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;DkfbsLo

kfn ljB't k|flws/0fsf] lgoldt k|sfzg ljB't jif{ @(, cª\s ! kf7s;dIf 
k|:t't u/]sf 5f+} . pmhf{ If]q;Fu ;DalGwt ljleGg n]v Pj+ hfgsf/L ;dfj]z 
ePsf] o; cª\sn] o; If]qdf cWoog÷cWofkg ug]{, gLlt, lgdf0f{ ug]{, ljsf; 
lgdf{0f ug]{, ;+rfng / ljt/0f ug]{ tyf o; ljifo;Fu ;/f]sf/ /fVg] sd{rf/L, 
kqsf/ / cfd gful/snfO{ ;fGble{s x'g]5 eGg] ljZjf; lnPsf 5f}+ .

g]=lj=k|f= P]g, @)$! cGtu{t o; ;+:yfn] ljB't pTkfbg, k|;f/0f / ljt/0fsf] 
If]qdf xfn;Dd PsLs[t ?kdf sfd ul//x]sfn] o;df sfo{/t sd{rf/Ln] pk/f]Qm 
;a} If]qsf] sfof{g'ej / lj1tf xfl;n u/]sf] / ;f]xLadf]lhd ljB't klqsfsf 
ljleGg cª\sdf cfˆgf] ;}4flGts 1fg, Jofjxfl/s cg'ej / gjLgtd cEof;nfO{ 
cfˆgf] n]v/rgfdfkm{t\ k|ltlalDjt ug'{ ePsf] b]lvG5 . 

g]kfn ;/sf/n] lnPsf] gLltcg'?k ljB't\ lgodg cfof]u P]g, @)&$ hf/L 
ePsf] cj:yfn] ;[hgf x'g] k|lt:kwf{Tds jftfj/0fn]] cem pTs[6tf xfl;n x'g] 
/ ;f]xLadf]lhdsf ;fGble{s n]v /rgf k|fKt x'g] ck]Iff ul/Psf] 5 .

pmhf{ If]q;Fu ;DalGwt /rgfx? …ljB'tÚ klqsfn] ;d]6\g] k|of; ul//x]sfn] o; 
If]qsf] cWoog / cWofkg If]qdf sfo{/t /x]sf k|j'4 JolQmTj, lghL If]qsf 
pmhf{ pTkfbs, j}slNks phmf{ If]qdf sfo{/t JolQmTj, g]=lj=k|f=sf ljleGg If]qdf 
sfo{/t JolQmTj, o; If]qnfO{ glhsaf6 cWoog ug]{ kqsf/, cfd gful/ssf] 
tkm{af6 cWoogd"ns, vf]hd"ns, ;d:of ;dfwfgd"ns l;h{gzLn n]v÷/rgfsf] 
ck]Iff ub{5f+} . 

o; klqsfdf k|sflzt n]v÷/rgfdf lj4]if km}nfpg], e|d l;h{gf ug]{] / 
nf~5gf nufpg] h:tf zAbnfO{ kl/dfh{g ug]{ tyf :yfg cefjsf sf/0f n]v 
/rgfleqsf] s]xL c;fGble{s tYo, tYofª\s / c+znfO{ d"n dd{df kl/jt{g 
gx'g] u/L Jojl:yt ul/Psf] 5 . n]v÷/rgfdf cleJoQm efjgf n]vssf lghL 
ljrf/ ePsfn] To;nfO{ ;Ddfg ub}{ pTs[i6 n]v÷/rgfnfO{ o; c+sdf k|:t't 
u/]sf 5f+} . ;fy}, :yfg cefjsf sf/0f k|fKt n]v÷/rgfdWo] s]xLnfO{ :jLs[t 
u/L cfufdL cª\sdf k|sflzt ug]{ lg0f{o ul/Psf] Joxf]/f;d]t hfgsf/L u/fpg 
rfxG5f}+ .

cGTodf, pmhf{ If]q;Fu ;DalGwt ljljw ljifodf :t/Lo n]v÷/rgf Pj+ ljj/0f 
pknAw u/fO{ ;xof]u k'¥ofpg'x'g] n]vs, ;Da4 kIf Pj+ sd{rf/L ;a}df xflb{s 

cfef/ JoQm ub{} cfufdL lbgdf ;d]t /rgfTds ;xof]usf] ck]Iff ub{5f}+ .  
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6]sgfy ltjf/L
k|d'v,  s'n]Zj/ ljt/0f s]Gb|, g]kfn ljB't k|flws/0f

1

-s_ k[i7e"ld

g]kfnsf w]/} e"efu clxn] klg ljB'tljxLg cj:yfdf 
5g\ . w]/}h;f] 7fpFdf 5l/P/ /x]sf a:tL, ljgf s'g} 
of]hgf hxfF cf–cfˆgf] hUuf 5 jf ldN5, ToxL 3/ 
agfP/ a:g] clg;f]kZrft\ cfjZos k"jf{wf/ vf]lhg] 
/ ;/sf/ klg ;f]xLcg'?k sfo{ ub}{ hfg] kl/kfl6df 
/x]sfn] ;a} g]kfnLn] ljB't\ kfpg cem} s]xL jif{ 
nfUg]5 . ljB't\ lj:tf/sf] k|rlnt k|flS6;df klxn] 
:yfgLoaLr ljB't\ k|of]u u/fpg Isolated lx;fadf rNg] 
u/L l8h]n KnfG6 jf Micro-hydro af6 a]n'sL aflng] 
6'sL÷d}galQsf] pHofnf] k|lt:yfkg ug{nfO{ ;~rfng ub}{ 
kl5 Integrated Nepal Power System (INPS) df hf]l8 
ljB'tLs/0f ug]{ ul/Psf] 5 . ljleGg 7fpFdf ljB't\ 
;]jfsf nflu g]kfn ljB't\ k|flws/0fsf] k|ltlglwd"ns 
;+:yfsf ?kdf ljt/0f s]Gb| :yfkgf ub}{ ;]jf lgoldt 
ug]{ ul/Psf] 5 . o;cl3 k|sflzt cÍdf g]kfndf ljB't 
ljsf;af/]sf] Oltxf;af/]df cfO;s]sfn] To;nfO{ oxfF 
k'g/fj[lQ ul/Pg .

g]=lj=k|f=sf] Ps lhDd]jf/ Joj;fosf] ?kdf ljt/0f tyf 
u|fxs ;]jf lgb]{zgfno /x]sf] 5, h;cGtu{t ljleGg 
If]qLo sfof{no / ;f] dftxt ljt/0f s]Gb| /xg] u/L 
;+/rgfTds u7g eO{ ljB't ljt/0f tyf u|fxs ;]jfsf] 
sfo{ x'g] u/]sf] 5 . ljt/0f s]Gb|n] k|ToIf ?kdf hgtf;Fu 
;dGjo u/L sfo{ ug]{ ePsfn] ToxfFaf6 ;Dkflbt sfo{n] 
;du| g]=lj=k|f=af/] u|fxssf] 5fk aGg hfg] s'/fdf b'O{dt 
x'g ;Sb}g .

g]kfndf ljB't 
ljt/0f Pj+ u|fxs ;]jf

ljt/0f s]Gb|df /xL sfo{ ul//xFbf ToxfF b]lvPsf, 
ef]luPsf ;d:ofnfO{ Go'gLs/0f u/L r':tb'?:t ;]jf 
lbgsf nflu ug'{kg]{ ;'wf/ -xfdL h:t} o'l6ln6L cGo 
b]zdf klg /x]sfn] ToxfF pgLx?n] ug]{ u/]sf /fd|f 
k||flS6;nfO{ gSsn u/L ;'wf/sf] ;'?cft ug]{ xf] eg] 
;fob km/s lsl;dn] hfg'k5{ ls <_ sf s]xL kIfnfO{ 
dfq ug{;s] lbOg] ;]jfdf ;'wf/ x'g]5 . …o; klqsfdf 
5flkPsf n]v÷/rgf n]vssf lghL ljrf/ x'g\ . o;df 
;Dkfbg ;ldlt lhDd]jf/ x'g]5}gÚ egL ljB't\ klqsfdf n]v 
k|sflzt x'g] ePsfn] o;df lgtfGt cfkm"n] b]lvhfg]sf], 
kl9hfg]sf s'/f, h;n] ljt/0f s]Gb|nfO{ ;'wf/ ug{ s]xL 
dfq eP klg 6]jf k'¥ofpg] 5 egL s]xL ljifodf JolQmut 
ljrf/ k|:t't ug]{ hdsf]{ u/]sf] 5' .

-v_ ljt/0f s]Gb|sf] ;]jf / 
Joj:yfksLo ;'wf/

ljt/0f s]Gb|df k|fljlws ;]jf tyf k|zf;g ;]jfcGtu{tsf 
sd{rf/L ljleGg kmfF6df /xL cf–cfˆgf] sfo{df Pscsf{;Fu 
;dGjo u/L cGttM u|fxs ;]jfsf sfo{ ul//x]sf x'G5g\ . 
ToxfF ;Dkfbg ul/g] sfo{nfO{ ;xh ug{] ;DaGwdf oyfzL3| 
tkl;nsf ljifodf ax; x'g cfjZos 5 . 

!= sfof{no tyf sd{rf/L Joj:yfkg ug]{af/]

k|To]s sfof{non] ;]jfu|fxLnfO{ k|bfg ug]{ ;]jfsf 
;Gbe{df sfo{ ;Dkfbg ug{ s'g, s'g sfo{ s], s;/L 
ug]{, u/fpg] egL :ki6 ug{ u/fpg ;j{k|yd  "Organization 



jif{ @(  cª\s !  ebf} @)&%2

Chart"  agfpg cfjZos 5 . xfdL s'g ;+/rgfnfO{ 
cfwf/ dfgL sfof{no ;~rfng ul//x]sf 5f}+, eGbf 7f]; 
pQ/ lbg ;Sg] cj:yf 5}g . 

ljt/0f s]Gb|df s'g–s'g kmfF6 x'g] < pQm kmfF6n] ug'{kg]{ 
sfo{sf] :ki6 JofVof ug{ cfjZos 5 . Ps åf/ ug{ 
;lsg] sfo{ klg :ki6 vfsfsf] cefjdf b'O{tLgj6f 
kmfF6n] x]g]{ / sfof{nodf vl6cfpg] hgzlQmcg';f/ kmfF6 
agfOg] k|rng /x]sf] 5 . sfof{no k|d'v, n]vf k|d'v, 
k|zf;g k|d'v / :6f]/ k|d'v -:6f]/ k|d'vsf] lhDd]jf/L 
tf]s]/ k7fOg] elgP klg xfn;Dd ul/Psf] /]s8{ k|fKt 
ug{ ;lsgF_ $ hgfnfO{ Joj:yfkgaf6 lhDd]jf/L tf]ls 
k7fpg] cgL cGonfO{ sfof{no k|d'vn] sfd tf]ls sfo{ 
;Dkfbg ul/g] k|rng 5 . 

cf=j= @)&$÷&% ;Dd !),))) sd{rf/L g} x'g\, pgLx?n] 
klxn] sfo{ u/]sf :yfg, ;Dkfbg u/]sf sfo{sf 
ljj/0f s]Gb|df cBfjlws ug{ cfjZos 5 . g]=lj=k|f=sf] 
Website df lgh sd{rf/Lsf] ljj/0fnfO{ cBfjlws u/L 
Joj:yfkgn] x]g{ ldNg] u/L Online Database tof/ ug]{ . 
xfd|f] lkmN8sf] lj1 xfdL g} xf}, lj1tfsf] klxrfg u/L 
ljj/0f cWofjlws ug{ ;s] xfd|} hgzlQmaf6 w]/} sfo{ 
lng ;lsg]5 .

sfof{nosf] cfjZostfcg';f/ sd{rf/LnfO{ sfof{nodf 
v6fpg kxn ug'{kg]{5 . xfnsf] cj:yfnfO{ dgg 
u/L lj1tf cWofjlws u/L -# dlxgfdf ug{ ;lsG5_, 
klxnf]k6s ug'{kg]{ sfd tyf kmfF6 ljif]z g} tf]s]/ v6fpg 
cfjZos 5 . oxfF O&M Survey eof], b/aGbL a9]sf] 5 
eGg];Dd ;'lgPsf] 5 t/ df]8fln6L s:tf] xf] eGg] yfxf 
kfpg ;lsPg . ;+:yfdf ePsf] s6';To @% k|ltzt 
eGbf a9L sd{rf/Ln] cfkmgf] ;]jf ;d"xcg';f/ sfo{ ug{ 
kfPsf 5}gg\ jf u/]sf 5}gg\ .

sd{rf/L lgo'lQm ln+bf kbLo lhDd]jf/Lcg';f/ sfo{ ug]{5' 
eg] klg kl5 ljljw sf/0fn] tf]lsPsf] sfd ug{ ;Sg] 
eP klg klG5g] u/]sf 5g\ . t;y{, s'g} klg kbsfn] 
ug'{kg]{ sfo{sf] slDtdf Ps xKtfsf] "On the Job Training" 

lbg]  Joj:yf u/L ;DalGwt ;]jf ;d"xsf] sfo{ ug{, 
u/fpg sfo{ ;Dkfbgdf ;'k/Lj]Ifs / d"NofÍgstf{nfO{ 
n]lvPsf] km/s kfOP lghsf] d"NofÍg sfl6g] Joj:yf 
u/] ljz]if lg0f{osf] cj:yf afx]s km/s sfo{ u/fpg] 
5}gg\ .

o;n] sfo{/t sd{rf/LnfO{ tflnd tyf pTk|]/0ffsf] sdL 
ePsf] dgg ug{ ;lsG5 . 

:ki6 eGbf ePsf] Joj:yfsf] alv{nfk x'g] u/L k|:t't 
ePsf] a'lemPnf, t/ kbn] ug'{kg]{ sfo{sf sf/0f s]xL 
kbdf k|flws/0fsf] ;]jfnfO{ ;dfj]zL agfpg ul/Psf] 

cf/If0fnfO{ ?h' u/L ;+zf]wg ug{ dgfl;j x'g]5 . 

xfn clgjfo{ cjsfz Pj+ :j]lR5s cjsf; x'Fbf ;+:yfn] 
lbPsf] ;Ssn kl/rokq lkmtf{ ug'{kg]{ eGg] kl/kq k|fKt 
ePsfn] ;+:yfn] lgo'lQm ubf{, ;?jf ubf{ tyf a9'jf 
x'Fbfsf avt kqsf ;fy kl/rokq lbg] Joj:yf ug{ 
cfjZos 5 . h'g;'s} sfof{nodf x'Fbf kl/rokq agfpg 
;lsg], x/fof] eg] km]l/ agfpg ;lsg] cj:yf x'Fbf 
kl/rokq lkmtf{ ug'{sf] cy{ /xFb}g a? kl/rokqd} s]xL 
ljj/0f yk u/f+}, :jtM :ki6 xf];\ . 

@= ld6/ l/l8ª tyf dxz'n cBfjlws ug]{ sfo{

ljB't\ k|flws/0fsf] Ps dfq k|ltlglw, hf] k|To]s dlxgf 
u|fxssf]df k'U5, Tof] ljz]if lhDd]jf/L ePsf] JolQm eg]sf] 
ld6/l/8/ g} xf] . ha;Dd ld6/l/8/ u|fxssf]df uO{ lan 
lbg] Joj:yf /xG5, ta;Dd ld6/l/l8ª sfo{ g]ljk|fn] 
cfˆgf] hgzlQmaf6 u/fO{ lghnfO{ k|fljlws 1fg lbO{ 
cem ;an agfpg cfjZos 5 -sf7df8f}+l:yt s'g} Ps 
ljt/0f s]Gb|n] ;]jf s/f/df nufPsf] ljifosf] cWoog 
ug{ cfjZos 5_ . 

ld6/l/8/n] u|fxsnfO{ pknAw u/fPsf] lancg';f/ 
vktdf ;xL, unt eGg ;Sg] cj:yfsf] a'emfO{ tyf 
cWoog clgjfo{ u/L ld6/l/l8ª ug]{ sfo{sf hgzlQmsf] 
;]jf k|fljlws u/L tLg txb]lv kfFr tx;Dd clgjfo{ 
?kdf l/l8ª ug]{ u/L hgzlQm Joj:yfkg ug]{ u/L 
ljlgod ;+zf]wg ug{ cfjZos 5 .

ld=l/=, l;=ld=l/ Pj+ ld=l/=;'=ef=nfO{ afx]s cGo ;]jf 
;d"xsf sd{rf/LnfO{ cGo kmfF6df sfd lbg] cj:yf 
geP jf sd{rf/Lsf] OR5fsf sf/0f ld6/ l/l8Ëdf 
v6fpg] sfo{ aGb ug{ ;Sg] u/L sd{rf/L v6fpg kxn 
ug{ Psk6s ;]jf, ;d"x, pk;d"x kl/jt{g ug{ lbg] u/L 
Joj:yfkgn] lg0f{o ug{ cfjZos 5 . aL;f}+ jif{ k|fljlws 
dfG5] sfpG6/df a;]/ ;]jf u/]sf]df ;?jf eO{ hfFbf 
;'k/efOh/ kbsf] JolQmnfO{ gf]nfO6df tf]lsPkl5sf] 
kL8f cfFvf cufl8 5 . of] ;d:ofnfO{ dgg u/L ;dfwfg 
ug{ cfjZos 5 .

ld6/l/l8ª l8efO;df ld6/l/8/n] vf]n]sf kmfOnsf nu 
ljj/0f /xg] / sfof{nosf] Admin sf] lhDd]jf/L ePsf] 
JolQmn] x]g{ ldNg] agfO{ lgh ld6/l/8/nfO{ u|fxssf] 
slDtdf ^ dlxgfsf] ljj/0f x]g{ ldNg] u/fpg pko'Qm 
x'g]5 tfls lan yf]/} w]/} ePh:tf] s}lkmot nfu]df 
;fO6d} ?h' u/L olsg ug{ ;lsof];\ .

#= u|fxs gDa/, dx;'n Pj+ ;]jf z'Ns ;ª\sng sfo{

dxz'n ;+sng sfo{sf nflu u|fxssf] ljlnË tyf 
ljj/0fnfO{ Central Server df /fVg] Joj:yf x'g cfjZos 
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5 . cgnfOg ug{ ;lsg] k|ljlw ePsfn] ;f]nfO{ k|of]u 
u/L 7fpF–7fpFdf ePsf] nf]sn ;e{/ x6fpg cfjZos 
5 . klxnf] r/0fsf nfuL slDtdf sf7df8f}+ pkTosfdf 
ePsf u|fxssf] ljj/0f PsLs[t u/L ;]G6«n ;e{/df 
/fVg kxn u/f}+ . ;fy} ;f]sf nflu u|fxs gDa/nfO{ 
j}1flgs tj/df ;+zf]wg u/L ef]nL b]ze/Lsf u|fxs 
gDa/ gbf]xf]l/pmg\ eGg tkl;ncg';f/ u|fxs gDa/nfO{ 
!) cÍsf] agfpg 5nkmn ug'{kg]{5 .

If]qLo sfof{no –! 
-k|fb]lzs lx;fadf ubf{ a9Ldf & x'g] ePsfn]_

ljt/0f s]Gb|nfO{ – @

Pl/ofnfO{ – @

l/l8Ë ut]nfO{ – @

u|fxs juL{s/0f;lxtsf] gDa/nfO{ –# -Pslbg l/l8ª 
x'g] u|fxs ;+Vof (( df ;Lldt ug]{ xf] eg] t];|f] 
cÍnfO{ c+u|]hL n]6/ agfO{ @^ ju{;Ddsf] u|fxs xf] egL 
ls6fgL ug{ u|fxs juL{s/0f ;d]tnfO{ ldnfpg ;lsG5– 
1010101D01, cmem @ cÍ ylk !@ ug]{ xf] eg] yk @ 
ljifo yKg ;lsG5 ._

o;/L gDa/ /fVg] Joj:yf eP b]zel/sf u|fxssf] gDa/ 
km/s–km/s x'g] / ef]ln s]Gb|Lo ;e{/ /fVg ;xh eO{ 
;a} ljt/0f s]Gb|nfO{ cgnfOg ubf{ a}Íx? h:tf] Any 

Branch Payment System nfu" ug{ ;lsG5 .

xfn ljt/0f s]Gb|af6 cgnfOg a}Í tyf ljsf; 
a}Ídfkm{t\dxz'n ;+sng ug]{ sfo{ ;'? eO;s]sfn] 
u|fxssf] lan ;dod} cBfjlws ug{ cfjZos 5, t/ 
ld6/l/8/sf] ;d:ofn] Tof] !)) k|ltzt x'g ;ls/x]sf] 
5}g . ;f]df l9nf xF'bf g]ljk|fsf] 5la lau|g]df b'O{dt 
5}g . of] ;d:ofnfO{ dgg ubf{ ly|km]h / l6cf]8Lsf] 
l/l8Ë lgoldt ug]{ u/L l;Ënkm]h u|fxssf] xsdf 
;'?df tLg dlxgf lgoldt l/l8Ë ug]{ / ;f] kZrft 
l/l8Ë ldltdf :jtM cl3Nnf] tLg dlxgfsf] cf};t u/L 
lan ug]{ / sDtLdf ^ dlxgfdf s'g} klg lbg ld6/
l/8/÷r'xfj6 6f]nLn] 58\s] u/L l/l8Ë jf l/l;lnË ug]{ 
Joj:yf ul/Pdf sd hgzlQmaf6 l/l8Ë sfo{ ;Dkfbg 
ug{ ;lsg]5 . ca cgnfOg k]d]G6 nfu" ul/Psf k|To]s 
ljt/0f s]Gb|df @÷# j6f dfq sfpG6/ Joj:yf u/L 
dx;'n e'QmfgL Online dfkm{t\ ug{ u|fxsnfO{ ljZj:t 
kfg]{ lj1fkg tyf ;';"lrt ug]{ Campaign ug{ cfjZos 
5 .

$= u|fxssf nut cBfjlws ug]{

sfof{nodf /xg'kg]{ ljj/0fnfO{ cBfjlws ug{ Document 

Scan ub}{ Central Server df ljj/0f /fVg] Joj:yf ug]{ . 

:s\ofg u/L /flvg] ljj/0fsf] kmd]{6 / cfjZos 8s'd]G6sf 
af/]df k'gM ljlgodd} ;+zf]wg u/L :ki6 ls6fgL ug]{ . 

M-Power df g} nut ck8]6 u/L /fVg File Attach ug]{ 
Joj:yf ug]{ .

Ps 7fpFdf ljB't\ lng k]z ubf{ csf]{ s'g} 7fpFdf cfˆgf] 
tLg k':t]leq ljB't lnOPsf] ljj/0f clgjfo{ ?kdf 
u|fxsnfO{ eg{ nufpg] .

ljlgoddf pNn]v u/L cfjZos elgPsf ljj/0fsf 
;Gbe{df sfg'gL, k|zf;lgs Pj+ k|fljlws ?kdf :ki6 
x'g 5nkmn ug'{kg]{ -cGo b]zsf] cfwf/ lng dgfl;a 
x'g]_ .

%= ljt/0f 6«fG;km/d/, kf]n, tf/÷s]jnsf ;Gbe{df

;x/L Pl/ofsf d'Vo af6f]df !@÷!$ ld6/sf kf]n /fvL 
ljB't\ ljt/0f k|0ffnL agfpg plrt x'g]5 -c08/u|fp08 
ug]{ sfo{ cjnDag gubf{ ;Dd÷kl5 ;x/ leq c08/u|fp08 
ePdf ;x/ 5]pdf k'gM k|of]u ug{ ;lsG5_ .

ljb]zdf sf7sf kf]n k|of]udf 5g\, oxfF k|of]u ug'{ xF'b}g 
eGg] klg 5}g . t;y{, ;f] ;DaGwdf kmnfgf] kmnfgf] 
?vsf] olt ;dofjlw ePsf] sf7sf] dfq kf]n k|of]u ug]{ 
eGg] :ki6 :k]lzlkms]zg agfpg cfjZos 5 .

ljt/0f 6«fG;km/d/ xfn b'O{ kf]n /fvL 6fj/ agfO/fVg] 
ul/Psf]df Psn kf]ndf h8fg ug{ ;lsg] vfNsf ;d]t 
vl/b ug{ Specifi cation agfO{ sfof{Gjog ug{] . 

;x/L If]qsf nflu a9Ldf !!÷)=$ s]le, %)) s]leP;Ddsf 
6«fG;km/d/ vl/b ug]{ . 

ljB'tsf] dfu a9fpg !)) s]=le=P=;Dd :jLs[t Ifdtfsf 
nflu g]=lj=k|f=n] 6«fG;km/d/ pknAw u/fpg] -xfn %) 
s]leP;Dd g]ljk|fsf] 6«fG;km/d/af6 lbg] Joj:yf 5_ .

Plal; s]jn /fvL ljt/0f nfOg agfpg / Pskm]h dfq 
tfGbf x'g] 7fpF 5 eg] ToxfFsf nflu OG;'n]6]8 Pnl6 
sG8s6/ h8fg ug]{ u/L Oli6d]6 Pj+ sfo{ ug{] . 

sf7df8f}+ pkTosfd} nfdf] nfdf] Pnl6 nfOg tfgL ljB't\ 
ljt/0f nfOg tfGg] ul/Psf] 5 . 6«fG;km/d/ af6f]df 
/fvL @÷# ;ls{6 PaL;L s]an tfgL u|fxsnfO{ ljB't\ 
cfk"lt{ ug]{ ul/Psf]df ;dGjo u/L !! s]le c08/u|fp08 
u/L nf]8 ;]G6/df 6«fG;km/d/ /fVg] Joj:yf ug]{ .  

kf]n, 6«fG;km/d/ /fVg] sfo{df cj/f]w k'¥ofpg]nfO{ ;]jf 
lbg ;lsFb}g eGg] ;"rgf hf/L u/L ;fFlRr g}, To;sf] 
sf/0f c;xh ePsf] xf] egL cfPdf ToxfF g]ljk|fn] ljB't\ 
pknAw u/fpg afWo x'g] 5}g eGg] Joj:yf ug]{ .
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^=!! s]=le= tyf ## s]=le= demf}nf ef]N6]hsf nflu 
tflgPsf nfOgsf ;Gbe{df ;Dk"0f{ lkm8/nfO{ GIS Map 

df ck8]6 u/L 8f6fj]; cBfjlws ug]{ . Google Earth 

df /fVg] ljifodf 5nkmn ug{ cfjZos 5 .

!! s]eL tyf ## s]eLsf nfOgsf] nf]8sf cfwf/df 
a9Ldf olt ls=ld=;Dd tfGg] / ;f] eGbf a9L x'g] 
cj:yfdf dflyNnf] ef]N6]hsf] nfOg nfg] eGg] Joj:yf 
ug{] -a'6jn÷e}/xjf ljt/0f s]Gb|af6 tflgPsf] ## s]eL 
cf}Bf]lus lkm8/df @) k|ltzt n; xF'bfx'Fb} xfdLn] 7"nf] 
pBf]u glhs x'g] u/L !#@ s]eL÷## s]eLsf] ;a:6]zg 
agfpg kxn ul/Psf] 5}g_ .

nfOgsf nflu sG8S6/ 5gf}6 ubf{ k|fljlws÷cfly{s 
dfq gx]/L ef]lnsf] cfjZostf / ;f] nfOgaf6 lng 
;lsg] kmfObfnfO{ klg x]g]{ ls < ;fy} l;Ën ;ls{6 g} 
7Ls ls 8an ug]{ eGg] ;Gbe{df lj:t[t 5nkmn ug]{ 
ls < -;d:ofM rqmky lj:tf/sf qmddf k'Nrf]s ljt/0f 
s]Gb|n] af6f]sf] b'j}tkm{ 8an ;ls{6 /fVof] t/ ;Fu}sfn] 
Ps_ .

xfn} @@ s]lesf] nfOg klg h8fg ug]{ egL 5nkmn 
rnfOPsf]df w]/} ef]N6]hsf] Joj:yf x'g' ;+:yfsf nflu 
;xL gx'g] -leotgfdn] aLrsf ljleGg ef]N6]h n]ennfO{ 
x6fpFb} uPsf] s'/fnfO{ dgg ug]{ ls <_ .

-u_ s]Gb|Lo Joj:yfkgaf6 x'g] 
sfo{–;Dkfbgdf ;'wf/ ug]{

ljt/0f s]Gb|df eO/x]sf w]/} sfo{df s]Gb|Lo Joj:yfkgsf 
kl/kq, lgb]{zg Pj+ df}h'bf ljlgodn] k|efjsf/L e"ldsf 
v]N5, Hierarchy sf cfwf/df rn]sf] ;+:yf ;~rfngsf] 
l;4fGt g} ToxL xf] . Joj:yfkgaf6 s]xL tkl;nsf 
ljifoaf/]df ;'wf/ ug{ cfjZos 5 .

!= k|of]udf eO/x]sf ld6/, l;l6÷ld6l/ª o'lg6 tyf 
Ol:6d]6sf ;Gbe{df

l;Ën km]h ld6/ w]/} k'/fgf x'Fbf klg k|of]udf x'g' / 
hl8t :yfgsf ;d:ofsf sf/0f To;sf] PSs'/];Ldf 
sdL x'g] x'gfn] cfjlws ?kdf -h:tf] ls !) jif{ k'/fgf 
ld6/, l;6L Sjfon cflb_ u|fxsnfO{ d"No lt/fO{ abnL 
ug]{ -leotgfdsf] k|flS6;_ .

:df6{ ld6/ h8fg ug{ cljnDa z'? ug{] .

@% s]lePeGbf dflysf] u|fxssf]df l8dfG8 ld6/ /fVg] 
ljlgoddf ePsf] Joj:yfcg';f/ ;a} TOD ld6/ h8fg 
ug]{tkm{ kxn u/L On]S6«f]d]sflgsn l;6L ck/]6]8 ld6/ 
abnL ug{ cfjZos 5 . ;fy} #)÷!@) P=, ly| km]h, 
On]S6«f]d]sflgsnsf] ld6/ x6fpg kxn ug]{ .

l;l6 SjfOn abnL ug]{ ;fy} @÷# 6g{sf ;d]t k|of]udf 
ePsfnfO{ l;Ën 6g{ /fVg] .

Pr=l6= ld6/l/l8ª o'lg6 h8fg ug{ :jLs[t IfdtfnfO{ 
cfwf/ dfgL a9Ldf Ps :6]k dflysf] h8fg u/] 7Ls / 
cGo ;'wf/ ug]{ egL kl/kq u/L ;'wf/sf] kxn ug{] .

;'wf/sf qmddf ;fO6d} uO{ cfjZostfcg';f/ TOD Meter 

Reprogramming / Replacement ug]{ Joj:yf ug]{ .

g]=lj=k|f=n] af]nkqdfkm{t\ ld6/ v/Lb ul//xFbf !) jif{leq 
$ yl/sf TOD ld6/ cfPsfdf sDtLdf !) jif{;Dd Ps} 
sDkgLsf] /fVg cfjZos kxn ug]{ .

ljt/0f s]Gb|n] u|fxs;Fu lng] ljleGg sfo{sf ;+:yfut 
Oli6d]6df g} km/s 5, Ps?ktf ug{ kl/kq ug]{ . 

;fs{leqsf cGo b]zsf k|rlnt k|flS6;nfO{ cg';/0f 
ug]{ ls <

@= ljB't\ pTkfbg a9fpg'sf ;fy} vkt a9fpg kxn 
ug'{kg]{ ljifosf ;Gbe{df

ljB't\ pTkfbg :6]kdf Ps}k6s !))cf}+ d]ufjf6 cfpg] 
/ dfu a9\g] sfo{ :6]kdf geO{ lg/Gt/ x'g] cj:yfnfO{ 
dgg u/L b]zdf ljB't\ pTkfbg ug]{ :ki6 /f]8–Dofk 
agfO{ ;f] sf] km/snfO{ ;dfof]hg ug]{ Ifdtfsf nfuL 
ljB't cfoft ;Demf}tf ug{] . 

lgoldt ljB't cfklt{ ePkZrft\ ca k]6«f]lnod kbfy{nfO{ 
lj:yfkg ug]{tkm{ of]hgf agfO{ k|0ffnL Jojl:yt u/L 
ljB't\sf] vkt a9fpg kxn ug]{ .  

ef]lnsf lbgdf oftfoft ;]S6/n] a9L ljB't\ k|of]u ug]{ 
cj:yfnfO{ dgg u/L ;f]xL cg';f/ ;DalGwt lgsfo;Fu 
;dGjo u/L b]z ljsf;df xft]dfnf] ug{] .

#= cf}Bf]lus÷Jofkfl/s÷a;f]af;sf If]q ls6fg u/L nfOg 
Joj:yfkg ug]{ ;Gbe{df

ljB't\sf] pknAwtf, u'0f:t/ Pj+ u|fxs ju{sf] 
cfjZostfnfO{ dgg u/L g]kfn ;/sf/sf cGo lhDd]jf/ 
lgsfo;Fu Pl/of juL{s/0f ug{ ;lsG5÷;ls+b}g eGg] 
ljifodf 5nkmn ug{] . 

k|To]s Pl/ofdf ljB't\ cfk"lt{sf nfuL sDtLdf @ j6f 
;a:6]zgaf6 lkm8/ NofO{ ljB'tLs/0f ug{] u/L Joj:yf 
ug{] .

pBf]ux?n] lng] nf]8 # l;ˆ6 rNg]sf xsdf nueu 
Ps}gfzsf x'g] x'gfn] Base Load sf u|fxs dfgL dxz'n 
sd ug]{ u/fpg] k|rng ePsf]df g]kfnsf] ;Gbe{df vl/b 
b/df r'xfj6 k|ltzt Pj+ ;+:yfut ;~rfng vr{n] 
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ylkg] d"No ;dfof]hg u/L sDtLdf ;f] dxz'n lng] 
Joj:yf ug{ cfjZos 5 . l;hgn 6\ofl/kmdf ;d]t Tof] 
;dfof]hg ePsf] kfO{b}g . 

Jofkf/Ls Pj+ u|fx:y If]qdf pmhf{ art ug{ ;lsg] 
pks/0f k|of]u / ljlwaf/]df clek|]l/t ug]{ .

$= :jLlrË :6]zg tyf ;a:6]zg yk ug]{ ;Gbe{df

of]hgfa4 ?kdf ef]lnsf] a9\bf] dfu ;Daf]wg ug{ ;lsg] 
u/L xfnsf] / ef]ln x'g;Sg] Ifdtfsf] olsg;lxt 
;a:6]zg tyf :jLlrË :6]zg cWoog u/L yk ug{] . 

gofF ;a:6]zg gf]Dofgsf lx;fadf rnfpg] k|ljlwnfO{ 
clgjfo{ ug{] . 

yfgsf]6–rfkfufpF–eQmk'/ !#@ s]le nfOg oyfzL3| 
agfpgsf nflu -Re-route u/L eP klg_ kxn ug]{ . 
oxL cj:yf /x]df sf7df8f}+ pkTosfsf lkm8/ tyf 
;a:6]zgn] dfu ;Daf]wg ug{ g;Sg] / ;fy} k|0ffnLsf] 
Availability / Reliability af/] ;d:of x'g]5 .

%= ljt/0f s]Gb| yk ug]{ k|flS6;sf ;Gbe{df

u|fxs ;+Vof a9b} hfg] / olt eGbf a9L eof] eg] ljt/0f 
s]Gb| 6'qm\ofpg] sfo{n] u|fxs ;]jf ;xh x'G5 eGg] 5}g . 
;+:yfut ?kdf ;]jfnfO{ Jojl:yt ug{ Ps lhNnfdf 
Pp6f dfq ljt/0f s]Gb| agfpg] -nlntk'/df k'Nrf]s 
ljt/0f s]Gb|nfO{ nugv]ndf dh{ u/L Joj:yfkgsf] ;'? 
ug{ ;lsG5_ / cfjZostfcg';f/ pkljt/0f s]Gb|sf] 
Joj:yf ug]{ .

sf7df8f}+ lhNnfsf xsdf xfnsf] If]qLo sfof{non] ;f] 
lhDd]jf/L k"/f u/] x'G5 . u|fxs ;+Vof, dxz'n ;+sng, 
;]G;]l6e Pl/ofnfO{ dWogh/ ub}{ ( txeGbf dflysf] 
k|d'v agfpg gldNg] xf]Og ls< cGoqsf] cfwf/ klg 
x]/f} g . 

dxfgu/kflnsfsf xsdf cGo b]zsf 7"nf ;x/df ePsf] 
Joj:yfnfO{ cfwf/ dfGg ;lsG5 . :yfgLo lgsfon] 
ljB't\ ljt/0fdf ;xsfo{ ug{ ;Sg] ePsfn] ;f]af/] :ki6 
gLltut df]8fln6L agfpg] .

sf7df8f}+sf ljleGg :yfgdf ePsf gf]nfO6nfO{ ;dGjo 
ug]{ u/L /Tgkfs{df Pp6f gf]nfO6 sn ;]G6/sf] Joj:yf 
ug{] . ljleGg 7fpFdf Pl/of :k]l;lkms eO{ gf]nfO6sf 
sd{rf/LnfO{ b'O{j6f sf]7f / kfls{Ë x'g] u/L GPS 
;]jf;lxt uf8Lsf] Joj:yf ug{ ;lsg]5 .

;a} ljt/0f s]Gb|nfO{ OG6/g]6dfkm{t\ sg]S;g u/L 8f6fa]; 
cBfjlws ug]{ Joj:yfaf6 gf]nfO6, ;e{/ ;~rfng, cfo 
tyf cGo kmfF6sf hgzlQm Go'g ug{ ;lsg]5 / ;~rfng 

vr{ 36fpg ;lsG5 .

-3_ s]xL km/s lx;fadf 
hfg cfjZos ljifoj:t'

xfdLn] ;]jf k|bfg u/]sf 5f}+, df}h'bf ;|f]t / ;fwgn] 
h] ;lsG5, ;f]xLcg';f/ sfo{ ePsf] klg 5 . o;}df 
;'wf/ ug]{ Pp6f ljrf/ xf] eg] csf]{ df]8fln6Ldf o;nfO{ 
kl/dflh{t ug]{ eGg] klg t x'G5 . t;y{, s]xL tkl;nsf 
ljifodf ;d]t 5nkmn x'g' dgfl;a x'g]5 . 

!= sDkgL df]8nsf ?kdf 
ljt/0f k|0ffnLnfO{ n}hfg] ;Gbe{df

g]kfn 6]]lnsdnfO{ sDkgLsf] ?kdf nu] h:t} u/L g]ljk|fnfO{ 
klg ;f]xL df]8ndf sDkgLdf n}hfg] -6]lnsdnfO{ sDkgL 
agfpFbf NofG8nfOg, df]afOn, OG6/g]6 u/L 5'6\ofOPsf] 
eP s'g} kmfObf / s'g} 3f6fdf hfg;Sg] xF'bf k|ult 
x'g ;Sy]g eGg] cg'dfg ug{ ;lsG5_ . ;f]xLcg'?k 
g]ljk|fnfO{ clxn] ul/Psf] sDkgL df]8n sfnfGt/df 
unt x'G5 ls, s'g} kmfObfdf hfg] s'g} hlxn] 3f6fdf, 
ax;÷cWoog ug{ cfjZos 5 .

;fd'bflos ljB'tLs/0fsf] pkl:yltnfO{ sDkgL df]8n 
dfGg] xf] eg] klxnf nfutcg';f/sf] z'Ns pgLx?;Fu 
lng] Joj:yf u/f}+ t, sltn] lg/Gt/ ljB't\ ljt/0fsf] 
sfo{ unf{g\ / sltn] 5f]8nfg\, cg'dfg ug{ ;lsG5 . 

g]ljk|fsf k'/fgf ljB'tu[x, h;sf] pTkfbg vr{ ! ?k}ofFk|lt 
o'lg6 eGbf sd 5, tL ljB't\ u[xsf pkl:yltn] xfdLn] 
3f6f sd u/L kmfObfdf hfFb}5f} . xfn cfOkLkLnfO{ 
lbOPsf] ljB't\ vl/b b/nfO{ cfwf/ dfgL ljB't\ vl/b 
ePsf] cj:yf xf] egL cWoog ug]{ xf] eg] ljB't\ dx;'n 
s] s;/L a9\5, cWoog ug{] -lsgls tL ;a} ef]ln 
sDkgL gxf]nfg\ eGg ;lsGg_ .

PsLs[t a:tL ljsf;sf] cjwf/0ff gePsf] / @÷$ 3/ 
eP klg alQ÷kfgL k'¥ofpg' kg]{ lhDd]jf/L x'g] cj:yfdf 
;a} 7fpFdf ;]jf lbg clws nfut kg]{ x'G5 .

@= k|fb]lzs ;+/rgfdf ljB't\ ljt/0f sfo{nfO{ Jojl:yt 
ug]{ ;Gbe{df

xfnsf] k|fb]lzs ;+/rgfdf ljB't\ k|flws/0fnfO{ n}hfg 
;+ljwfgdf ePsf] Joj:yfnfO{ cg'z/0f ug'{kg]{ g} x'G5 . 

o;sf nflu ljleGg 7fpFdf 5nkmn rln/x]sfn] lj1sf] 
;'emfj lng], cGoqsf] /fd|f] k|flS6; cg'z/0f ug]{ .

#= xfdL h:t} cGo b]zaf6 l;Sg] s'/fsf ;Gbe{df

xfd|f] h:t} cj:yfaf6 ;'wf/ ub}{ uO/x]sf] leotgfdsf] 
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ljB't\ cfk"lt{ / ;f] ;DaGwdf ePsf] Joj:yf x]/L 
sfof{Gjog ug]{ .

cem /fd|f]sf nflu ljleGg b]zsf df]8n cWoog u/f}+ 
/ /fd|f] Pj+ k|of]u ug{ ;lsg] vfnsf] nfO{ sfof{Gjog 
ug]{tkm{ kxn u/f}+ .

;]jfz'NsnfO{ Go"gtd z'Ns egL ;+zf]wg u/L k7fOPh:tf] 
gu/]/ yk cWoog u/L cGo s'/f klg ;'wf/ ug]{ . 

$= ljljw

b]zsf] of]hgfnfO{ dgg\ u/L ljB't pTkfbg, k|zf/0f tyf 
ljt/0fsf] Joj:yfsf nflu Reliable System agfpg klxn] 
:ki6 sfo{of]hgf agfpg] . 

ljB't\ cfoft lgof{t ug{ ;xhtfsf nflu ;fs{ lu|8sf] 
cjwf/0ffnfO{ cl3 a9fpg ;/sf/nfO{ 3R3Rofpg] .

s'g b]zsf] Joj:yfnfO{ /fd|f] dfGgnfO{ ;a}sf] cWoog 
ug]{ sDtLdf % hgfsf] sld6L agfO{ ! dlxgf cWoog 
e|d0fdf k7fpg], lgrf]8 /fd|} cfpnf .

-ª_ pk;+xf/

o; n]vdf ;+:yfut ;'wf/sf nflu dfq Pp6f kf6f]nfO{ 
;dfO{ cGo s]xLdf cWoog ax; ug{ cfjZos ljifoj:t'df 
dfq pNn]v u/]sf] 5' . ;fFRr} ;+:yfnfO{ clxn] eGbf 
cem ;an ;Ifd agfpg ;Sg] w]/} 7fpF 5g\, cfpg'xf];\, 
xft]dfnf] u/f}+ g]=lj=k|f=nfO{ ef]lnsf lbgdf ;zQm agfO{ 
/fd|f] agfcf}+ M g]kfndf ljB't ljt/0f Pj+ u|fxs ;]jf ÛÛÛ

g]kfn ljB't k|flws/0fn] lgoldt ?kdf k|sfzg ug]{ cw{jflif{s 
klqsf …ljB'tÚ jif{ @( c+s @, ldlt @)&% ;fn kmfu'gdf k|sflzt 
ul/g] ePsfn] OR5's n]vs dxfg'efjaf6 :t/Lo n]v÷/rgfx? 
;fdfGotof @ xhf/b]lv # xhf/ zAbdf g36fO{÷ga9fO{ sDKo'6/ 
6fOlkË -n]v g]kfnL efifdf eP lk|lt kmG6df_ u/L k]g8«fOe, l;l8 
jf Od]ndfk{mt\ @)&% ;fn df3 d;fGtleq g]kfn ljB't k|flws/0f 
;fdfGo ;]jf ljefu, hg;Dks{ tyf u'gf;f] Joj:yfkg zfvfdf 

cfO{ k'Ug] u/L pknAw u/fO{ lbg' x'g cg'/f]w 5 .

g]kfn ljB't k|flws/0f
hg;Dks{ tyf 

u'gf;f] Joj:yfkg zfvf
b/af/dfu{{ sf7df8f}+

kmf]g= $!%#)@!
cfGtl/s M @))@, @))#

ˆofS; M $!%#)@@
pro@nea.org.np

;"rgf Û
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b]zsf] ljsf; ug{ d'Vo ?kdf cfˆgf] ;|f]t;fwg / 
p2]ZonfO{ b[li6ut u/L If]qsf] klxrfg u/L nufgLnfO{ 
k|fyldsLs/0f ug{'kg]{ x'G5 . l56f] / /fd|f] tj/n] ljsf; 
ug{sf nflu ;|f]t;fwg ToxfF nufpg'kg]{ x'G5, hxfFaf6 
Guaranteed k|ltkmn k|fKt xf];\ . o;sf nflu s]xL 
s'/fdf Wofg lbg' h?/L x'G5 . h:tf] pbfx/0fsf nflu 
pmhf{ If]qnfO{ lnpmF M clxn] b]z}el/ Jofks rrf{ kl/rrf{ 
eO/x]sf] If]q xf] of] . b]zsf cfd hgtfb]lv sd{rf/L, 
g]tf;Dd ;a} o;df Psdt 5g\ ls g]kfnsf] ljsf; 
ug{sf nflu pmhf{If]q vf; u/]/ hnljB't\df nufgL 
ckl/xfo{ 5 . oL s'/f ;xL x'g\ t/ Tof] eGbf klxn] s]xL 
s'/fdf ljrf/ ug{'kg]{ b]lvG5 .

cfhsf] kl/j]zdf pmhf{ Ps cTofjZos pTkfbg 
xf] . pmhf{sf] ljsf;ljgf cfh s'g} klg If]qsf] ljsf; 
c;Dej 5 . g]kfndf pmhf{ vf; u/]/ hnljB't\sf] 
k|r'/ ;Defjgf /x]sf] 5 . 8f= xl/dfg >]i7n] ;g\ !(^^ 
df g]kfnsf] s"n hnljB't\ pmhf{sf] ;DefJotf *#,))) 
d]ufjf6 egL pNn]v u/]sf lyP . ;g\ !(!! df %)) 
lsnf]jf6 Ifdtfsf] klxnf] hnljB't\ s]Gb|sf] ?kdf kmlk{ª 
hnljB't\ s]Gb|sf] lgdf{0f ePotfsf] Ps ;o ;ft jif{df 
g]kfnn] hnljB't\af/] w]/} s'/f u¥of] t/ sfd eg] vf;} 
ePg . *#,))) d]=jf=dWo] xfdLn] clxn];Dd d'lZsnn] 
!))) d]=jf= klg ljsf; ug{ g;s]sf] cj:yf 5 . t/ 
kl5Nnf] s]xL jif{otf kl/b[Zo km]l/Psf] 5 . hnljB't\ 
k|To]s ;j{;fwf/0fb]lv a'l4hLjL, kqsf/, ;/sf/L, lghL 
;a} If]qsf] Wofgfsif{0f ePsf] 5 . kmn:j¿k hnljB't\ 

If]qn] km8\sf] dfg]{ a]nf cfPsf] efg x'G5 . o; jif{sf] 
pmhf{ If]qdf 5'6\ofOPsf] sl/a *# c/a ah]6n] ;d]t 
o; s'/fsf] k'li6 ug{ vf]h]sf] b]lvG5 . 

pmhf{ pTkfbgsf] d'Vo nIo pmhf{sf] dfu;Fu o;sf] 
tfnd]n ldnfO{ ;j{;'ne tj/n] o;sf] cfk"lt{ ;Dej 
t'Nofpg' xf] cyf{t\ pmhf{sf] dfunfO{ k"lt{ ug{' xf] . t/ 
of] Tolt ;lhnf] ljifo xf]Og lsgeg] Psflt/ dfu l:y/ 
/xFb}g eg] csf]{lt/ pTkfbg klg ;w}+ Ps}gf;n] x'g] 
cj:yf 5}g . Psflt/ g]kfndf ljB't\sf] dfu jiff{ofddf 
sd / lxpFbdf a9L 5 eg] csf]{lt/ o;sf] pTkfbgsf] 
cj:yf 7Ls pN6f] 5 cyf{t\ ljB't\sf] pTkfbg jiff{ofddf 
a9L / lxpFbdf sd x'g] u/]sf] 5 . ut jif{sf] tYof+s 
x]g]{ xf] eg] lxpFbsf] clwstd dfu !$$$=! d]=jf= /x]sf] 
cj:yfdf pTkfbg sl/a &)) d]=jf=sf] xf/fxf/Ldf /x]sf] 
b]lvG5 . o;sf] d'Vo sf/0f pTkfbgsf] ?kdf /x]sf 
gbL axfjdf cfwfl/t ljB't\ cfof]hgf x'g\ . jif{ @)!& 
sf] s'n hl8t Ifdtf (&@=% d]=jf=n] jiff{ofddf d'lZsnn] 
dfu wfGg] cj:yf /x] klg lxpFbdf pTkfbg sl/a hl8t 
Ifdtfsf] b'O{ ltxfO dfq x'Fbf / dfu cTolws x'g] x'Fbf 
cfoft u/]/ cfk"lt{ ug{'kg]{ cj:yf jf nf]8;]l8ª ug{'kg]{ 
cj:yf cfPsf] xf] . t/ casf] s]xL jif{df of] cj:yfdf 
Jofks kl/jt{g x'g] b]lvG5 .

cfufdL Ps jif{leq lgdf{0f ;DkGg eO{ pTkfbg yfNg] 
of]hgfnfO{ b[li6ut ug]{ xf] eg] ;g\ @)!( sf] cGTo;Dddf 
/fli6«o lu|8df *#)=! d]=jf= ljB't\ yk x'g] b]lvG5 cyf{t\ 

clDas]zs'df/ emf
pkk|aGws, lqz'nL # P hnljB't cfof]hgf, g]kfn ljB't k|flws/0f

ljB'tsf] cfGtl/s 
vktaf6 b]z ljsf; 
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;g\ @)!( sf] cGTo;Dddf s"n hl8t Ifdtf @@&$=@ 
d]=jf= x'g cfpF5 . jflif{s !) k|ltzt dfudf j[l4sf 
b/n] @)!( sf] cGTodf x'g] pRr dfu sl/a !&%) d]=jf= 
xf] . hf8f]ofddf pTkfbgsf] :t/ gbLaxfjdf cfwfl/t 
hnljB't\ Ifdtfsf] b'O{ltxfO lng] xf] eg] Toltv]/sf] 
pTkfbg sl/a !%%) d]=jf= x'g cfpF5 . hnfzoo'Qm 
s'n]vfgL / Peaking Ifdtfsf cfof]hgfnfO{ ;d]t ljrf/ 
ubf{ Toltv]/ b]zsf] cfGtl/s pTkfbgn] hf8f]ofdsf] 
pRrtd dfunfO{ ;Daf]wg ug{ ;Sg] b]lvG5 . t/ 
jiff{ofddf eg] of] ljh'nL xfdLnfO{ rflxg]eGbf a9L x'g\ 
hfG5 . o;nfO{ ;Daf]wg ug{ l5d]sL d'n'snfO{ lgof{t 
ug]{ jf cfGtl/s vkt a9fpg] pkfo x'g ;S5g\ .  

cem lgdf{0ffwLg / lgs6 eljiodf lgdf{0f ;DkGg x'g] 
cfof]hgfnfO{ x]g]{ xf] eg] casf] kfFr jif{df b]zsf] s'n 
hl8t Ifdtf sl/a $%)) d]=jf= k'Ug] b]lvG5 . ljB'tLo 
dfudf clxn]s} jflif{s ;/b/ bz k|ltztsf b/n] j[l4 
x'g] xf] eg] of] ;g\ @)@# ;Dddf sl/a @%^) d]=jf= k'u]/ 
dfusf] t'ngfdf em08} @))) d]=jf= a9L x'g\ hfG5 cyf{t\ 

pTkflbt ljB'tsf] Joj:yfkg 5'§} 9+un] ug{' cfjZos 
b]lvO;s]sf] cj:yf 5 .  

pmhf{ Joj:yfkgsf nflu d'Vo b'O{j6f cfwf/ x'g ;S5g\ 
M Ps, a9L ePsf] pTkflbt pmhf{ ljb]zdf lgof{t ug]{ / 
b''O{, :jb]zd} o;sf] vkt ug]{ Joj:yf ldnfpg] . 

oxfF cfP/ xfdLn] ;'Gb} cfPsf] ljB'tnfO{ ljb]zdf a]r]/ 
wgL x'g] cjwf/0ff kmlnkmfk x'g] xf] ls xf]Og, ljrf/ 
ug{'kg]{ b]lvG5 . laqmL ug{sf nflu d'VotM ahf/sf] 
pkl:ylt / vl/b laqmL d"No lg0ff{os x'g hfG5 . 
hxfF;Dd ahf/sf] pkl:yltsf] s'/f 5, ef/t Pp6f 
7'nf] ahf/ xf] . ef/tdf hlxn] klg ljB't\ cfk"lt{sf] 
t'ngfdf To;sf] dfu a9L x'g] u/]sf] tYo 5 . To;}n] 
oxfF vl/b laqmL d"Noaf/] Psrf]l6 ljrf/ u/f}F . pmhf{ 
pTkfbgsf] k|lto'lg6 nfut / Cost per unit slt clg 
o;/L pTkflbt pmhf{ a]r]/ xfdL slt sdfpg ;S5f}+, 
o;sf] n]vfhf]vf h?/L x'g cfpF5 . 

h:tf] clxn] Pp6f pbfx/0fsf nflu lnpF . ljB't\sf] 
;/b/, ;fnfvfnf d"No k|lto'lg6 g]kfndf gf} ?k}ofF 
krf;L k};f 5, h'g ls ;DejtM blIf0f Pl;ofs} 
dxFuf] dWo] xf] . ef/tdf o;sf] ;fnfvfnf d"No ef/tLo 
rf/ ?k}ofFsf] xf/fxf/Ldf 5, h'g ls g]kfnL 5 ?k}ofF 
rfnL; k};f hlt k¥of] . 

olb xfdLn] ef/tnfO{ a]Rg] xf] eg] xfd|fn] pmhf{sf] laqmL 
d"No 36fpg' k¥of] . xfdL cfkm}+n] pmhf{ ;fnfvfnf b; 
?k}ofFdf lslg/x]sf 5f}F eg] ef/tLonfO{ Tof] eGbf 36Ldf 
s;/L a]Rg] < nfut g} ha p7\b}g eg] To:tf] Jofkf/ 
s;/L gfkmfd"ns x'G5 < ef/tdf ;fnfvfnf pmhf{sf] 
h'g laqmLb/ 5, Tof]eGbf a9Ldf xfdLn] a]Rg vf]Hof}F eg] 

tflnsf @  
ljB'tsf] k|lto'lg6 laqmL b/ ljZn]if0f

tflnsf ! 
cfufdL jif{ ;g\ @)!( leq pTkfbg ;'? x'g] cfof]hgf
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p;n] Tof] lsGb}g . Jofkf/ t gfkmfsf nflu xf] . 

pmhf{ eg]sf] ;+;f/d} ;:tf] lrh xf] . t/ xfd|f] oxfF t 
pmhf{ pTkfbgsf] jt{dfg nfut x]g]{ xf] eg] of] dxFuf] 5 / 
Jofkf/sf nflu pko'Qm 5}g . xfdLn] hnljB't\ pTkfbg 
ubf{v]l/ c? sltko b]zdf o;sf] h'g laqmLd"No 5, 
xfd|f]df t pTkfbgsf] nfut g} Tof] eGbf a9L x'G5 . 
o;n] ubf{ pmhf{ If]qsf] dfq} ljsf; u/]/ clxn]s} 
cj:yfdf Tof] a]r]/ xfdL wgL aG5f}+ eGbf ;fob Tof] 
;xL gxf]nf . o;df Jofks cg';Gwfg, ;f]r / ;'wf/sf] 
cfjZostf 5 . pmhf{ pTkfbgsf] nfut pNn]Vo ?kdf 
36fpg ;s]sf] v08df xf], To;kl5 ;fob s]xL xb;Dd 
of] ;Dej xf]nf . t/ clxn]s} cj:yfdf rflxF kSs} 
xf]Og . To;}n] pmhf{nfO{ ljb]zdf laqmL u/]/ eGbf klg 
cfˆg} b]zdf pBf]uwGbf, snsf/vfgf, kf/jxg cflb 
If]qdf pkof]u u/]/ kmfObf a9fpg]tkm{ ;f]r /fVg' a9L 
kmfObfhgs x'G5 . To;}n] pmhf{ pTkfbgnfO{ c? If]q;Fu 
…6fOckÚ u/]/ pmhf{ pTkfbgsf] nfut ;]o/ u/]/ hfg' 
pko'Qm x'G5 . o;sf nflu lgDg If]qsf] klxrfg / 
ljsf; of]hgf t'?Gt tof/ u/]/ cufl8 a9\g' pko'Qm 
x'g] b]lvG5 . 

pmhf{nfO{ pBf]u;Fu Tie up u/L Integrated 
Development Plan tof/ kfg]{ 

pmhf{ cfkm}+df pkef]Uo j:t';/x xf] / xfdLn] o;sf] 
pkef]u hLjg ;/n agfpg h:tf] alQ afNg, k+vf 
rnfpg, lx6/ afNg cflbsf nflu u5f}{+ t/ ;fy;fy} 
of] cGo sfd k"/f ug{ cTofjZos ;|f]t;fwg klg xf] . 
vf; u/]/ pBf]u rnfpg, ljB'tLo ;jf/L rnfpg, vfgf 
ksfpg cflb . pBf]udf pmhf{sf] ?kdf ljB't\sf] k|of]u 
/ ;Fu;Fu} c? klg ljleGg ;fdu|L k|of]u u/]kl5 xfdLn] 
j:t' lgdf{0f ub{5f}+, h;sf] d"No a9L x'G5 . s'g} klg 
sRrf kbfy{sf] eGbf Finished Product -clGtd pTkflbt 
j:t'_sf] d"No hlxn] klg a9L x'G5 . h:tf] cfn'sf] 
d"NoeGbf cfn' lrK;sf] d"No a9L x'G5 . ToxL eP/ h'g 
b]zn] /fd|f] sRrf kbfy{ a]R5, To;sf] t'ngfdf tof/L 
;fdfg agfP/ a]Rg] b]z a9L wgL x'G5g\ . pbfx/0fsf 
nflu hfkfg, hfkfg;Fu sRrfkbfy{ yf]/} 5, t/ p;n] 
cGo b]zaf6 sRrfkbfy{ cfoft u/]/ To;nfO{ tof/L 
;fdfgsf] ?kdf ?kfGtl/t u/]/ dxFuf]df a]R5, h;n] 
ubf{ hfkfgsf] k|ltJolQm cfo sRrf kbfy{ a]Rg] b]zsf] 
t'ngfdf w]/} dfly 5 . of] Pp6f pbfx/0f dfq} xf] . 
blIf0f sf]l/ofnfO{ csf]{ pbfx/0fsf ?kdf lng ;lsG5 . 
o:tf y'k|} pbfx/0f 5g\ . xfdLn] pmhf{nfO{ olb Input 

Resource sf] ?kdf dfGg] xf] eg] pmhf{nfO{ pBf]u;Fu 
Tie up u/L Integrated Development Plan tof/ u/]/ 
cufl8 a9\g h?/L 5 .  

pmhf{ pTkfbgnfO{ lgsf;LhGo eGbf klg cfGtl/s 
vktsf nflu ljsf; ug{' cfhsf] cfjZostf xf] . 
To;df klg pmhf{sf] Input af6 o;df Value Add x'g] 
u/L ljsf;sf] kl/sNkgf h?/L 5 . o;sf nflu pmhf{ 
pTkfbg / b]zdf cf}Bf]lus qmflGtsf] jftfj/0f ;Fu;Fu} 
aGg' h?/L 5 . pmhf{ / pBf]u ;Fu;Fu} ljsf; x'g] u/L 
gLltlgod agfP/ clg o;sf nflu plrt jftfj/0f 
tof/ kf/]/ cufl8 a9\g' pko'Qm x'G5 cyf{t\ pBf]usf 
nflu ;'/lIft jftfj/0f, nufgLd}qL jftfj/0f agfpg] 
/ ;Fu;Fu} pmhf{ If]qnfO{ k|fyldstfdf /fv]/ cufl8 
a9\g] . o;n] ubf{ 5f]6f] ;dodf pBf]un] k|ltkmn lbG5 
/ Tof] c? If]qdf nufgLsf] nflu klg of]Uo x'G5 . 
pbfx/0fsf nflu y'k|} cf}Bf]lus If]qsf] cjwf/0ff / 
;Fu;Fu} 7"nf pBf]usf nflu Multi National sDkgL;Fusf] 
;xsfo{tf . To:t} lrgL ldn;Fu ljB't\ cfbfgk|bfg 
/ lsga]r ;Demf}tf . clwsf+z lrgL ldnn] sflt{s 
dlxgfaf6 pTkfbg yfn]/ r}q cGTo;Dddf pBf]u aGb 
ug]{ u5{g\ . oltv]/ pBf]udf rflxg] eGbf a9L ljB't\sf] 
pTkfbg x'G5 / ;+of]un] g]kfndf ljB't\sf] vkt a9L 
x'g] clg pTkfbg sd x'g] ;do klg oxL xf] . cyf{t\ 
lrgL ldn;Fusf] ;xsfo{n] cfjZostf k/]sf] a]nf pmhf{ 
;Gt'ng /fVg d2t k'¥ofpg] x'G5 .  

pmhf{ / ko{6g k"jf{wf/sf] ;Fu;Fu} ljsf; 

k|s[ltn] g]kfnnfO{ a/bfg:j¿k ko{6g ljsf;sf y'k|} 
;Defjgf lbPsf] 5 . pBf]uwGbfsf] ;Fu;Fu} ko{6g 
k"jf{wf/ ljsf;df klg xfdLn] nufgL ug{ ;Sof}+, To;nfO{ 
klg ;Fu;Fu} k|fyldstfdf /fVg ;Sof}+ eg] To;n] klg 
5f]6f] ;dodf b]znfO{ ljZjdf lrgfpg] / b]znfO{ wlg 
agfpg]tkm{ of]ubfg lbg ;S5 . ko{6g ljsf;sf nflu 
vf; u/]/ :t/Lo xf]6n, kf/jxg cflb cfjZos k"jf{wf/ 
x'g\ . o;df pmhf{sf] ;d'lrt pkof]u x'G5 / o;af6 
k|ltkmn klg ;f]r]eGbf a9L x'G5 . ko{6g k"jf{wf/sf] 
ljsf;sf] ?kdf ax'p2]ZoLo cfof]hgf cufl8 a9fpg 
;lsG5, h;n] b]zsf] ;f}Gbo{tf a9fpg'sf ;fy;fy} cGo 
If]qnfO{ klg 6]jf k'¥ofpg ;sf];\ . 

pbfx/0fsf nflu pQ/u+ufnfO{ lnpF . pQ/u+uf 9f]/kf6g 
If]qsf] Pp6f k|d'v hnljB't\ cfof]hgf xf] . To;}df Multi 

purpose cyf{t\ ax'p2]Zo /fv]/ olb xfdLn] pQ/u+uf 
cfof]hgfnfO{ ko{6g If]q;Fu klg Integrate u/]/ olb 
9f]/kf6g If]qdf Pp6f 7"nf] tfn agfpg], Tof] tfnsf] 
rf/}lt/ l/ª/f]8 agfpg], Tof] l/ª/f]8sf] dfly xf]6]n, 
/]:6'/]G6, cfjf;u[x, l/;f]6{ Pp6f lglZrt dfkb08 tf]s]/, 
gS;f l8hfOg tf]s]/ ;/sf/ cfkm}+n] agfOlbg] jf lghL 
If]q;Fu ;fem]bf/L u/]/ dfkb08 tf]s]/ agfpg nufpg], 
9f]/kf6gdf ag]sf] 7"nf] tfndf slZd/sf] 8'+uf h:t} 
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House Boat /fv]/ ko{6snfO{ cfslif{t ug]{ lsgeg] Tof] 
If]q :jL6h/Nof08sf] s'g} klg clt g} /fd|f] ko{6sLo 
uGtJoeGbf w]/} /fd|f] 5 . rf/}lt/ Pine Tree ePsf xl/ofnL 
pQ/kl§sf] lxdfn, hf8f] dlxgfdf t cem rf/}lt/ lxdfn 
h:t} b]lvG5 . cem 9f]/kf6gsf] tfn t ;+ejtM hf8f] 
dlxgfdf k"/} hd]/ Ice Skating sf nflu pko'Qm x'g 
;S5 . o;n] ljZjsf] cGo ko{6ssf ;fy;fy} ;a}eGbf 
7"nf] ;+Vofdf vf; u/]/ udL{ dlxgfdf ef/tLo / lrlgofF 
ko{6snfO{ tfGg] x'G5 . xhf/f}+, nfvf}Fsf] ;+Vofdf ToxfF 
ef/tLo / lrlgofF ko{6s lelqG5g\ / o;af6 k|z:t 
ljb]zL d'b|fcfh{g ug{ ;lsG5 . of] Pp6f k|ltlglw of]hgf 
dfq xf] . o:tf y'k|} Multi-purpose cfof]hgfsf] ;DefJotf 
oxfF /x]sf] 5, h'g ls b]z ljsf;df sf]z]9'+uf aGg 
;Sg] ;Defjgf 5 cyf{t\ hnljB't\ / ko{6g ;Fu;Fu}, 
ax'p2]ZoLo cfof]hgfsf] ?kdf cufl8 a9fpg] . 

hnljB't;Fu} oftfoft / kf/jxgsf] ljsf;

o'/f]kdf ;g\ @)#) kl5 vlgh kbfy{df cfwfl/t 
oftfoftsf] Joj:yf cGTo x'Fb}5 . ToxfF 7fpF7fpFdf 
ljB't\ l/rfh{ ug]{ :6];g wdfwd agfOFb}5g\ . g]kfndf 
klg cfkm"n] pTkfbg u/]sf] pmhf{ cfkm}+n] vkt ug]{ 
u/L ljB'tLo ;jf/L ;fwgsf] Network agfpg h?/L 
5 . ;j{k|yd d'Vo /fhdfu{ / kl5 cGo ;xfos 
/fhdfu{df ;d]t ljB'tLo ;jf/L ;fwg rnfpg] u/L 
clxn]af6 Infrastructure agfpFb} n}hfg], h;n] eljiodf 
7"nf hnljB't\ cfof]hgfaf6 pTkflbt ljh'nL pkof]u 
ug{ ;lsof];\ . To:t} k"j{klZrd, pQ/blIf0f ljB'tLo 
/]ndfu{sf] ljsf;nfO{ k|fyldstf;fy cufl8 a9fpg] . 
ldq/fi6« vf; u/]/ rLg / ef/t;Fu /]n dfu{sf] ;Demf}tf 
ubf{ To;nfO{ cfjZos kg]{ ljB'tsf nflu Dedicated 

hnljB't\ cfof]hgf ls6fg ug]{ / To;sf] klg ;Fu} 
ljsf; ug]{ . o;n] ubf{ pmhf{ / oftfoftsf] ;Fu} ljsf; 
x'g'sf ;fy} k/lge{/tfsf] ;d:of klg ;dfwfg x'g ;Dej 
5 . 

pmhf{ / s[lifsf] cf}Bf]lus/0f

g]kfn s[lifk|wfg b]z xf] . ljutdf s[lifpkh lgof{t u/L 
/x]sf] g]kfn cfh cfoft ug]{ b]zdf kl/0ft ePsf] 5 . 
s[lifpkhsf ljleGg If]qdf cf}Bf]lus/0f ug{ ;lsPdf 
:j/f]huf/, cfGtl/s dfusf] cfk"lt{ / lgof{t ;d]t 
k|j4{g eO{ ljB't\sf] cfGtl/s vktn] /fli6«o cy{tGqdf 
;sf/fTds of]ubfg k'Ug] b]lvG5 . s[lif pks/0f tof/ 
ug]{ pBf]u, dn ljpljhg tyf pTkfbg tyf ;/If0f, 
lzte08f/, s[lifaf6 pTkfbg x'g] pTkfbgsf If]qdf 7"nf] 
kl/df0fdf ljB't vkt ug{ ;lsG5 .

pmhf{ / ;]jf If]qsf] cf}Bf]lus/0f 

g]kfn jftfj/l0fo b[li6n] c;fWo} ;'Gb/ b]z xf] . oxfF 
xfjfkfgLsf b[li6n] pko'Qm elgPsf If]qdf d]l8sn 
sn]h, c:ktfn :yfkgf u/L ljb]zL ljBfyL{ / lj/fdLsf 
nflu pQd uGtJo x'g ;S5 . To:t} ;"rgf k|ljlwnufot 
cGo ljifosf ljZjljBfno, tflnd jf ;Dd]ng s]Gb| 
agfO{ ;]jf If]qsf] cf}Bf]lus/0f ul/Pdf pmhf{sf] cfGtl/s 
vkt u/L value addition ul/G5 .

cGt/b]zLo ljB't cfbfgk|bfg / Jofkf/ 

ljZjsf sltko b]zdf ljB'tsf] cfbfgk|bfg / Jofkf/ clt 
g} ;kmntfk"j{s eO/x]sf 5g\ . vf; u/]/ Scandinavian 
b]z h:tf] gj]{, :jL8]g, 8]gdfs{ cflbdf of] clt g} ;kmn 
5 . Tear Tariff System sf] ?kdf Ps b]znfO{ a9L ePsf] 
ljB't csf]{ l5d]sL b]znfO{ lbg] / cfkm"nfO{ cfjZos 
k/]sf] a]nf ptfaf6 lng] -Ps lsl;dsf] OghL{ a}+lsªsf] 
Joj:yf_, l5d]sdf ljB'tsf] dfu pRr ePsf] a]nf dxFuf] 
d"Nodf a]Rg] / ptf ;:tf] ePsf] a]nf cfkm"n] lsGg], 
Real Time df cfwfl/t ljB't\sf] Jofkf/ ug]{ cflb h:tf 
sfo{n] l5d]sL b]znfO{ Pscfk;df afFWg'sf] ;fy} ;xof]u 
/ ;fem]bf/Lsf] ljsf; x'g hfG5 . blIf0f Pl;of If]qdf 
klg o:tf] Joj:yf pko'Qm x'g] b]lvG5 . pbfx/0fsf nflu 
g]kfndf gbL k|jfxdf cfwfl/t hnljB'tsf] ljsf;n] udL{ 
/ jiff{tsf] dlxgfdf pTkfbg pRr x'g hfG5 t/ vkt 
Tolt x'Fb}g . csf]{lt/ ef/t / a+unfb]zdf ljB't\sf] dfu 
udL{df cTolws /xG5 . o;n] ubf{ g]kfnn] udL{df ljB't\ 
lgof{t ug]{ ;Defjgf x'G5 . o;sf] 7Ls ljk/Lt hf8f] 
df};ddf g]kfnsf gbLgfnf ;'Sb} hfFbf ljB't\ pTkfbgdf 
lgs} sld x'g hfG5 . t/ ToxL avt dfu eg] pRr 
x'g hfG5 . l5d]sL b]zdf ljB't\sf] dfudf sdL x'g] 
o; ;dodf ljB't\sf] cfoft ug{ ;lsg] b]lvG5 cyf{t 
l5d]sL b]zaLr ljB't\ cfbfgk|bfg, Energy Banking, 
Tear Tariff System cGtu{t ;fem]bf/L a9fpg] Û  
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!= k[i7e"ld 

of] ljifodf n]Vg'cufl8 ahf/af6 s]xL …ln8Ú aNj lsg+] . 
g]kfn ljB't k|flws/0f s]Gb|Lo sfof{nodf hf]l8Psf s]xL 
…ln8 aNj lemlsof] . $)) ef]N6;Ddsf ljB'tLo pks/0f 
;DalGwt ;fgf 7"nf Joj;flos / cf}Bf]lus ;+:yfsf] 
OghL{ cl86 ug{;Sg] pks/0f ahf/df pknAw 5g\ . 
ltg}dWo]sf] Pp6f ef]N6qmfkm\6df oL aNjsf ljB'tLo 
ljif]ztf Gfflkof] . xfd|f]] cg'dfgnfO{ ;xL ;fljt ub}{ s]xL 
gfd rn]sf sDkgLsf aNj -lrd_ afx]s w]/}n] cfkm}+n] 
n]v]sf] /]l6ªeGbf 36L lgs} sdhf]/ u'0f:t/sf ;fdu|L 
a]r]sf 5g\ .

xfdLn] lnPsf !) k|sf/sf aNjdWo] hDdf tLgj6f aNjn] 
eg]sf] u'0f:t/ jl/kl/ sfd u/] . w]/} t eg]sf] Ifdtf 
eGbf #) k|ltzt;Dd tnsf 5g\ .  ;a}eGbf bM'vsf] 
s'/f oL aNjsf] kfj/ k\mofS6/ )=^ eGbf klg tn 5 . 
o;sf] cy{ logn] plQs} pHofnf] kmfNg $) k|ltzt 
a9L;Dd lah'nL vkt u/fPsf 5g\ . o;cy{df lah'nL 
sd vkt ug]{ eg]/ ln8 aNj lsg]sf pkef]Qmf 7luPsf 
5g\ . ;fdfg :f:tf] / k|lt:kwL{ agfpg u'0f:t/df 
;Demf}tf u/]kl5 oL aNj kSs} nfdf] cfo' x'g] l8hfOgdf 
agfOPsf xf]Ogg\ . 

ahf/df ;a}sf] cfFvf k'Uf]sf], /fli6«o :t/df nfdf] 
;do;Ddrrf{ rn]sf], pkef]Qmfdfem w]/} kl/df0fdf rNg]] 
ln8 aNjsf] ljB'tLo u'0f:t/af/] rrf{ u/]kl5 c? 
ljB'tLo ;fdu|Laf/] vf;} pNn]v ul//xg' gknf{ . lsgeg] 

;fu/dl0f 1jfnL
;xfos k|aGws, pmhf{ bIftf tyf r'xfj6 lgoGq0f ljefu, g]kfn ljB't k|flws/0f

g]kfnsf] pmhf{ bIftf sfo{qmd 
r'gf}tL / cj;/

o;sf] u'0f:t/ dfkg u/L ahf/ k|j]z ug{ lbg]÷glbg] s'g} 
;/sf/L gLlt / ;+oGq 5}g . vf;df o:tf u'0f:t/xLg 
ljB'tLo ;fdu|L k|of]u x'gfn] ljB't ljt/s sDkgLsf] 
?kdf g]kfn ljB't k|flws/0fsf] ljB't Iflt, pkef]Qmfsf] 
cGffjZos k};f vr{ / ;du| ljB'tLo ;fdu|Lsf] ahf/ 
ljB'tLo 8lDkª;fO6df km]l/+b} u/]sf] cj:yfsf] ;du| 
/fli6«o cy{tGqdf k/]sf] gsf/fTds k|efjsf] n]vf–hf]vf 
of] ;fgf] cfn]vdf ug{ ;Dej 5}g . ljB't\ If]qd} sfd 
ug]{ w]/}hgfn] pmhf{ bIftf sfo{qmd nfu" x'Fbf g]kfn 
ljB't k|flws/0fn] sd lah'nL a]Rg] cj:yf ;[hgf x'G5, 
h;n] g]kfn ljB't k|flws/0fsf] Jofkf/ sd eO{ ;+:yfsf] 
cfDbfgL g} sd x'G5 eg]/ ts{ ug{'ePsf] 5 . k[YjLsf] 
bL3{sfnLg kof{j/0fsf nflu ;+o'Qm /fi6«;+3s} Pp6f 
sfo{;"rL a[xt\ pmhf{ bIftf sfo{qmd /x]sf] cj:yfdf 
xfd|f ;f]rfO o:tf lgD5/f] aGg'df kSs} of] ljifo /fli6«o 
k|fyldstfdf gk/]/ xf] eGg] :ki6 a'em\g ;lsG5 . 

PSsfO;f}+ ztfAbLsf] Pp6f lgs} dxTjsf] ljsf; r'gf}tL 
eg]sf] tTsfnLg ;|f]taf6} pmhf{ vktsf] a9\bf] dfuNffO{ 
k"/f ub{} ;g\ @)%) ;Dd gf} va{ k'Ug] ljZj hg;+VofnfO{ 
o;kl5sf] klg o'uf}+o'u;Dd k'Ug] u/L ;|f]t Joj:yfkg ug'{ 
xf] . To;}n] klg pmhf{ bIftfnfO{ ;+;f/e/ a9\bf] pmhf{sf] 
d"No 36fpg], a9\bf] jftfj/0fLo ;d:ofnfO{ Joj:yfkg 
ug]{, pmhf{ ;'/Iff a9fpg] / ;du|df vktdf bIftf a9fO{ 
pmhf{ pTkfbgd} sd u/L eljiosf r'gf}tLnfO{ ;Daf]wg 
ug]{ lgs} dxTjsf] gjLgtd sfo{sf ?kdf lnOG5 . 
To;sf/0f clxn] sl/a–sl/a ;j}h;f] pmhf{ vkt ug]{ 
pks/0fsf] l8hfOgsf] klxnf] zt{ g} slt sd pmhf{ 
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vkt u/]/ slt a9L sfo{ ug{ ;S5 eGg] xf] . o;}n] 
klg pmhf{ bIftf cfkm+}df xfdLn] ;+o'Qm ?kdf k|of]u ub}{ 
cfPsf] k[YjLdf cfpg] k':tfnfO{ s:tf] agfP/ 5f]8\b}5f+} 
eGg] s'/f;Fu k|ToIf ?kdf hf]l8Psf] 5 . 

pmhf{ k|of]uaf/] g]kfnsf s]xL tYout s'/f

Gf]kfnsf] Kf|ltJolQm pmhf{ vkt ;+;f/d} t'ngfTds ?kdf 
sd 5 . ;+;f/e/sf tYofª\s x]bf{ k|ltJolQm pmhf{ vkt 
a9L ePsf b]zsf] dfgjljsf; ;"rsfª\s /fd|f] 5 . 
k|ltJolQm pmhf{ vkt sd ePsf] b]zsf] ;"rsfª\s lgs} 
sdhf]/ 5 . To;dfly :jR5 pmhf{df kx'Fr slt 5 < 
eGg] s'/fn] b]zsf] ;du| ljsf; / cfly{s ;"rsfª\sdf 
km/s kfb{5 . xfn g]kfnsf] jflif{s k|ltJolQm ljB't 
vkt !#( o"lg6 xf] -jN8{ a}+s, @)!*_ . of] tYof+s 
r/d ul/aLsf s]xL clk|msL b]zsf] a/fa/ xf] . To;dfly 
g]kfndf hDdf k|of]u x'g] pmhf{sf] *) k|ltzt bfp/f 
jf u'OF7faf6 k|fKt x'G5 . Jofkfl/s pmhf{tkm{ k]6«f]lnod 
kbfy{ k"/} cfoftLt xf] eg] ljB't\ klg sl/a ^ dlxgf 
cfwfcfwL t ef/taf6 cfoft x'G5 . xfn;Dd sl/a 
&$ k|ltzt hg;+Vofdf /fli6«o k|zf/0f nfOg k'u]sf] 5 
(IEA, 2018) . oL ;a} tYof+sn] g]kfnsf] pmhf{If]q ul/a 
Pj+ sdhf]/ pmhf{ ;'/Iff, cfoftdf k/–lge{/tf, pmhf{ 
kx'F'rdf ckof{Kttf cflb b]vfpF5g\ . ;a}vfn] pmhf{ 
hf]8]/ klg k|ltJolQm pmhf{ cfk"lt{ )=$! 6g t]n a/fa/ 
dfq ePsf] b]zdf pmhf{ bIftfsf] sfo{qmdsf] cy{ s] x'g 
;S5 / < w]/}n] k|Zg ug]{ u/]sf 5g\ . 

csf]{tkm{ g]kfndf Kf|lt Ps xhf/ 8n/ u|fx:y pTkfbgsf 
nflu !=)@ 6g t]n a/fa/ pmhf{ vkt ePsf] 5 . of] 

tYof+s ef/t, rLg / Pl;ofsf] cf};t qmdzM )=%^,)=^) 
/ )=$&  6g t]na/fa/ 5 . cem} ljZjel/sf] cf};t;Fu 
t'ngf ubf{ g]kfnn] Ps xhf/ 8n/ a/fa/sf] u|fx:y 
pTkfbgdf rf/ bf]Aa/ pmhf{ vkt ub{5 . oxL tYof+sn] 
g} xfd|f] pmhf{ k|of]usf] ;+:s[lt s:tf] 5 eGg] k|:6 
kfb{5 . xfdLn] olt g} pmhf{sf] k|of]u u/]/ klg sDtLdf 
cfhsf] ldltsf] bf]Aa/ s"n u|fx:y pTkfbg ug{ ;S5f}+ . 
o:tfvfn] sfo{qmdn] ;du| cYf{tGqdf kfg]{ k|efj x]g]{ xf] 
eg] g]kfndf pmhf{ bIftf sfo{qmd  lgs} 7"nf] cj;/ 
ePsf] If]q xf] . 

pmhf{ bIftf sfo{qmdsf] sfo{If]q

;fdfGo efiffdf eGbf pQm kl/df0fsf] sfd u'0f:t/df 
sdL gNofO{ klxn]sf] cj:yf eGbf sd pmhf{ vkt u/L 
;DkGg ug]{ snf g} pmhf{ bIftf xf] . Pp6f 8]SrLdf b'O{ 
dfgf rfdn kfSg hlt bfp/f nfU5, Tolt g} rfdn 
Pp6f k|];/s's/df ksfpFbf lgs} sd bfp/fdf ;Dej 
x'G5 . cem} efG;]sf] ;do klg art x'G5 / lgs} sd 
bfp/fsf] vktdf eft ksfpg ;lsG5 . yf]/} vfP an 
w]/} vfP dn eg] em}+ pmhf{ bIftfn] …pmhf{ Tolt dfq 
k|of]u u/, hlQ cfjZos 5Ú eg]/ l;sfpF5 . h:tf], 
gx]/]sf] a]nf l6=eL= aGb ug'{, bfp/fn] vfgf ksfpg] 
7fpFdf ;'wfl/Psf] r'nf] k|of]u ug'{, pmhf{ bIf pks/0f 
k|of]u ug'{ cflb, OToflb . 

Gf]kfn h:tf] ljsf;f]Gd'v b]z hxfF Jofkfl/s pmhf{ hDdf 
pmhf{ vktsf] @) k|ltztsf] xf/fxf/Ldf x'G5, ToxfF pmhf{ 
bIftfsf] ljifo s;/L lgs} ;fGble{s x'g ;S5 < eg]/ 
k|Zg p7\g] u/]sf 5g\ . 

lrq ! M oftfoftdf pmhf{ bIftf (Wikipedia, 2018)
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;fdfGo ;'wfl/Psf] r'nf]sf] k|of]uaf6 ;fwf/0f r'nf] eGbf 
^) k|ltzt;Dd bfp/f art x'g ;S5 . b]ze/sf ;Dk"0f{ 
bfp/faf6 aNg] r'nf] pmhf{ bIf x'Fbf To;n] jftfj/0fdf 
kfg]{ k|efj s] x'G5 < s/f]8f+} dflg;sf] :jf:Yo / cGo 
cfo–cfh{gsf sfd ug{ yk lbg] ;dosf] of]ubfg slt 
x'G5 < To;n] ubf{ hª\un hf]ufP/ kof{j/0fdf kfg]{ 
of]ubfg s] x'G5 < pmhf{ bIftfsf] k|efjsfl/tfaf/] a'em\g 
rfxg] dfG5]n] lgs} ;f]lr/xg' kb}{{g . vfgf ksfpFbf art 
x'g] bfp/f / ;do dfq x]/] k'U5 .

Gf]kfnsf] Jofkfl/s pmhf{dWo] ;Dk"0f{ vlgh pmhf{sf] 
cfoft ef/taf6 x'G5 . g]kfndf b}lgs k|of]u x'g] 
k]6«f]lnod kbfy{df pmhf{ bIftf k|of]u u/]/ hDdf Ps 
ln6/ dfq art eof] eg] klg b]zn] Ps ln6/a/fa/sf] 
k};f hf]ufpg ;SYof] . jf:tjdf g]kfndf oftfoft 
If]qdf pmhf{ bIftfsf] k|;ª\u ljZjljBfnodf klg p7]sf] 
e]l6+b}g . t/ ;fdfGo lx;fa ubf{ klg g]kfnn] caf}+{{–ca{ 
?k}ofF arfpg ;S5 . of] ljifodf rrf{ ug'{ cufl8 lgDg 
tYof+s x]/f}+ M–

Gf]kfnn] cfˆgf] nfutsf] cfwf/df hDdf cfoftsf] $) 
k|ltzt a9L k]6«f]lnod kbfy{ dfq cfoft ub{5 . of] 
cª\s sl/a !!) ldlnog cd]l/sL 8n/ k|ltdlxgf 
a/fa/sf] xf], hals, jflif{s ?kdf g]kfnn] cGt/f{li6«o 
ahf/df ;fdfg k7fP/ hDdf ug]{ k};f cf};tdf of] 
eGbf sd 5 . oxL tYof+sn] klg g]kfn pmhf{ ;'/Iffsf] 
lx;fan] slt ;'/lIft 5 eGg] hfgsf/L lbG5 . 

t/ oftfoft If]qdf xfdLn] pmhf{ bIf k|ljlw jf sfo{qmd 
nfu" ubf{ lgs} dxTjk"0f{ cª\sdf k]6«f]lnod kbfy{ hf]ufpg 
;S5f}+ eGg] :ki6 lrq dflysf] rf6{n] k'li6 ub{5 . 
jf:tjdf g]kfndf alnof] vfnsf] pmhf{ bIftf;DaGwL 
sfd ug]{ ;/sf/L lgsfo :yfkgf ug{ l9nf eO;s]sf] 
5 . 

Jofkfl/s pmhf{dWo] ;a}eGbf pGgt pmhf{sf] ;|f]t ljB't 
If]qsf] pmhf{ bIftfaf/] rrf{ ug{' cufl8 g]kfnsf] ljB't 

pmhf{ vktdf ;a}eGbf a9L of]ubfg lbg] aNjaf/] of] 
6]jn cWoog u/f}+ . 

Pp6f cfd pkef]Qmfn] pmhf{ bIftfsf ;fdfGo cEof;n] 
dfq klg jflif{s xhf/f+} ?k}of hf]ufpg ;S5 eg] 
ljB't k|flws/0fn] o:tf u|fxsnfO{ yf]/} ljh'nL lbP/ 
a9LeGbf a9L pkef]QmfnfO{ lJfB't ljt/0f ug{ ;S5 . 
cfd pkef]Qmf;Fu /x]sf]] sl/a b'O{ nfv -^) jf6sf]_ 
lkmnfd]G6 lrd ln8 aNj km]bf{ dfq klg lks ;do 
-clwstd pkof]u x'g] ;do_df !) d]3fjf6;Dd ljB't\ 
art x'g ;S5 . jf:tjdf lrddf dfq pmhf{ bIftf 
sfo{qmd ;kmn agfpg ;s] ljB't\ k|0ffnLsf] pRrtd 
dfu !%) d]3fjf6;Ddn] 36fpg ;lsG5 . of] a/fa/sf] 
ljB't cGo pTkfbs If]qdf nufpFbf cfpg] k|ltkmn lgs} 
7"nf] x'g]5 . o:tfvfn] cfof]hgfsf] nufgL r'Qm ug]{ 
cjlw Ps jif{ klg x'Fb}g . 

Gf]kfnsf pBf]un] ;du| ?kdf rfgr'g $%) d]3fjf6 
ljB't\ vkt ub{5g\ . ljt/0f s]Gb|df sfo{/t OlGhlgo/sf] 
cg'ejdf w]/}h;f] pBf]usf] kfj/ km\ofS6/ )=* eGbf klg 
lgs} tn /x]sf] pbfx/0f 5 . o;}klg g]kfn ljB't 
k|flws/0fn] kfj/ km\ofS6/sf] l;dfgf /fv]sf] g} )=* 
xf] . 

;a} pBf]ux?nfO{ Pp6} pkef]Qmf dfg]/ $)) ef]N6sf] 
ljB't kf]6]lG;ondf cf};t kfj/ km\ofS6/ )=( 5 / 
o;nfO{ :jrflnt kfj/ km\ofS6/ lgoGqsåf/f )=(( 
k'¥ofpFbf ;du| ljB't k|0ffnLaf6 7"nf] dfqfdf l/oflS6e 
s/]G6 36\b5 cyf{t\ sl/a &* PdlePcf/ l/oflS6e 
kfj/ af]s]/ lx+8\g kb}{g / 7"nf] dfqfdf k|;f/0f nfOgsf] 
ef/ sd x'G5 . cem} kfj/ km\ofS6/ )=* 5 eg]/ dfGg] 
xf] eg] !*^ PdEfLPcf/ l/oflS6e kfj/ af]s]/ lx+8\g 
kb}{g . o;n] g]kfn ljB't\ k|flw/0fsf] ljt/0f k|0ffnLdf 
36fpg] ljB't\ Iflt lgs} sd x'G5 / ljB't\ u[xn] o; 
k|sf/sf] ljB't\ zlQm pTkfbg ug{ gkbf{ lau|g] ;d:of 
sd x'g hfG5 .

;+1f OGslG8];]G6 lrd ˆnf]/f];]G6 lrd l;PkmPn lrd ln8 lrd
n'd]g k|ltjf6 !!=^& %) $* *%
rflxg] pHofnf]a/fa/sf] Ifdtfsf] lrd -jf6_ ^) #^ !* (
hLjgrqm -306f_ !,))) !%,))) !),))) %),)))
k|ltlrdsf] nfut -?k}ofF_ @) !@) @$) !*)
%),))) 3G6fsf nflu hDdf lrd ;+ª\Vof %) #=# % !
%),))) 3G6fsf nflu hDdf lah'nL vkt -o'lg6_ #,))) !,*)) ()) $%)
%),))) 3G6fdf vr{-?k}ofF_ -?= !@ k|lto'lg6_ #^,))) @!,^)) !),*)) %,$))
%),))) 306fdf lrdsf]  vr{ -?k}ofF_ !,))) $)) !,@)) !*)
%),))) 3G6fdf lrdsf] hDdf vr{ -?k}ofF_ #&,))) @@,))) !@,))) %,%*)
Ps jif{df Pp6f lrd % 306f afNbf nfUg] vr{ -?k}ofF_ !,#%! *)# $#* @)$

aQLsf] cy{zf:q
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o;k|sf/sf] :jrflnt kfj/ km\ofS6/ lgoGqs /fVbf 
pBf]u kfj/ km\ofS6/ k]gfN6Laf6 hf]lug ;S5g\ . 
pgLx?sf] l8df08 rfh{ 36]/ hfG5 eg] ToxL s]EfLP 
Ifdtfdf c? a9L ljB'tLo pks/0f rnfpg ;S5g\ . 
To:t} pBf]udf cfPsf] ljB't\sf] ef]N6]hsf] kf]6]lG;on 
;'wfl/Psf] x'G5 . s]xL dfqfdf eP klg pgLx?sf] 
pBf]uleq ljB't\ Iflt klg sd eP/ hfG5 . 

;fdfGotof o; k|sf/sf] :jrflnt kfj/ km\ofS6/ 
lgoGqs /fv]/ pBf]uLsf] nfut lkmtf{ cfpg] ;do sl/a 
#÷$ jif{ nfUg ;S5 . ;du| k|0ffnLdf lgs} ;sf/fTds 
k|ltkmn cfpg] x'Fbf g]kfn ljB't k|flws/0fn] s]xL ;do 
l8dfG8 z'Nsdf 5'6 lbP/ g]kfn ;/sf/n] :jrflnt 
kfj/ km\ofS6/ lgoGqssf] vl/bdf s/ / Eof6 5'6 
lbP/ klg pBf]uLsf] nfut lkmtf{ cfpg] ;do !÷@ jif{ 
agfpg ;s]dfq klg ;du| cy{tGqdf w]/} /fd|f] k|efj 
kg{ ;Sg]5 . 

pmhf{ bIftf cfkm}+df lgs} ax'cfoflds ljifo xf] . of] 
n]vdf pBf]udf ljB't afx]ssf cGo ?kdf k|of]u x'g] 
pmhf{ ;|f]t, ;8saQL, g]kfndf c;Lldt ;Defjgf af]s]sf] 
ljB'tLo k+vf / kDk, df]6/, l8dfG8 ;fO8 Dofg]hd]G6 
cflb h:tf j[xt ljifoaf/] rrf{ ul/Psf] 5}g . 

pmhf{ bIftf xfl;n ug]{ /0fgLlt 

cGTodf, ljBt\ zlQmsf] k'gMk|of]u ug'{ g} pmhf{ bIftf xf] . 
cyf{t\ Pp6f electricial appliance nfO{ k"0f{Ifdtfdf rnfO{ 
k|fKt ug'{kg]{ ;Dk"0f{ power factor tyf nfOg, d]lzgaf6 
x'g] r'xfj6nfO{ Go"lgs/0f u/L k|fKt ug]{ a9LeGbf a9L 
pmhf{nfO{ g} pmhf{ bIftf elgG5 . To;}n], pmhf{ bIftf 
xf;Ln ug{ g]kfn ;/sf/ tyf g]=lj=k|f= af6 lgDg sfo{ 
ug'{kg]{ b]lvG5 M

 g]kfn ;/sf/ tyf g]=lj=k|f=af6 pmhf{ bIftf k|fKt ug]{, 
pmhf{ bIftf /0fgLlt …@)&$Ú -xfn d:of}bfdf /x]sf]_ 
nfO{ k|efjsf/L ?kdf nfu" ug'{kg]{ .

 pmhf{ bIftf ;DaGwdf u|fxsju{;Dd ;"rgfd"ns 
sfo{qmd tof/ u/L awareness program ;~rfng 
ug'{kb{5 .

 Power factor tyf voltage ;'wf/ ug{ cfjZos kg]{ 
ljB'tLo pks/0fn] clw/fHoJofkL kfj/ km\ofS6/ tyf 

voltage  r]s u/L Automatic power factor correction 

panel x? t'?Gt h8fg ug]{ .

 pmhf{ bIftf Equipment sf] a9LeGbf a9L k|of]u 
ug]{ g]=lj=k|f=af6 sfo{ljlw ljlgodfjnLdf ;'wf/ u/L 
clgjfo{ k|of]u ug{ g]=lj=k|f= :jo+ tyf u|fxsju{;Dd 
hfgsf/L u/fpg] Joj:yf ldnfpg] .

 Enerqy effi cient equipment h:t} M– Led bulb, 
effi cient motor, fan, refrigerator  tyf cGo ljB'tLo 
pks/0fnfO{ g]kfn jf ljb]zdf /x]sf] pRr 
k|of]uzfnfaf6 k|dfl0ft u/L u|fxsnfO{ g]kfn ;/sf/ 
tyf g]=lj=k|f=sf] vr{af6 subsidy Joj:yf u/L k'/fgf] 
ljB'tLo pks/0f abnL ug]{ Joj:yf ldnfpg' kg]{ .

 s]xL ljB'tLo ;fdu|Lx?nfO{ g]=lj=k|f=af6 Brand 

Ambassador 3f]if0ff ug]{ .

 ljB'tLo pks/0fsf] pkof]u ;DaGwdf hgr]tgfd"ns 
;fdu|L l6=eL=, /]l8of]af6 k|;f/0f u/L ljB'tsf] 
effi cient k|of]u ;DaGwdf hfgsf/L u/fpg] .

 cgfjZos ;dodf ljB'tLo ;fdu|Lsf] k|of]u sd 
ug]{ .

 ljB'tLo ;fdu|Lsf] cfoft ubf{ eG;f/ sfof{nodf 
Quality Control Department /fvL p.f. value clt Go"g 
cyf{t\ NEA dfkb08eGbf sd ePsf cfofltt j:t'sf] 
lgoGq0f x'g ;s]df 7"nf] dfqfdf ljB't\ zlQmsf] 
pkof]u x'g] b]lvG5 . o;n] ubf{ Imported power  sf] 
dfqfdf tflTjs km/s kg]{5 .

pk;+xf/ 

ljB't cfkm+}df Pp6f sRrf kbfy{ xf] . clxn]sf] ljZjdf 
s;sf] cfly{s cj:yf s:tf] x'g] eGg] s'/fsf] lgwf{/0f 
p;n] slt pmhf{ pTkfbgdf nufPsf] 5 eGg] s'/fdf lge{/ 
ub{5 . cfˆgf] cfjZostfnfO{ yf]/} ;|f]t k|of]u ubf{ klg 
k'U5 eg] kmh'n vr{ u/]/ s:f}n] sdfpFb}g, a? /fHon] 
u'dfpF5 . g]kfns} kl/k|]Iodf clxn] xfdLn] sd vkt 
u/]/ cfˆgf cfjZostf k"/f ubf{ w]/} pHofnf]df a:g 
kfpF5f} . k]6«f]lnod kbfy{sf] cfoft 36\5, To; afx]s 
dxª\uf]df lslgPsf] ljB't\sf] kl/df0f klg 36\5 . 
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slknrGb| a:tfsf]6L
k|zf;sLo clws[t, dWod:of{ª\bbL hnljB't s]Gb|, g]kfn ljB't k|flws/0f

sfo{;Dkfbg Joj:yfkg 
;+u7gsf] ;kmntfsf] cfwf/

ljifok|j]z 

s'g} klg ;+u7g÷;+:yf lglZrt p2]Zo xfl;n ug]{ jf 
;]jfu|fxLnfO{ lglZrt ;]jf k|bfg ug]{ p2]Zon] :yfkgf 
ul/Psf] x'G5 . ;/sf/n] klg /fHo ;~rfngsf nflu hlt 
klg ;+oGq -dGqfno, ;lrjfno, cfof]u, kl/ifb\, ljefu, 
If]qLo sfof{no, zfvf sfof{no, lhNnf sfof{no, OsfO{ 
sfof{no, ;+:yfg, af]8{, sDkgL, ;ldlt cflb_ tof/ 
u/]sf] x'G5, tL ;a} cfd hgtf÷gful/ssf] lxt, pGgtL 
Pj+ ;]jfs} nflu :yflkt ePsf x'G5g\ . o:tf ;+oGqåf/f 
hgtf÷gful/sdf ;]jf k|jfx ubf{ cd"s–cd"s If]qdf 
tf]lsPsf sfo{ ;DkGg ug}{kg]{ x'G5 . oxL sfd cyjf ;]jf 
k|jfxs} vflt/ ;/sf/n] cfˆgf ;+oGq÷lgsfodf cfjZos 
sd{rf/L÷sfdbf/ lgo'Qm÷egf{ u/]sf] x'G5 . tf]lsPsf] sfd 
ug{ g;s] jf sfd geP hgtf÷gful/ssf] ;]jf u/]sf] 
dflg+b}g . ;+u7gn] ;DkGg ug'{kg]{ sfd km5\of}{6 gu/];Dd 
hgtf÷;]jfu|fxLk|ltsf] bfloTj k"/f u/]sf] 7xl/+b}g . 

csf{tkm{ sfd geP ;+u7g÷;+:yfsf] p2]Zo xfl;n x'g 
;Sb}g . ;+u7g÷;+:yfsf] p2]Zo xfl;n ug{ ;fwg -ef}lts, 
dfgjLo, cfly{s, ;"rgf_sf] kl/rfng ug'{ cfjZos 
x'G5 . To;}n] ;+u7g÷;+:yfsf] ;fwgsf] kl/rfng ug{ 
tyf cd"s p2]Zo / nIo xfl;n ug{ …sfo{ ;DkfbgÚ g} 
ckl/xfo{ tTj xf] . ;Lldt ;|f]t / ;fwgnfO{ k|efjsf/L 
tl/sfn] pkof]u u/L ;+u7g÷;+:yfnfO{ a9LeGbf a9L 
pknlAw xfl;n u/fpg] k|of]hgsf nflu g} …sfo{;Dkfbg 
Joj:yfkgÚsf] cjwf/0ff cl3 ;fl/Psf] xf] . k|:t't n]vdf 

cfw'lgs zf;gJoj:yfdf a9\b} uPsf] …sfo{;Dkfbg 
Joj:yfkgÚsf] k|of]u / dxTjnfO{ dWogh/ ub}{ o;sf 
ljleGg kIfdf ;+lIfKt ljj]rgf ug]{ k|of; ul/Psf] 5 .

sfo{;Dkfbg Joj:yfkg 
-Performance Management_sf] kl/ro 

sfo{;Dkfbg Joj:yfkgsf ;DaGwdf hfgsf/L xfl;n 
ug{ …sfo{;DkfbgÚ / …Joj:yfkgÚ zAbsf]] 5'§f5'§} cy{ 
yfxf kfpg cfjZos / pko'Qm b]lvG5 .

sfo{;Dkfbg -Performance_

;fdfGo cy{df JolQm jf ;+:yf ljz]ifaf6 eP u/]sf] 
sfdsf/afxLnfO{ sfo{;Dkfbg -Performance_ elgG5 . 
sfo{;Dkfbgn] ;DkGg ul/Psf] sfo{sf] kl/df0f / u'0f:t/ 
b'j}nfO{ hgfpF5 . s'g} klg sfo{ k"/f ug]{ k|lqmof, k|of; 
tyf To:tf] sfo{af6 xfl;n x'g] glthfnfO{ sfo{;Dkfbg 
eGg ;lsG5 . sfo{;Dkfbg Pp6f hl6n ljifoj:t' xf], 
h;n] ;fwgsf] k|flKt Pj+ pknAwtf / ;f] sf] pkof]uaf6 
xfl;n x'g] pknlAw Pj+ glthf;Fu ;/f]sf/ /fV5 . s'g} 
sfd  jf sfo{sf] sfof{Gjog g} jf:tjdf sfo{;Dkfbg 
xf] . 

sfo{;Dkfbgn] s'g} klg ;+:yf jf lgsfodf sfo{/t 
sfdbf/÷sd{rf/Lsf] sfo{;Fu ;/f]sf/ /fV5 . o;cy{df 
eGbf ;+u7gdf sfo{/t sfdbf/÷sd{rf/Lsf] sfo{Ifdtfsf] 
pkof]u g} sfo{;Dkfbg xf] .
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Joj:yfkg -Management_

csf{tkm{ ;+u7gsf lglb{i6 p2]Zo xfl;n ug{sf nflu 
;+rfng ul/g] lqmofsnfksf] ;dli6 ?k g} Joj:yfkg 
-Management_ xf] . Joj:yfkgljb\ Henry Foyal 

n] Joj:yfkgnfO{ …To manage is to forecas to plan, to 

organize, to command, to co-ordinate and to control 
egL kl/eflift ug{'ePsf] 5  . To:t}u/L Claude S. 

George n] Management consists of getting things done 

through others, a manager is a man who accomplishes 

objectives by directing the efforts of others egL Joj:yfkg 
/ Joj:yfkssf] cy{ k|:6\ofpg'ePsf] 5 . oL kl/efiff 
;d]tnfO{ dgg ubf{ Joj:yfkg eg]sf] c?af6 sfo{ 
;Dkfbg u/fpg] snf xf] . lgwf{l/t nIo tyf p2]Zo 
xfl;n x'g] u/L pknAw ;|f]tsf] ;d'lrt pkof]usf] 
Joj:yf ug'{ Joj:yfkg xf] .

sfo{;Dkfbg Joj:yfkg 
-Performance Management_ 

dflysf b'j} Terminology sfo{;Dkfbg -Performance_ / 
Joj:yfkg -Management_ sf] ;ld>0f ?k sfo{;Dkfbg 
Joj:yfkg -PerformanceManagement_ xf] . sfo{;Dkfbg 
Joj:yfkg dfgj ;+zfwg Joj:yfkgsf] Ps gofF cfofd 
xf] . Joj:yfkgsf] If]qdf of] gjLg cjwf/0ff xf] . 
o;cGtu{t ;+u7gn] cfˆgf p2]Zo xfl;n ug{ sd{rf/L 
tyf ;+:yfsf] sfo{;Dkfbg :t/nfO{ s;/L Jojl:yt 
ub{5 eGg] s'/fsf] cWoog ul/G5 . ca sfo{;Dkfbg 
Joj:yfkg s] xf] t < eGg] s'/fsf] cWoog u/f}+ .

sfo{;Dkfbg Joj:yfkg s] xf] <

 sfo{;Dkfbg Joj:yfkg Pp6f k|lqmof xf], h;n] 
tflnd, pTk|]/0ff / cGo k|f]T;fxgåf/f Joj:yfksnfO{ 
;+u7gsf] sfo{;Dkfbgdf ;'wf/ ug{df ;3fp 
k'¥ofpF5 .

 sfo{;Dkfbg Joj:yfkgn] ;+u7gsf] sfo{l:yltsf] 
ljZn]if0f ug{, sfo{ ;Dkfbgdf ;d:of lsg ljBdfg /xG5 
eGg] s'/f lglZrt ug{ / sfdbf/÷sd{rf/L÷cg'ofoLn] 
;fdgf ug'{k/]sf c8rg÷sl7gfO;Fu ldNbf] ;dfwfg 
/0fgLlt 5gf}6 ug{ Joj:yfks -Manager_nfO{ k|of]u 
ug{ ;lhnf] x'g] dfu{ lgb]{zg pknAw u/fpF5 . 

 sfo{;Dkfbg Joj:yfkgn] sd{rf/Lju{nfO{ s;/L 
pkof]u ug]{, ltgLx?sf] lqmofsnfknfO{ s;/L 
;dLIff tyf d"Nofª\sg ug]{ / Jojl:yt 9+uaf6 
s;/L k[i7kf]if0f ug]{ eGg] s'/fnfO{ k|:6\ofpF5 .

 sdeGbf sd ;|f]t;fwgsf] pkof]uaf6 a9LeGbf a9L 

pknlAw xfl;n ug'{ g} sfo{;Dkfbg Joj:yfkgsf] 
d"ne"t p2]Zo xf] .

 ;/sf/sf] sfdsf/afxLsf] k|efjsfl/tf, hgtfnfO{ 
pknAw u/fOPsf] ;]jfsf] u'0f:t/ / pknAw 
;]jfaf6 hgtfsf] hLjg:t/df kg{ uPsf] k|efjnfO{ 
sfo{;Dkfbg Joj:yfkgdf k|ToIf ;/f]sf/ /flvG5 .

sfo{;Dkfbg Joj:yfkgsf] p2]Zo 

 eP u/]sf  sfdsf/afxLaf6 ck]lIft glthf xfl;n 
ug'{ .

 ;+u7gsf] k|lt:kwf{Tds Ifdtf clej[l4 ug'{ .

 ;+u7gsf] sfdsf/afxLsf dfWodaf6 hgtfk|ltsf] 
pQ/bfloTj axg ug'{ .

 ;+u7gsf] p2]Zo xfl;n ug{ Team Work sf] k|a4{g 
ug'{{ .

 ;+u7gdf sfo{/t sfdbf/÷sd{rf/LnfO{ pTk|]l/t tyf 
k|f]T;flxt ug'{ .

 ;+u7gdf k|efjsf/L ;~rf/ k|0ffnLsf] ljsf; ug'{ .

 sfdbf/÷sd{rf/L / ;+u7g k"/}sf] ;Dkflbt sfdsf] 
dfkg ug'{ .

 cfjlws sfo{;Dkfbgsf] ;dLIff u/L ;'wf/fTds sbd 
rfNg' .

 sfo{;Dkfbgdf cfwfl/t k|f]T;fxg Joj:yf nfu" ug'{ .

 sfo{;Dkfbgdf cfwfl/t ;+:yfut ;'zf;g sfod 
ug'{ .

sfo{;Dkfbg Joj:yfkgsf] If]q 

 sfdbf/÷sd{rf/L 

 s]Gb|Lo ;+u7g

 ljefu / zfvf

 sfo{k|lqmof / k|ljlw -Process & Technology_

 sfo{qmd -Programs_

 u|fxssf nflu pknAw j:t' tyf ;]jf

sfo{;Dkfbg Joj:yfkgsf r/0f -Steps_

 ;+u7gsf] b"/b[li6 -Vision_, a[xt p2]Zo -Mission_, 
p2]Zo -Objectives_, nIo -Goal_ / /0fgLlt 
-Strategy_ to ug]{ .

 sfo{;Dkfbg Joj:yfkgaf6 k|fKt ug{ ;lsg] ck]lIft 
glthfsf] lgwf{/0f ug]{ .
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 ck]lIft glthf / xfl;n glthfaLr tfbfDotfsf] 
;'lglZrttf ug]{ .

 ck]lIft glthfsf] ef/ -Weightage_ tf]Sg] / 
k|fyldsLs/0f -Prioritizing_ ug]{ .

 sfo{;Dkfbg dfkg ug{sf nflu ;"rsfª\s -Indicators_ 
lgwf{/0f ug]{ .

 sfo{;Dkfbg of]hgf -Performance Plan_ tof/ 
ug]{ .

 sfo{;Dkfbg of]hgfcGtu{t ljleGg lqmofsnfksf] 
lg/Gt/ cjnf]sg -Continuous Observation_ tyf 
dfkg ug]{ .

 sfo{ ;~rfngsf] l:yltaf/] lg/Gt/ cjnf]sgaf6 
b]lvg cfPsf ;d:of tyf sl7gfOnfO{ tTsfn} 
;dfwfg x'g] u/L ;Dj4 JolQm tyf lgsfoaf6 
k[i7kf]if0f -Feedback_ pknAw u/fpg] .

 oyfy{df xfl;n ePsf pknlAw -sfo{;Dkfbg_sf] 
d"Nofª\sg ug]{ .

 /fd|f / lgwf{l/t :t/ k"/f u/]sf sd{rf/LnfO{ /fd|f] 
sfo{;Dkfbgafkt k'/:s[t ug]{ .

 oyfy{df sfo{;'wf/ x'g g;s]df sfo{;Dkfbg ;'wf/ 
of]hgf tof/ u/L nfu" ug]{ .

 sfo{;Dkfbg :t/ -Performance Standard_ nfO{ 
:jLsfo{ :t/df k'¥ofpg] .

sfo{;Dkfbg Joj:yfkg;Fu 
;DalGwt s]xL dxTjk"0f{ Terminology 

sfo{;Dkfbg :t/ -Performance Standard_

sfo{;Dkfbg Joj:yfkgnfO{ Jojxf/df nfu" ug{sf nflu 
;Dkfbg ul/g] sfo{sf] aflG5t :t/ lgwf{/0f ug'{kg]{ x'G5 . 
s'g} klg sfo{sf] sfo{;Dkfbg :t/ lgwf{/0f ug'{kbf{ To:tf] 
sfo{nfO{ s:tf] lsl;daf6 k"/f ug]{ eGg] s'/f clu|d 
?kdf :ki6 ul/g'kb{5 . sfo{;Dkfbgsf] :t/n] s'g 
dfkg cyf{t\ :t/;Fu t'ngf u/L oyfy{ sfo{;DkfbgnfO{ 
d"Nofª\sg ug]{ eGg] cfwf/ sfod ug]{5 . sfo{;Dkfbg 
:t/n] sfo{;Dkfbg d"Nofª\sg ug{sf nflu dfkg lrGx 
cyf{t :t/ lgwf{/0f -Benchmark_ pknAw u/fpF5 . 
o;n] pTkfbg jf ;]jfsf] pRrtd laGb'sf] cfwf/ lglZrt 

ug]{5 . sfo{;Dkfbg :t/n] k|To]s sfo{nfO{ s:tf] 
:t/Lotfsf ;fy cyf{t\ s;/L ck]Iff ul/Padf]lhd jf 
;f] eGbf klg a9L /fd|f];Fu ;DkGg ul/g'kg]{ 5 eGg] 
a'emfpF5 .

sfo{;Dkfbg:t/sf] cfwf/df g} sd{rf/Lsf] d"Nofª\sg 
ul/G5 . k|To]s sd{rf/Laf6 ck]lIft sfo{ s'g xb;Dd 
k"/f x'g ;s]sf] 5 eGg] k|Zgsf] pQ/ sfo{;Dkfbg:t/sf] 
cfwf/df yfxf kfpg ;lsG5 . sfo{;Dkfbg:t/sf] lgwf{/0f 
ubf{ ;Da4 sd{rf/Lsf] k|ToIf ;+nUgtf /xg' cfjZos 
x'G5 . sfo{;Dkfbg :t/ lgwf{/0f ul/+bf ;+u7gsf] p2]Zo 
tyf :t/;Fu tfbfDotf /xg'kg]{ x'G5 . sfo{;Dkfbg 
:t/nfO{ Psbd} sd tf]lsPsf] cj:yfdf To:tf] :t/ t 
xfl;n x'G5 t/ tf]lsPsf] :t/eGbf a9L sfo{;Dkfbg 
x'g ;Sg] ;Defjgf sd /xG5 . To:t}u/L sd{rf/Lsf]  
sfo{;Dkfbg :t/nfO{ Psbd} a9L tf]lsPsf] cj:yfdf 
sd{rf/L To:tf] a9L :t/ xfl;n ug{ k|oTgzLn /xg] 
ePklg tf]lsPsf] pknlAw xfl;n x'g g;Sbf pTk|]l/t 
x'g] ;Defjgf sd} /xG5 .

sfo{;Dkfbg :t/nfO{ k|efjsf/L t'Nofpg 
sfo{;Dkfbg;DaGwL :t/ lgwf{/0f ubf{ lgDg kIfnfO{ Wofg 
lbg' pko'Qm x'G5 .

-s_ S  = Stretching -lj:t[t ?kdf j0f{g_ M sfo{;Dkfbgsf] 
:t/af/] :ki6 Pj+ lj:t[t ?kdf JofVof ul/g'kb{5 . 
h:t} M To:tf] sfo{ lsg ug'{kb{5, gubf{ s] x'G5, ubf{ 
s–s;nfO{ s] s] kmfObf x'G5, To:tf] sfo{ s:tf] 9+uaf6 
s'g ljlwn] ug'{kb{5 cflb .

-v_ M = Measurable -dfkg of]Uo_ M k|To]s sfo{sf] 
sfo{;Dkfbg :t/ lgwf{/0f ubf{ oyfy{ sfo{;Dkfbg dfkg 
ug{ ;lsg] vfnsf] x'g'kg]{5 . h:t} M lbgdf slt hgf 
u|fxs agfpg' kg]{ xf], Pp6f d]lzg slt lbgdf lkm6 ul/ 
;Sg' kg]{ xf], dlxgfdf slt /fh:j÷cfo ;+sng ug'{kg]{ 
xf]], Ps jif{df slt gfkmfcfh{g ug'{ kg]{ xf] cflb .

-u_ A  = Agreeable -:jLsf/ of]Uo_ M sfo{;Dkfbg dfkgsf 
:t/ lglZrt ubf{ Joj:yfkg / sd{rf/L b'j} kIfnfO{ 
:jLsfo{ x'g'kg]{5 . h:t}M sfdbf/÷sd{rf/L ;s];Dd sd 
lhDd]jf/L lng rfxG5 t/ ;+u7gn] w]/} lhDd]jf/L lbP/ 
pgLx?af6 w]/} sfd lng rfxG5 . o:tf]df b'j}nfO{ 
:jLsfo{ x'g] ljGb' gvf]h] dgf]dflnGo pTkGg x'G5 . 
sd{rf/Ln] To:tf]] :t/ xfl;n ug{ ;ls+b}g eGg] t/ 
Joj:yfkgn] ug{ ;lsG5, ug'{k5{ eGg] cj:yf /xg' 
tf]lsPsf] :t/ b'j} kIfnfO{ :jLsf/of]Uo gx'g' xf] .

-3_ R = Realistic/Relavant -oyfy{k/s, ;fGble{s_ 
sfo{;Dkfbg dfkgsf :t/ jf:tljstfdf cfwfl/t, 
;fGble{s / k"/f ug{ ;lsg] vfnsf] x'g'kb{5 . h:t} M 

s'g} klg sfo{sf] sfo{;Dkfbg :t/ lgwf{/0f 
ug'{kbf{ To:tf] sfo{nfO{ s:tf] lsl;daf6 k"/f 
ug]{ eGg] s'/f clu|d ?kdf :ki6 ul/g'kb{5 .
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g]=lj=k|f=df Ps}lbgdf krf; xhf/ u|fxs yk ug]{ eGg] 
sfdsf] :t/ to ul/of] eg] Tof] k"/f x'g ;Sb}g . To:t} 
/fhdfu{df slthgf dflg; v'§fn] lx+8\5g\ eg]/ dfG5] 
uGg] :t/ sfod ug'{ ;fGble{s ljifo 7xl/Fb}g .

-ª_ T = Time Bound -;do kfjGbL_ M sfo{;Dkfbg 
:t/ tf]lsPadf]lhdsf] ;dofjlw ;DalGwt cyf{t\ s'g 
;dofjlwsf nflu xf] eGg] s'/f :ki6 x'g'kb{5 . h:t} M 
b}lgs, ;fKtflxs, dfl;s, cw{jflif{s, jflif{s cflb .

sfo{;Dkfbg dfkg -Performance Measurement_

sfo{;Dkfbg Joj:yfkgdf ;Dkflbt sfdsf] dfkg ug]{ 
sfo{ cToGt} dxTjk"0f{ kIf xf] . ;+u7gsf lglb{i6 nIo 
xfl;n ug{ ;~rfng ul/Psf lqmofsnfksf] ;xL dfkgaf6 
g} ck]lIft pknlAw xfl;n eP, gePsf] lglZrt ug{ 
;lsG5 . sfo{;Dkfbg :t/ -Performance Standard_n] 
xfl;n ug'{ kg]{ s'/fnfO{ k|:6\ofpF5g\ eg] sfo{;Dkfbgsf] 
dfkgaf6 xfl;n ePsf] pknlAwnfO{ olsg ug{ ;Dej 
x'G5 . sfo{;Dkfbg dfkg -Performance Measurement_ 
af6 g} JolQmljz]ifsf] sfo{;Dkfbgsf] l:ylt olsg x'g 
;Sb5 . o;af6 sd{rf/Lsf] ;fdYo{tf Pj+ sfo{s'zntf 
yfxf kfpg ;lsG5 . sfo{;Dkfbg dfkgaf6 g} s'g} 
klg sd{rf/Lsf] jf:tljs sfo{;Dkfbg l:yltaf/] 
Joj:yfkgnfO{ hfgsf/L k|fKt x'G5 .

sfo{;Dkfbg ;"rs -Performance Indicators_ 

sfo{;Dkfbg Joj:yfkgnfO{ k|efjsf/L t'Nofpg ljleGg 
sfo{ ;Dkfbg ;"rssf] cfjZostf kb{5 . sfo{;Dkfbg 
;"rssf] ljsf; tyf k|of]un] sfo{;Dkfbg d"Nofª\sgdf 
;xof]u k'¥ofpF5 . sfo{;Dkfbg ;"rsnfO{ ;kmntfsf] 
;"rs -Success Indicator_ klg eGg] ul/Psf] 5 . 
sfo{;Dkfbg ;"rsn] s'g} klg ;+u7gsf] nIosf] JofVof 
tyf k|ult dfkg ug{df ;3fp k'¥ofpF5 . ;+u7gåf/f 
h], h:tf sfo{;Dkfbg ;"rsnfO{ 5gf}6 ul/Psf] eP 
tfklg ltgn] ;+u7gsf nIonfO{ k|ltljlDat ug'{kb{5 . 
To:tf ;"rsn] ;+u7gfTds ;kmntf xfl;n ug]{ cfwf/sf] 
ljsf; ug'{kb{5 / kl/df0ffTds cfwf/df dfkg of]Uo 
x'g'kg]{5 .

sfo{;Dkfbg ;"rsdf x'g'kg]{ u'0f

 :jR5tf -Fairness_

 k|efjsfl/tf -Effectiveness_

 sfo{s'zntf -Effi ciency_

 hjfkmb]lxtf -Responsiveness_

 PsLs/0f -Integration_

 pQ/bfloTj -Accountability_

 kf/blz{tf -Transparency_

 nrstf -Flexibility_

 :jfoQtf -Autonomy_

;"rssf] juL{s/0f -Classifi cation of Indicators_ 

 ;fwg;DaGwL ;"rs -Input Indicator_

 pknlAw;DaGwL ;"rs -Output Indicator_

 kl/0ffd;DaGwL ;"rs -Outcome Indicator_

 k|lqmof;DaGwL ;"rs -Process Indicator_

sfo{;Dkfbg Joj:yfkg k|0ffnL nfu" ubf{ cfOkg]{ 
afws tTj -Constraints_ 

 ;+u7gsf] sfo{ ;+:s[lt -Work Culture_

 ;+:yfut ljv08g -Institutional Fragmentation_

 hgtf÷gful/s÷;]jfu|fxLsf] pbfl;gtf -Public Apathy_

 g]t[Tjsf] c;xof]u -Leadership Non-Support_

 Joj;flos jftfj/0f -Business Invironment_

k|efjsf/L sfo{;Dkfbg Joj:yfkg k|0ffnL nfu" ug{sf 
nflu k"j{zt{ -Pre-Requisites_

 pRr Joj:yfkgsf] alnof] k|lta4tf -Strong 

Commitment of Top Management_ .

 ;a} sd{rf/Lsf] pRr ;xeflutf -High Level 

Participation of  Employees_ .

 Performance Parameter sf] klxrfg -Identifi cation of 

Performance Parameters_ .

 Key Performance Indicator sf] :ki6 kl/efiff -Clear 

Defi nition of Key Performance Indicator (KPIs_ .

 kof{Kt ;+u7gfTds tflnd -Adequate Organizational 

Training_ .

 Reward / Recognition nfO{ k|0ffnL -System_ 
sf] k|f/lDes tTjsf ?kdf lnOg'kg]{ / d"Nof+sg 
-Appraisal_ ;Fu dfq Link ul/g'kg]{ -Reward 

&Recognition Linkage with Appraisal_ .

g]kfn ljB't k|flws/0fdf 
sfo{;Dkfbg Joj:yfkgsf] k|of]u

g]kfnsf] ;fj{hlgs If]qdf sfo{;Dkfbg Joj:yfkgsf] 
k|of]u xF'b} gePsf] xf]Og . ;fj{hlgs ;]jfdf sfo{/t 
sd{rf/Lsf] sfo{;Dkfbg d"Nofª\sgnfO{ pknlAwdf 
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cfwfl/t ug]{ kfl/kf6LnfO{ ;g\ !(&) sf] bzsaf6 
yfngL u/]sf] kfOG5 . g]kfnsf] ;fj{hlgs Joj:yfkgdf 
sfo{;Dkfbg Joj:yfkgsf] jf:tljs yfngL lj=;+= @)%* 
;fnaf6 ePsf] xf] . glthfd'vL Pj+ hgpQ/bfoL 
k|zf;sLo jftfj/0faf6 hgtfnfO{ k|bfg ul/g] ;]jfsf] 
:t/df clej[l4 ug{ Pl;ofnL ljsf; a}+ssf] ;xof]udf 
zf;sLo ;'wf/ sfo{qmd nfu" u/L o;cGtu{t g]kfn 
;/sf/n] s]xL dGqfnodf sfo{;Dkfbgdf cfwfl/t 
Joj:yfkg k|0ffnL :yfkgf ug]{ sfo{sf] yfngL u/]sf] 
b]lvG5 .

g]kfn ljB't k|flws/0fn] g]kfn ;/sf/sf] sfo{k|0ffnLnfO{ 
g} cg'z/0f ug]{ ePsfn] ToxfFsf] k|efj k|flws/0fdf klg 
lglZrt ?kdf kb{5 . k|flws/0fdf klg sd{rf/Lsf] ;du| 
kIfsf] ;'wf/sf nflu lg/Gt/ k|of; eO/x]sf] kfOG5 . 
sfo{;Dkfbg Joj:yfkg dfgjLo ;+;fwg Joj:yfkgsf] 
Pp6f c+z ePsf] / ;du| ;+u7gsf] ljsf; / k|ult 
sd{rf/Lsf] ljsf;df g} lge{/ ug]{ ePsfn] sd{rf/L;Fu 
;DalGwt k|fjwfg g} sfo{;Dkfbg Joj:yfkgsf nflu 
ul/Psf] k|of; dfGg ;lsG5 .

g]kfn ljB't k|flws/0f P]g @)$! tyf ;f] P]gcGtu{t ag]sf 
ljleGg ljlgodfjnLsf cfwf/df g]kfn ljB't k|flws/0fsf] 
sfo{;Dkfbg x'g] ub{5 . g]kfn ljB't k|flws/0f ;~rfns 
;ldltn] cfˆgf ljleGg ljlgodfjnLsf dfWodaf6 
k|flws/0fsf sd{rf/L tyf ;+:yfs} sfo{;Dkfbgdf ;'wf/ 
Nofpg] lx;fan] ljleGg Joj:yf u/]sf] kfOG5 . tL dWo] 
s]xL dxTjk"0f{ k|of]u / Joj:yf o; k|sf/ 5g\ .

 g]=lj=k|f=sf sfo{sf/L lgb]{zs / g]kfn ;/sf/ pmhf{ 
hn;|f]t tyf l;FrfO{ dGqfnoaLr ePsf] sfo{;Dkfbg 
;Demf}tf -Performance Agreement_ .

 g]kfn ljB't k|flws/0f sd{rf/L ;]jf ljlgodfjnL 
@)^@ -;+;f]wg;lxt_ cg';f/ ul/Psf] Joj:yf M

 sfof{no k|d'vnufot clws[t :t/sf ljleGg kbsf] 
sfo{ljj/0f tof/ u/L nfu" ul/Psf] .

 sd{rf/Lsf] a9'jf ug{ sd{rf/Lsf] sfo{;Dkfbg 
d"Nof+sgnfO{ d'Vo cfwf/ agfOPsf] .

 sd{rf/Lsf] dgf]an a9fpg / pgLx?df pTk|]/0ff 
hufpg ljleGg k|sf/sf ;'ljwf h:t} ljbf, 
cf}ifwf]krf/, 3/ef8f, lah'nL ;'ljwf, aLdf, u|]8 a[l4, 
b'u{d eQf cflbsf] Joj:yf ul/Psf] . 

 sd{rf/Ldf sfdk|lt nufa j[l4 ug{ ljleGg k|sf/sf 
cfr/0f tof/ u/L nfu" ul/Psf] .

 k|flws/0fsf] lxtljk/Lt sfo{ ug]{ tyf tf]lsPsf] 
cfr/0f pNn+3g ug]{ sd{rf/Lpk/ ljleGg cfwf/df 

kfFr k|sf/sf ljefuLo ;hfo ug{ ;lsg] Joj:yf 
ul/Psf] .

 sd{rf/Lsf] j[lQljsf; / pTk|]/0ffsf nflu lglZrt 
k|fjwfgdf cfwfl/t a9'jf k|0ffnL nfu" ul/Psf] .

 sd{rf/Lsf] Ifdtf j[l4 u/L sfo{;Dkfbgdf ;'wf/ 
Nofpg ;]jf ;d"x;Fu ;DalGwt ljleGg tflnd 
-;]jf k|j]z, ;]jfsfnLg, k'gtf{huL cflb_sf] Joj:yf 
ul/Psf] . 

g]kfn ljB't k|flws/0f cfly{s k|zf;g ljlgodfjnL 
@)^* -;+;f]wg;lxt_ cGtu{t ul/Psf Joj:yf

 k|flws/0fsf] n]vf /fVg] 9fFrf, tl/sf, vftf ;~rfng 
ljlw cflbsf] lglZrt Joj:yf u/L n]vfk|0ffnLnfO{ 
pQ/bfoL, 5l/tf] / k|df0fdf cfwfl/t agfO{ vr{ 
lgoGq0fsf] Joj:yf ul/Psf] .

 sfof{no k|d'v, n]vf k|d'v cflbsf] sfd, st{Jo / 
clwsf/ :ki6 ul/Psf] .

 ;DklQsf] lhDdf, nut, ;+/If0f;DaGwL :ki6 Joj:yf 
ul/Psf] .

 k|flws/0fsf] vl/b k|lqmof / 7]Ssf k|0ffnLnfO{ 
ldtJooL, kf/bzL{ / Jojl:yt t'NofOPsf] .

 g]kfn ljB't k|flws/0f ljB't ljt/0f ljlgodfjnL 
@)^( dfkm{t u|fxssf] 3/df ld6/ h8fg ug]{, hfFRg], 
ld6/ l/l8Ë ug]{ tf}/tl/sf, sfo{ljlw lglZrt u/L 
sd{rf/Lsf] u|fxs jf ;]jfu|fxLk|ltsf] sfd st{Jo / 
bfloTjnfO{ :ki6 ul/Psf] . 

 g]kfn ljB't k|flws/0f e|d0f vr{ ljlgodfjnL @)^% 
hf/L u/L k|flws/0fsf] sfddf cGoq hfFbf ;f] sf] 
vr{ sfof{non] Joxf]g]{ Joj:yf ul/Psf] .

 sd{rf/L ;fk6L;DaGwL sfo{ljlw @)^^ lgdf{0f u/L 
sd{rf/Lx?nfO{ pTk|]/0ff :j?k ljleGg lsl;dsf 
;fk6L k|bfg ug]{ Joj:yf ul/Psf] .

 ljt/0f s]Gb| k|d'v, zfvf k|d'v nufot sfof{no 
k|d'v;Fu sfo{;Dkfbg s/f/ -Performance Contract_ 
ug]{ ul/Psf] .

 k|wfg sfof{nodf hg;Dks{ zfvfsf] :yfkgf, ;"rgf 
clwsf/L / k|jQmfsf] Joj:yf ul/Psf] .

 nf]s;]jf cfof]usf] k/fdz{df lgikIf, k'jf{u|x/lxt 
tj/n] k/LIff ;~rfng u/L :jR5 k|lt:kwf{dfkm{t\ 
k|ltefzfnL JolQmnfO{ ;+:yfdf leq\ofpg] Joj:yfsf] 
cjnDag ul/Psf] .

 ;"rgfsf] xs;DaGwL P]g, ;'zf;g -Joj:yfkg tyf 
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;~rfng_ P]g / lgodfjnLsf] cfTd;ftsf] k|of; 
ul/Psf] .

 pTkfbg, k|;f/0f / ljt/0f Joj;fodf sfo{;Dkfbgdf 
cfwfl/t k|f]T;fxg eQf -EPR_ sf] Joj:yf 
ul/Psf] .

 g]=lj=k|f=sf ljleGg cfof]hgfdf cfof]hgfsf] sfd 
;dodf ;DkGg ug{ u/fpg sfo{k|ultsf cfwf/df 
e'Qmfg x'g] u/L sfo{;Dkfbg eQf nfu" ul/Psf] .

g]kfn ljB't k|flws/0fdf …sfo{;Dkfbg Joj:yfkgÚ nfu" 
ug{ b]vfk/]sf d"ne"t ;d:of

 pRr txsf kbflwsf/L / tNnf :t/sf sd{rf/LaLr 
kf/bzL{ ;~rf/ k|0ffnL -Two Way Communication 

System_ sf] cefj b]lvPsf] .

 ;+:yf÷;+u7gsf] sfo{;Dkfbgdf ;'wf/ Nofpg 
sfo{;Dkfbg ;'wf/ of]hgf -Performance Improvement 

Plan_ agfO{ nfu" ug]{ k|of; gul/Psf] .

 ljleGg s]Gb| k|d'v, zfvf k|d'v;Fu sfo{;Dkfbg 
s/f/ ug]{ Joj:yf ul/Psf] eP klg To;df lg/Gt/ 
/fhlglts x:tIf]k x'g] u/]sf] b]lvPsf], h;sf sf/0f 
Reward / Punishment sf] k|fjwfgnfO{ k"0f{ ?kdf 
nfu" ug{ g;lsPsf] .

 sfo{;Dkfbg Joj:yfkgsf] d"ne"t cfwf/ sfo{;Dkfbg 
d"Nof+sg -Performance Appraisal_ nfO{ lgikIf ?kdf 
nfu" ug{ g;lsPsf] . sd{rf/Lsf] sfdnfO{ eGbf 
JolQmsf] d'v x]/L d"Nof+sg ug]{ k|j[lQ xfjL ePsf] . 

 ;+u7gdf k'/:sf/ / b08 -Reward & Punishment_ 
sf] Joj:yfnfO{ s8fOsf ;fy nfu" ug{ g;lsPsf] . 
h;sf] kmn:j?k /fd|f] sfd ug]{ sfdbf/÷sd{rf/Ldf 
klg ;+u7g k|lt ljt[i0ff k}bf ePsf] .

 sd{rf/Ln] ;Dkfbg ug]{ sfdsf] j:t'ut ;"rs -Real 

Indicator_ tof/ ug{ g;lsPsf] . 7"nf] ;+u7g / 
ljljw k|sf/sf sfo{ -pTkfbg, k|;f/0f, ljt/0f, 
OlGhlgol/Ë ;e]{ l8hfOg cflb_ ug]{ ;+:yf ePsfn] 
klg x/]s sfdsf] ;"rs tof/ ug{ ;Dej gePsf] .

 g]=lj=k|f=leqsf] ;?jf, a9'jf k|0ffnLdf aflx/L÷/fhgLlts 
x:tIf]k x'g] u/]sf] . ljz]ifu/L ;?jf tyf kb:yfkgfdf 
lgikIftf sfod ug{ g;lsPsf] . kmn:j?k dsf{df 
kg]{ sd{rf/Laf6 ;+u7gn] cfzfltt of]ubfg k|fKt ug{ 
g;s]sf] . ;?jf a9'jf k|0ffnLnfO{ :jR5 kf/bzL{ 
agfpg] Joj:yfkgsf] rfxgf x'Fbfx'Fb} klg 6]«8 
o'lgogsf] bafa / cGo aflx/L k|efj y]Ug c;Dej 
b]lvPsf] .

 g]kfn ljB't k|flws/0fsf] cfGtl/s cg'udg tyf 

d"Nof+sg k|0ffnL -Monitoring and Evaluation 

System_ sdhf]/ b]lvPsf] . u|fxs ;]jf Joj:yfkg, 
sd{rf/Lx?sf] sfo{;Dkfbg z}nLsf] lg/LIf0f / ;'wf/, 
cfr/0f tyf cg'zf;gsf] cg'z/0f u/fpg] h:tf 
ljifodf kof{Kt Wofg k'Ug g;s]sf] u'gf;f] JofKt 
/x]sf] .

 k|flws/0fdf sd{rf/Lsf] ;+Vof cfjZostfeGbf 
w]/} /x]sf] eGg] aflx/L If]qsf] ljZn]if0f /x]sf] eP 
klg ;+:yfsf] b/aGbL tyf sd{rf/L s6f}tLtkm{ 
Joj:yfkssf] Wofg k'Ug g;s]sf] . Staff Optimization 
sf] k4lt canDjg x'g ;s]sf] gb]lvPsf] .

 sfo{;Dkfbg / pknlAwaLrsf] km/s -Performance 

Gap_ kQf nufpg] ;+oGq tof/ kfg{ g;lsPsf]] . o:tf] 
;+oGqsf] cefjdf ;+u7gsf] p2]Zo tyf nIocg';f/ 
pknlAw xfl;n ePsf] 5 ls 5}g eGg] ;DaGwdf Input-

Process-Output k|0ffnL cjnDjg ug{ g;lsPsf] .

 sfdsf] ljz]if1tf, OdfGbfl/tf, Joj:yfksLo Ifdtf / 
g]t[TjIfdtf ePsfnfO{ dfq sfof{no k|d'vsf] lhDd]jf/L 
lbg] k/Lkf6L a;fNg ;s] To:tf s'zn k|d'vsf] 
g]t[Tjdf g]=lj=k|f=sf] ;+u7gsf] ;du| sfo{;Dkfbgdf 
;'wf/ cfpg] ;a}nfO{ yfxf eP klg To;sf] lglZrt 
dfkb08 tof/ u/L nfu" ug{] k|of; gePsf] .

g]kfn ljB't k|flws/0fdf  …sfo{;Dkfbg Joj:yfkgÚnfO{ 
k|efjsf/L ?kdf nfu" ug{ rfNg'kg]{ sbd

;+:yf÷;+u7gsf] sfo{;Dkfbg ;'wf/ of]hgf -Performance 

Improvement Plan_ th'{df u/L sfof{Gjog ug]{ . o:tf] 
;'wf/ of]hgfnfO{ lg/Gt/tf lbg], lg/Gt/tfsf nflu 
sfo{;Dkfbg ;'wf/ sf]if -Performance Improvement 

Fund_ ;d]t :yfkgf ug]{ .

…sfo{;Dkfbg ;'wf/ sf]ifÚ ;+u7gn] cfˆgf] jflif{s÷cfjlws 
ah]6 agfpFbf cfˆgf] sfo{ k|efjsfl/tfdf j[l4 ug{ 
5'6\ofpg] cGo sf]if -h:t} M sd{rf/L sNof0f sf]if, 
pkbfg sf]if cflb_ h:t} Ps k|sf/sf] lgoldt ah]6 
xf] . ef]nL sfo{;Dkfbg ;'wf/ ;DaGwL s'g} sfd ug'{kg]{ 
eof] eg] s] af6 vr{ ug]{, ah]6 5}g eGg] cj:yfsf] 
;[hgf gxf];\ eGgsf vflt/ o; sf]ifsf] Joj:yf ul/G5 . 
sfo{;Dkfbg ;'wf/ sf]ifcGtu{t ;+u7gsf] sfo{;Dkfbg 
;'wf/ of]hgfåf/f nlIft pknlAw xfl;n ug{sf nflu 
cfjZos ;fwgdf vr{ ug{sf] nflu ljz]if Joj:yf 
ul/G5 . of] sf]if ;+u7gsf k"j{ lgwf{l/t pknlAw xfl;n 
ug{sf nflu ;~rfng ul/g] lqmofsnfksf nflu yk 
;|f]t;fwgsf] Joj:yf xf] . o:tf] sf]if :yfkgfsf] d"n 
p2]Zo ;+u7gsf] sfo{;'wf/ of]hgf ah]6 cefj jf cGo 
h'g;'s} axfgfdf g/f]lsof];\ / /f]Sg' gk/f];\, o:tf] 
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of]hgf tyf sfo{qmd hlxn];'s} lg/Gt/ ?kdf rfn' ug{ 
;lsof];\ eGg] xf] .

sd{rf/Lsf] tna k|0ffnLnfO{ sfo{;Dkfbg k|ult;Fu 
cfj4 -Tie up_ u/fpg] . /fd|f] / w]/} sfd ug]{nfO{ w]/} 
;'ljwf -tna, eQf, af]g; cflb_ tyf g/fd|f] / yf]/} 
sfd ug]{nfO{ yf]/} ;'ljwf lbg] k|0ffnL nfu" ug]{ cyf{t\ 
sfo{;Dkfbgdf cfwfl/t tna k|0ffnL nfu" ug]{ . 

sfo{;Dkfbgdf cfwfl/t tnj k|0ffnL nfu' ug]{ jf gug]{ 
eGg] s'/f ;/sf/sf] OR5fzlQmdf e/ k5{ . vfnL o;sf 
nflu s]xL k"jf{wf/ k""/f ug'{kg]{ x'G5 . Performance 

Based Pay System nfu" ug]{ eg]/ ;/sf/n] lg0f{o 
ug'{kb{5 . o;sf nflu cfjZos sfg'g / sfo{ljlw 
tof/÷kfl/t ug'{kb{5 . ;fy;fy} ;a} sd{rf/Lsf] Clear 

Job Description sf] Joj:yf, sfo{pknlAw dfkg, 
sfo{s'zntf dfkg, sfo{bIftfsf] dfkg, pknlAwsf] :t/ 
lgwf{/0f cflbsf lglZrt KeyIndicators, KeyRating tof/ 
ug'{kb{5 . oL cfwf/e"t s'/f k'/f ePdf ;/sf/L If]qdf 
;d]t Performance Based Pay System nfu" ug{ ;Dej 
b]lvG5 . o:tf] Pay System lghL If]qdf dfq nfu" ug{ 
;lsg]] ;/sf/L If]qdf g;lsg] eGg] x'Fb}g . 

;/sf/n] lgod, sfo{ljlw gagfO{ lghL If]qdf ;d]t of] 
nfu" x'g ;Sb}g . ;/sf/L If]qdf ;d]t nfu" ug{ ToxL 
cg';f/sf] lgod, sfo{ljlw, k|ljlw tof/ ug'{ cfjZos 
5 . ;/sf/L / lghL If]qdf dfq} Volume -7"nf] / ;fgf] 
If]q_ sf] km/s xf] . sfo{;Dkfbgdf cfwfl/t tna k|0ffnL 
;+;f/df k|rlnt tna k|0ffnLdWo] The Best Pay System 

xf] . Pay for Performance -sfdsf nflu k};f_ o;sf] 
d"n tTj xf] .

 NEA sf] cfGtl/s sfo{ -h:t} ;?jf, a9'jf, of]hgf 
cflb_ df aflx/L÷/fhgLlts k|efj / x:tIf]ksf] 
cj:yf z"Go agfpg' kg]{ .

 sfo{;Dkfbg Joj:yfkg s'g} Ps jf b'O{ hgfsf] k|of;n] 
dfq x'g g;Sg] ePsfn] ;a} sfdbf/÷sd{rf/LnfO{ 
;dflxt ug{ ;+u7gdf ;xeflutfd"ns k4ltsf] 
cjnDag ug]{ .

 ;+u7gdf k'/:sf/ / b08sf] Joj:yfnfO{ s8fOsf 
;fy sfof{Gjog ug]{ . tf]lsPadf]lhd k"j{lgwf{l/t 
nIo xfl;n ug{] sfof{nfO{ PsfO{ / sd{rf/L b'j}nfO{ 
cfly{s / u}/cfly{s k'/:sf/ pknAw u/fO{ pTs[i6 
sfo{;Dkfbg ug{ pTk|]l/t ug]{ .

 sd{rf/Lsf] sfo{;Dkfbg d"Nof+sg k|0ffnLnfO{ j:t'k/s 
agfpg] . sfd ug]{ / gug]{ b'j}nfO{ ;dfg c+s lbg] 
xfnsf] k|rngsf] cGTo ug]{ . JolQmsf] d'v x]/L 
d"Nof+sg ug]{ k|j[lQnfO{ lg?T;flxt ug]{ . jf:tljs 

sfo{;Dkfbgsf cfwf/df sd{rf/Lsf] d"Nof+sg 
x'g] kl/kf6Lsf] cjnDjg u/L sfd gug]{nfO{ klg 
pTs[i6 sfo{;Dkfbgtkm{ cfslif{t ug]{ . #^) l8u|L 
sfo{;Dkfbg d"Nof+sg ;d]t nfu" ug]{ . d"Nof+lst 
sfo{;Dkfbg d"Nof+sg kmf/fd clt uf]Ko /fVg] ;+oGq 
tof/ ug]{ .

 ljleGg s]Gb| k|d'v, zfvf k|d'v tyf ljefuLo k|d'v 
;a};Fu :jR5 sfo{;Dkfbg s/f/ x'g] Joj:yf u/L 
To;df Reward /Punishment sf] Joj:yf cfj4 ug]{ . 
sfdsf] ljz]if1tf, OdfGbf/Ltf, Joj:yfksLo Ifdtf / 
g]t[Tj Ifdtf gePsfnfO{ s'g} klg xfntdf sfof{no 
k|d'vsf] lhDd]jf/L glbg] .

 6]«8 o'lgogsf] cfrf/;+lxtf agfO{ nfu" ug]{ . 6]«8 
o'lgogsf] cl:tTjnfO{ ;+u7gsf] sfo{;Dkfbg 
k|ulttkm{ lgb]{lzt ug]{ .

 g]=lj=k|f=sf sfof{noaf6 x'g] sfo{;Dkfbgsf] cg'udg 
tyf d"Nof+sg -Monitoring and Evaluation_ k|0ffnLnfO{ 
k|efjsf/L agfpg] . ljz]ifu/L u|fxs ;]jf Joj:yfkg, 
sd{rf/Lsf] sfo{;Dkfbg z}nLsf] lg/Gt/ lg/LIf0f ug]{ 
/ To;df cfjZos ;'wf/ ug]{ .

 EPR nufot cfof]hgfdf lbOg] k|f]T;fxg eQfsf] 
ljt/0fdf jf:tljstfsf] cWoog ug]{ . vfnL sfuhft 
dfq ldnfOPsf] 5 ls jf:tjdf sfd g} ePsf] 5 < 
;f] ;Gbe{df jf:tljstfsf] d'xfg vf]tNg cflwsf/Ls 
lgsfoaf6 lgoldt ?kdf Field Visit u/L ljifoj:t'sf] 
;fGble{stf kQf nufpg] k|0ffnLsf] ljsf; ug]{ .

 g]=lj=k|f=df sd{rf/L cfjZostf eGbf w]/} /x]sf] eGg] 
cfd hgu'gf;f]nfO{ dWogh/ u/L cgfjZos sd{rf/L 
s6f}tL u/L Staff Optimization ug]{ . o;sf nflu 
NEA g} ga'em]sf aflx/L ljz]if1 ef8fdf lnO{ gfd 
dfqsf] O&M ;e]{ u/fpg' eGbf g]=lj=k|f=leqs} !! / 
!) txsf %÷^ hgf clws[tsf] ljz]if 6f]nL u7g 
u/L slt sd{rf/Ln] NEA ;~rfng x'g ;S5 eGg] 
;DaGwdf :ynut cWoogsf] Aoj:yf u/L Staff 

Optimization ;DaGwdf jf:tljs cWoog u/fpg] .

 x/]s sd{rf/Lsf] sfo{ ljj/0f tof/ u/L nfu" 
ug]{ . To:tf sfo{ ;Dej eP;Dd Key Performance 

Indicator tof/ ug]{ / nIo, sfo{;Dkfbg / pknlAw 
-Goal, Performance & Output_ aLr t'ngf ug{ of]Uo 
agfpg] .

pk;+xf/ 

;+u7g;Fu ePsf] cfly{s ;fwg, dfgjLo ;fwg, ef}lts 
;fwg, ;"rgfsf] ;fwg kl/rfng ug{ …sfo{Ú g} ckl/xfo{ 
tTj xf] . ;fwgaLr ;dGjo :yflkt ug]{, ;fwgsf] 
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dxQd k|of]u÷pkof]u ug]{, ;fwgnfO{ pknlAwdf kl/0ft 
ug]{ cjoj g} …sfo{Ú xf] . To;}n] …sfo{Ú lagf ;+u7gsf] 
s'g} klg sfo{qmd cufl8 a9\g ;Sb}g . ;+u7gdf, ;a} 
sfo{qmd / sfo{sf] ;Dkfbgsf] lhDdf dfgjLo ;+zfwg 
cyjf sd{rf/L÷sfdbf/s} x'G5 . sfo{;Dkfbg gePsf] 
cj:yfdf g sd{rf/Lsf] lxt / pGglt x'G5, g t 
;+u7g g} cfˆgf] nIodf k'Ug ;S5 . To;}n] t cfhsn 
Joj:yfkgsf] If]qdf …sfo{;DkfbgÚ zAbsf] k|of]usf] dxTj 
a9\b} uPsf] 5 . 

;+u7gsf] …sfo{;DkfbgÚ hlt l9nf / cJojl:yt x'G5, 
cd's ;+u7g plt plt cwf]ulttkm{ ws]lnG5 . ;+u7gsf] 
…sfo{;DkfbgÚnfO{ hlt k|efjsf/L agfpg ;lsof], ;+u7g 
Tolt Tolt ;kmntftkm{ pGd'v /xG5 . To;}n] …sfo{;Dkfbg 
Joj:yfkgÚ ;+u7gsf] ;kmntfsf] cfwf/ xf] .

g]kfn ljB't k|flws/0f Pp6f km/flsnf] ;]jf If]q 
cf]u6]sf] ;fj{hlgs ;+:yfg ePsf sf/0fn] klg o;n] 

cfˆgf] sfd sf/afxLdf lgikIftf, k|efjsf/Ltf, lgk'0ftf, 
pQ/bfloTj axg h:tf ljz]iftf ld;fpg} kb{5 . g]kfn 
ljB't k|flws/0fn] cfˆgf p2]Zo kl/k"lt{ ug]{ u/fpg] 
qmddf sfo{;Dkfbg Joj:yfkg k|0ffnLnfO{ g} dha't / 
k|efjsf/L agfpg' cfjZos 5 . lqmofsnfk / sfo{sf] 
sfof{Gjogaf6 g} ;+:yf÷;+u7gsf] p2]Zo xfl;n x'g] 
ePsfn] sfo{;DkfbgnfO{ hlt l56f], 5l/tf], kf/bzL{, 
ldtJooL agfpg ;Sof], plt g} ;+u7g÷;+:yf ultzLn 
/ p2]Zof]Gd'v clg glthfd'vL aGg ;S5 . To;}n] 
dfly pNn]v ePsf dxTjk"0f{ ;d:ofsf] lg/fs/0fsf] 
Joj:yf u/L ;xeflutfd"ns k4ltsf] canDjgaf6 ;a} 
sd{rf/Lsf] ;fd"lxs k|of; k|of]u u/L ;+u7gsf] ;du| 
sfo{ cufl8 a9fPdf lgZro g} g]kfn ljB't k|flws/0fdf 
…sfo{;Dkfbg Joj:yfkgÚ sf] cf}lrTotf k'li6 x'g]5 . 

;xof]uL ;|f]t ;fdu|L

Contemporary Issues in Public Affairs Management, afn 
uf]ljGb lji6, k}/jL k|sfzg .

;fj{hlgs ;+:yfgsf] jflif{s l:ylt ;dLIff @)&%, cy{ dGqfno .

g]kfn ljB't k|flws/0fsf ljleGg ljlgodfjnL .

A Year in Review 2016/17, g]=lj=k|f= .
www.wikipedia.org

g]kfn ljB't k|flws/0fn] cfˆgf p2]Zo kl/k"lt{ ug]{ 
u/fpg] qmddf sfo{;Dkfbg Joj:yfkg k|0ffnLnfO{ 
g} dha't / k|efjsf/L agfpg' cfjZos 5 . 

sd{rfƒL b'3{6gfdf kƒL cf}iflw pkrfƒ 
uƒfPsf] cj‚yfdf jLdf bfjLsf nflu 

cfjZos sfuhftx?

   cfjZos ljjƒ0f elƒPsf] jLdf bfjL kmfƒfd

  cf}iflw pkrfƒsf ;Dk"0f{ ;Ssn sfuhft tyf aLnx?

  sfof{non] tofƒ kfƒ]sf] b'w{6gf k|ltj]bg 
-sfof{nosf] sfdsf] lznlznfdf b'3{6gfdf kƒ]sf] cj‚yfdf dfq_

  b'3{6gfsf] k|xƒL k|ltj]bg 

 -sfof{nosf] sfdsf] lznlznfdf b'3{6gfdf kƒ]sf] cj‚yfdf dfq_
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Fostering Joint Initiative in Energy 
Cooperation between Nepal and 
India through Energy Banking 

1. Background
After the end of load shedding and its scars gradually 
being healed, voices of gaining independence in electricity 
are soaring in addition to the consumers’ aspirations for 
the quality and reliability of power supply in the country. 
Building robust transmission and distribution system 
featured with necessary protection schemes is what 
present management is striving for so as to ensure 
quality and reliability of supply. However, independence 
of electricity can be achieved if some waves of massive 
upheavals leap into action in the power sector of Nepal 
which inherits the somber images of hydropower 
development from the past. Our poor performance to 
have generated just above 1000 MW hydro so far in one 
hundred and seven years is more than enough to depict 
the gloom hovering over the Nepalese power sector. 
Nevertheless, recent years have witnessed hopes on the 
horizon with numerous hydropower projects above 3000 
MW being under construction from the private sector after 
signing power purchase agreements with Nepal Electricity 
Authority. The PPAs with regard to hydropower projects in 
different river basins have already crossed 4000 MW and 
many developers in long queue with the potential of 6000 
MW-plus are awaiting PPAs to be signed.

As per the simulation-based power scenario, Nepal is 
capable of supplying power to India in the wet season 
of FY 2018/19 and the years onward which can be 

banked to India and regained after some months in dry 
season. Besides this ongoing fi scal year requiring energy 
banking and import to fulfi ll the domestic demand of the 
country, the transaction between Nepal and India may 
be characterized by both energy banking and export for 
some years up to 2025/26 as the dry season defi cit is 
less than the wet season surplus in these years. However, 
Nepal will be a power exporting country without need of 
banking after this period if all the hydropower projects 
planned and proposed including those under construction 
are commissioned as per the timeline given in the White 
Paper published a few months ago by the Ministry of 
Energy, Water Resources and Irrigation, Government of 
Nepal. 

The seasonal complementarities of demand and supply 
of electricity that exist in our two countries make energy 
banking a highly suitable model for power transaction at 
seasonal basis to benefi t both countries. 

2. Power Import from India
The history of power exchange between Nepal and India 
started with 5 MW of power import to Nepal in 1971. At 
present, Nepal has been drawing power from India in 
radial mode through various links at 132 kV, 33 kV and 
11 kV voltage levels connecting the Indian States of Bihar, 
Uttar Pradesh and Uttarakhand with Nepal under Power 
Exchange (PE) mechanism.  The existing interconnections 
between Nepal and India are as follows wherein only two 
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interconnections, Dhalkebar- Mujaffarpurand Tanakpur-
Mahendranagar,are undergoing power fl ow through power 
trading companies and the rest of them are associated 
with PE mechanism. After the construction of Dhalkebar-
Mujaffarpur 400 kV cross border transmission line, Nepal 
and India are now undergoing deliberations to fi nalize the 
implementation and funding modality for the second 400 
kV cross border line, New Butwal- Gorakhpur (New).

Also, after Nepal and India signedthe Power Trade 
Agreement (PTA) on October 21, 2014, Joint Working 
Group (Joint Secretary level ) and Joint Steering Committee 
(Secretary level) meetings are taking place regularly 
to deal with the issues of cross border connectivity and 
power trading between the two countries.

The existing interconnections between Nepal and India 
are as follows:

Interconnections
Voltage 

Level (kV)
Import 

Power (MW)
Kataiya – Kusaha 132 125

Kataiya – Rajbiraj (Under 
Kosi Agreement) 33 10

Sitamadi-Jaleshwor 33 12
Raxaul-Birgunj 33 12

Ramnagar-Gandak 132 25
Jaynagar-Siraha 33 7

Nanpara-Nepalgunj 33 12
Tanakpur-Mahendranagar 132 30
Dhalkebar-Mujaffarpur (to 
be charged at 220 kV and 

then fi nally at 400 kV)
132 120

Kataiya – Kusaha II 132 50
Raxaul-Parwanipur 132 50
Jhulaghat (0.6MW), 

Jaulijibi (0.1MW), Lali 
(0.1MW) and Huti (0.1MW)

11 0.9

Total 453.9

3. Rationale for Energy Banking
Nepal’s power generation is predominantly hydro-based. 
Most of these hydropower plants are run-off-River (ROR) 
type. They generally generate energy in full capacity, i. e., 
70-85% of total annual energy, in its wet/monsoon season 
which normally lies from May to October, whereas the 
load is not high in Nepal in these months and it will lead to 
the seasonal power surplus situation in Nepal after one or 
two year(s) if the current scenario as per the load forecast 
continues without policy intervention. 

However, the electricity demand in various States of India 

like UP, Hariyana and Punjab is quite high in India during 
the same period by virtue of high agricultural and cooling 
loads in these States. Nepal can supply power to India 
during these months and it will also serve the purpose of 
generation mix of hydro, solar and thermal power to some 
extent.

Similarly, power can fl ow in reverse direction from India 
to Nepal in dry season of the year during which Nepal’s 
electricity demand is high, but hydropower generation is 
drastically diminished to almost one third of the installed 
capacity of a ROR hydropower plant due to low discharge 
in rivers. It makes power import from India an inevitable 
option for Nepal for balancing demand and supply of 
electricity as Nepal does not have enough reservoir 
hydropower capacity right now.  As such, the defi cit of 
power and energy in dry months in Nepal can be met 
through the transaction of the power from India to Nepal 
in lieu of the power supplied to India by Nepal in the wet 
months under energy banking mode. 

Both the countries can benefi t from this transaction through 
energy banking by virtue of seasonal complementarities of 
demand and supply of electricity and it will allow the optimal 
utilization of our resources in terms of  both generation 
and transmission capacity of existing facilities.

4. Earlier Understandings and 
Deliberations 
India-Nepal 10th Power Exchange Committee (PEC) 
meeting held in December 2011 in New Delhi had already 
paved the way for selling surplus energy of Nepal, if any, 
to India.The minutes of the PEC meeting states:

“NEA should approach BSEB (now BSPHCL) and mutually 
decide the matter if NEA has some power to export to 
BSEB during the months from July to October and wants 
BSEB to procure this power under power exchange 
mechanism.” 

This provision of power import and export with the same 
tariff applicable has virtually established the principle 
of energy banking mechanism between Nepal and the 
Indian state of Bihar. 

Energy banking issue as requested by Nepal side was 
discussed again in the meeting between Bihar State 
Power Holding Company Limited (BSPHCL) and NEA at 
Patna, India on April 25, 2017. It was agreed as follows in 
the Minutes of Meeting:

“NEA offi cials requested that power import from Nepal to 
India during wet or monsoon season along with proposal 
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for banking of power can be explored on mutual interest. 
BSPHCL agreed it in principle. However, issue needs 
further detailed deliberation /examination. Both NEA and 
NBPDCL offi cials maintained that the issue deliberated in 
the meeting will be examined.”

The 11th PEC meeting held on August 8, 2017 in New 
Delhi, India, discussed and minuted this issue of power 
transaction through energy banking as follows:

“The Nepal side proposed for the transaction of power 
between India and Nepal through energy banking 
mechanism in future for which Bihar side also expressed 
their interest. However, since the detailed proposal was 
not placed before PEC, it was agreed that Nepal would 
put up the matter with detailed agenda for deliberation in 
the next JSC/JWG meeting.”

The 5th JSC meeting held on April 17, 2018 in New 
Delhi, India, discussed and minuted this issue of power 
transaction through energy banking as follows:

“Indian side stated that the energy banking concept may 
involve discussion with Indian states and detailed analysis 
of power scenario, tariff, etc., in different seasons for both 
seller and buyer. It was agreed that CEA and NEA would 
study the proposal/issues involved in exchange of power 
through energy banking.”

This issue of energy banking was deliberated in the 
meeting between CEA and NEA in New Delhi on July 5, 
2018 as mandated by the 5th JSC meeting and it was 
decided that the guidelines for energy banking between 
the two countries would be frameworked by taking some 
inputs from the different Indian entities which have 
experiences of this sort of transaction.

5. Simulation-based 
Bankable Energy
The power scenario presented herein is based on the new 
demand forecast of NEA. The GDP growth is considered 

to be 7.2% and the load factor is taken as 60%. Further, 
supply for the fi rst fi ve years is based on the committed 
hydropower projects which are under construction and, in 
the years afterward, it is based on the proposed projects 
including the reservoir ones. 

In addition to the base case scenario, an optimistic case 
scenario is presented by incorporating the following 
projects as mentioned in the White Paper published by 
the Ministry of Energy, Water Resources and Irrigation. 
The list of these projects is as follows:

Projects Capacity (MW)
Beganas Rupa Pumped Storage 150
Phukot Karnali 500
Arun 4 400
Lower Arun 400
Kimathanka Arun 450
Nalghat 410
Naumure 245
West Seti 750
Sunkoshi 3 536
Kokhajor 111
Sunkoshi 2 1110
Siwalaya (Thosne) - Khimti 500
Total Capacity 5562

The load forecast of Nepal for 22 years and the quantum 
of energy that can be banked with India are shown below 
in the fi rst and the second graphical representations 
respectively:

6. Energy Banking Arrangements
Some major features of energy banking based on the 
practices among the Indian entities are summarized 
below: 

 Two entities/utilities enter into swap agreement to 
utilize the seasonal variation in their load patterns.

Load Forecast of Nepal
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 The concept of energy banking may be illustrated as 
follows:

 Forward banking entity/utility returns the banked 
energy to the other entity/utility with some agreed 
premium.

 The transaction is undertaken directly between two 
entities/utilities or through a power trader primarily on 
negotiation basis.

 There is a need of transparent guideline for energy 
swap arrangement.

 The banking arrangement is done wherein two 
entities/utilities swap energy to match their seasonal 
variations in surplus and defi cit situations.

 It is a cashless,energy-for-energy transaction wherein 
no tariff is applied for the energy banked or returned.

 In addition to the open access charges to be paid by 
the banking entity (That is, NEA, in this case), the 
transmission charges and losses to be borne -

(i) by energy banking entity when energy is supplied 
to returning entity and 

(ii) by returning entity when the energy is returned to 

banking entity are as follows:

- Injection losses & charges of the injecting point

- State Transmission Utility (STU) transmission 
losses and charges, if any

- SLDC (State LDC) Scheduling charges and 
concurrence charges, if any

 The  transmission charges and losses to be borne -

(i) by energy returning entity when energy is supplied 
to returning entity and

(ii) by banking entity when the energy is returned to 
banking entity are as follows:

- Withdrawal  losses & charges of the withdrawal 
point

- State Transmission Utility (STU) transmission 
losses and charges, if any

- SLDC (State LDC) Scheduling charges and 
concurrence charges, if any

 Any deviation from the approved schedule will have 
to be paid by energy banking or returning entity as 
applicable as per the frequency-based Unscheduled 
Interchange (UI) / Deviation Settlement Mechanism 
(DSM) rate.

 After completion of the transaction, an entity is 
required to prepare fi nal energy account showing the 
energy banked and returned in terms of million units 
(MU’s).

 No fi nancial settlement is required if both of the entities 
involved perform their respective obligations and are 
in agreement to carry forward the balance energy to a 
mutually agreed period.

Data source: System Planning Department, NEA

Energy Banking Quantum 
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 If the quantum of power returned by the returning 
entity is less than the agreed quantum returnable, 
it will have to pay the banking entity for the shortfall 
energy at the rate already agreed upon.

 If the quantum of power returned by the returning 
entity is more than the agreed quantum returnable, 
the other entity will have to pay the returning entity for 
the excess energy at the rate already agreed upon. 
This rate may be different from the rate payable by the 
returning entity in case of the shortfall energy. 

 There may or may not be trading margin for the 
transaction depending on the agreement between 
a trading company and the banking entity in case a 
trading company is involved in the energy banking.

 In the diagram below,

Upper half: Nepal banks energy to India through a 
trader or directly.

Lower half: India returns energy to Nepal through a 
trader or directly.

 Banking arrangement ‘A’ and returning arrangement 
‘B’ may be specifi ed in the following ways:

Arrangement ‘A’: Quantum of power to be banked by 
Nepal in wet season

Entity Period (From 
dd/mm/yyyy to 
dd/mm/yyyy)

Duration 
(From. Hrs 

to Hrs)

Quantum
(MW)

Delivery 
Point

Nepal  

Arrangement ‘B’: Quantum of power to be returned 
by India in dry season

Entity Period (From 
dd/mm/yyyy to 
dd/mm/yyyy)

Duration 
(From. Hrs 
to…Hrs)

Quantum
(MW)

Delivery 
Point

India -- % of 
banked 
energy

7. Conclusions
In normal circumstances, there are large prospects of 
energy banking between Nepal and India as this is a 
rich and full agenda to pursue, awaiting policy decisions 
followed by liberal guidelines. Given the infl ux of 
hydropower licenses and PPA applications from the private 
sector, the future for electricity in Nepal looks panoramic 
from the perspectives of gaining independence in it and 
increasing the level of cross border power exchange. In 
fact, energy security of Nepal thrives on bilateral / sub-
regional market integration and Government motivations 
are quite meaningful in this entire process.

Energy banking which is basically energy-for-energy 
transaction between two entities can be considered as an 
important tool of energy cooperation between Nepal and 
India by virtue of seasonal complementarities of demand 
and supply of electricity existing in these two countries and 
its role to save Nepal’s seasonal imbalance of power from 
being chaotic by strong dominance of ROR hydropower 
projects in the system.

Nepal Electricity Authority has already signed PPAs with 
Independent Power Producers for the capacity of about 
4300 MW and more than 6000 MW hydropower projects 
are in process for PPA, most of them being RoR type. If 
we cannot sell all energy produced from these projects in 
wet season at Probability of Exceedence (PoE) of Q40 
to our consumers, huge fi nancial losses to NEA will be 
incurred not only due to the Take-or-Pay provision of the 
respective PPAs but also due to the increased power 
import cost for having to purchase the energy in dry 
season from the Indian States at high PEC tariff. This 
problem can be sorted out through the banking of energy 
with India in wet season and getting it returned in dry 
season characterized by reduced hydropower generation. 
Also, dry season higher tariff provided to the hydropower 
generators of Nepal as of now will lose justifi cation for the 
huge disparity with regard to the wet season tariff when 
the wet season energy can be supplied to the consumers 
through energy banking in dry season.
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Through energy banking in practice, the utilization of cross 
border transmission lines can be enhanced and there will be 
no need to restrict PoE to Q40 as per NEA’s current policy 
for ROR and PROR hydropower projects while fi nalizing 
power and energy for PPA because higher generation 
in wet season will virtually be transferred to dry season 
through the mode of energy banking. In this way, energy 
banking may be considered analogous to the function of 
a reservoir project storing water during monsoon period 
and using it to generate power in low-discharge period of 
the Nepalese rivers. In other words, it is something like, 
virtually though not physically, changing ROR and PROR 
hydropower projects into storage projects without adding 
any infrastructures and storing water.Of course, it will 
lead us to think and rethink of designing and operating 
low-Q ROR/PROR projects from the perspective of energy 
banking and using storage projects to export energy 
particularly during the period when the energy tariffs are 
high in the market, thereby enhancing the economic use 
of water stored or wasted.
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Discussion Application 
of Liquidated Damages 
and Contract Execution

Introduction
Liquidated damage (LD) is a pre-defi ned maximum 
compensation amount agreed in a contract to be paid to 
the non-breaching party by the party breaching the contract 
(Section 83 (2) of Contract Act, 2056 of Nepal (NCA)). It is 
a kind of remedy that can be exercised by the affected 
(injured) party in the contract.

In the procurement contract, is standardized as a form of 
compensation to be paid by the contractor to the employer 
[Rule 121 (a) of Public Procurement Rules (PPR), 
Regulation 199 (a) of NEA Financial Regulations (NFR), 
FIDIC conditions of contract whereas the provision of 
compensation to be given by the employer to the contractor 
is provisioned in other forms such as granting extension 
of time (EoT), payment of reasonable claim amount, etc. 
In the context of procurement contract the application of 
LD is a consequence of breach of contract because the 
breaching party could not complete its obligations under 
the contract within the agreed deadline (breach of contract: 
NCA Section 82(1)).In the perspective of such contract 
breach, the application of LD basically forms the ground 
for the contract termination and, therefore, issuing EoT is 
out of question.

Necessity of contract execution 
after the application of LD
Circumstances arise when the works under the contract 
needs to be completed by the same party (contractor) even 
after the application of LD. This is because the purpose 
of the contract might be pushed into further uncertainty if 
the contract is terminated once the LD is applied. Such 
circumstances  are common in case of construction 
contracts involving complex structures/systems such 
as hydropower projects, transmission line projects, etc. 
Depending upon the stage of physical progress and other 
crucial factors, the completion of such complex systems 
might face the risk of further delay in case the contract 
is prematurely terminated. For these reasons, provisions 
are made in laws/regulations/standard conditions of 
contract that the breaching party shall not be relieved 
from its contractual obligations even after compensating 
the injured party by paying LD [PPR 121 (b),NFR 199 (b), 
FIDIC conditions, etc]. In other words, these clauses give 
option to the non-breaching party to treat the contract alive 
even after the application of the LD.

Period associated with LD
It is a standard provision in the construction/procurement 

Abstract: Prevailing legal/contractual provisions on contract time extension, application of liquidated damages (LD) 
and contract execution situation after LD application are reviewed. The dichotomy between the application of LD and 
contract execution situation thereafter are analyzed.
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contract to recover the predefi ned amount of damage 
at a fi xed percentage per day—generally 0.05% of the 
contract price per day [PPR 121 (a) and NFR 199(a)] 
not exceeding a maximum limit. This would,then,give 
rise to a time period—typically 200 days at the rate of 
0.05% per day and for the maximum limit of 10% (let 
this period be defi ned as the Calculated Period). This 
condition, therefore, envisages that the contract in any 
case would conclude or the works under the contract 
would be complete latest by the end of this Calculated 
Period of 200 days. This is in line with NCA Section 83(4) 
which states that a time extension may correspondingly 
be claimed by the LD paying party in proportion to the 
damages paid. This means, the Calculated Period is well 
defi ned in the law and standard conditions of contract. No 
remedy is, however, envisaged in the standard conditions 
of contract or law if the works are not complete within the 
Calculated Period. It is not clear whether such situation 
will automatically lead to contract termination.

The Post-LD Contract Execution: 
A Dichotomy
Now the question arises how the execution period after 
the application of LD but beyond the Calculated Period 
would be defi ned ?

In this regard a question immediately comes to the 
mind: though not explicitly stated, will it not be an implicit 
extension of time (EoT) of the contract by letting the 
breaching party to continue and complete it in line with 
PPR 121(b) and NFR 199(b) ?If we consider it to be an 
extension of time, however implicit, then, this situation 
would be in direct contradiction with the fact that the party 
is in breach of contract and hence the LD is applied. This 
is because EoT is granted only for some well defi ned 
valid reasons (Section 56 of Public Procurement Act 
(PPA), PPR 120 and NFR198) in which the question of 
LD does not arise. Conversely, if we do not consider it to 
be an implicit then we cannot justify the post-LD contract 
execution. Furthermore, basic contractual provisions such 
as making payments for the works executed, etc., are 
continued to be followed when the contract is executed in 
line with PPR 121 (b) and NFR 199(b) after the application 

of LD. In other words, all the contract provisions are to 
be complied with, except for granting formal EoT, when 
the contract is to be executed with the same party after 
application of LD. 

The above examination shows that there exists a 
dichotomy between the situations of application of LD and 
application of PPR 121(b) and NFR199(b). This dichotomy 
sometimes creates complications. For example, valid EoT 
is asked by authorities issuing working visas to the foreign 
personnel of the contractor which has breached the 
contract by not meeting the agreed time schedule and LD 
is imposed. To cite other examples: formal EoT is asked 
in the tax clearance process of the party (contractor), or 
in customs clearance process by the party while importing 
the goods to be used in the works under the contract. 
Many such occasions arise during execution. But the 
above dichotomy prohibits to issue formal EoTs and such 
complications aggravate the post-LD contract execution 
situation, and consequently, hampers the work progress.

From the above analyses it is clear that the post-LD 
contract execution the period beyond the Calculated 
Period, needs to be formally defi ned. This will help avoid 
the above mentioned complications. For this, the clauses 
PPR 121(b) and NFR199(b) may be supplemented with 
some clarifi cations. Such supplementary clause may be 
worded as follows by adding a new sub-clause (c) after 
(a) and (b):

" (c) the employer, if deems necessary, issues EoT beyond 
the period proportionate to the LD amount (Calculated 
Period) for some specifi c requirements during contract 
execution beyond such period without, however, violating 
the provision in (a) of this Clause or Regulation."

Conclusion
A clause supplementary to Public Procurement Rule 
Clause 121 (a) & (b) and NEA Financial Regulation 199 
(a) & (b) seems required for restricted extension of time 
for specifi c requirements in case the contract is to be 
continued beyond the period proportionate to the applied 
Liquidated Damage amount. 
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Introduction
Variation (sometimes it is referred to as a variation 
instruction, variation order (VO) or change order) is an 
alteration to the scope of works in a construction contract 
in the form of addition, substitution or omission from 
the original scope of work. FIDIC defi nes the variation 
as increase or decrease the quantity of work included 
in contract, omission of work, change the character or 
quantity or kind of any work, change the level, lines 
position and dimensions of any part of work and change 
any specifi ed sequence or timing of construction of any 
part of the work. In construction, variation is inevitable 
and every construction project encounters the variation in 
different forms. There are several reasons of variation in 
original scope of work which may occur from Employer, 
Engineer and Contractor.

In construction project, there are generally three parties; 
The Employer, the Consultant and the Contractor, involve 
in construction and they have contract for executing the 
particular work. The standard form of contract for large 
project in Nepal is FIDIC contract (Red Book for Item Rate 
Contract, Yellow Book for Design and Build Contract and 
Silver Book for EPC/Turn Key type of contract).

In construction project, the terms variation and claims are 
used frequently but they are entirely different. Sometime it 
is said that the contractor is claiming a variation, it means 

that contractor is making an application of variation. Any 
claim in respect of variation only occurs when Employer 
or Engineer rejects application and contractor disagree 
with the decision and wishes to pursue a claim. Claim may 
arise when Employer fails in his part to fulfi ll the condition 
of contract. The claim may also arise due to the outside 
events like force majeure and not foreseeable physical 
obstruction or condition which affects the contractor’s 
work. The settled claims; extension of time or monitory 
compensation is ultimately a variation. 

Variation to the original scope of work may change the 
entire scope of work. The contract usually provides the 
method that allows the Employer/Engineer to change 
the scope of work. The valuation of variation and basis 
of payment in respect of any variation to the contractor is 
also usually established in the contract. Depending upon 
the terms and condition of contract, Engineer/Employer 
evaluates and agrees the variation including assessment 
of compensation and time extensions.

Variation at large is quantity variation and addition of 
new items of work. Variations due to price adjustment 
for price escalation and other variation due to change 
in legislation etc. are not elaborated here. All types of 
changes ultimately result quantity variation, new items 
of works and cost variation. Valuation of variation in term 
of quantity variation based on FIDIC Red Book is rather 
simple than valuation of new items of work. New items of 
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works are also valuated based on the contract but contract 
does not have proper guideline to fi nalize the new rates. 
For the public projects, the rates for varied  items are 
generally proposed by contractor, reviewed by Engineer 
and approved by Employer. The approval of new rates 
from Employer is always in lower side, which is the main 
cause of contractor’s disagreement and may ultimately 
form a dispute and claims. This paper intends to have 
general idea about variations and its valuation, dispute 
and settlement of dispute if it occurs and some experience 
gained from the public hydropower project while dealing 
with variations.

Contractual 
Aspect Of Variation
As per FIDIC Contract, when there are chances to vary 
the original scope of work, Engineer/Employer shall 
make variation and issue to the contractor. However, 
the contractor is not authorized to make any variation 
without approval from Engineer/Employer. The FIDIC 
Contract guides us how and who can issue variations, 
how variation is valuated, when can Engineer fi x rates and 
what happens when variation exceeding 15% of contract 
price. The Contract also guides to issue daywork for 
varied work which shall be executed on a daywork basis. 
In FIDIC 1987 Red Book, Clauses 6.3, 6.4, 12.2, 20.4, and 
40.1~40.3, 41.1~44.3, 69.1~69.5, 51.1 to 52.4,70.1, and 
70.2 etc. are related to variation and adjustment: Alteration, 
Additions and Omissions etc. Similarly, In FIDIC 1999 Red 
Book, Clauses 13.1 to 13.8, 4.12, 8.8, 14.8, 14.15, 17.3, 
19.1~19.4 etc. are related to variations and Adjustments.

Valuation Of Variation
Valuation of variation is generally performed by Engineer. 
It is to be noted that under FIDIC 1987, the Engineer 
was independent and acted as an adjudicator,  when 
required to give an Engineer’s decision under Clause 
67. In New FIDIC Contract Edition 1999, the Engineer is 
not independent anymore and he acts as the Employer’s 
agent. However, Engineer is supposed to do fair evaluation 
of variation. In FIDIC 1987 Contract, Clauses 51.1 to 52.4 
are related to variation and valuation of variation. Clause 
52.1 states that the varied work shall be valued at the 
rates and prices set out in the contract if, in the opinion 
of the Engineer, the same prices shall be applicable. If 
the contract doesnot contain any rates or price applicable 
to varied work, the rates and price in the contract shall be 
used as basis of valuation of varied work (pro rata to the 
contract rates or prices). The Engineer has to consult to 
both Contractor and Engineer at time of valuation of varied 

work. If Contractor and Engineer agree on suitable rates or 
prices in presence of Employer, than these rates and price 
shall be taken as fi nal rates and prices as per contract and 
Engineer may use these price to evaluate variation.  In the 
event of disagreement between Contractor and Engineer, 
Engineer may fi x rates or prices which shall be reasonable 
in opinion to Engineer and shall notify the Contractor and 
Employer.  The Engineer can use the rates or prices fi xed 
by him to determine the provisional prices to enable on 
account payment to be included in certifi cates issued in 
accordance with payment Clause.

When Engineer fi xes prices for varied work, Engineer 
has to take approval from Employer as per provision of 
Contract, Engineer’s duties and authority. In practice, 
when variation is instructed, Contractor generally submits 
his rates for varied work with his substantiations. Engineer 
review it and correct it if necessary as per his substantiation 
and provision of contract. If Engineer’s rate is lower than 
contractor’s rate, than Engineer invite contractor stating 
that the rate proposed by contractor is not substantiated 
by him, therefore Engineer has to correct the rate as per 
his substantiation. If Engineer and Contractor agree on 
the Engineer’s rate, than rate is fi nal otherwise Engineer 
will use his rate for pricing for on account payment. The 
Engineer than make comprehensive variation report or 
may send individual rate with detail breakdown of rates 
and necessary substantiation to Employer for review and 
approval. If Employer approve that rate than rate will 
be fi nal, but if Employer don’t agree the Engineer’s rate 
and alters the rates than dispute arises and dispute may 
ultimately be solved through arbitration or litigation.

One of the major causes of dispute is the valuation of 
variation and understanding of rates from contractor, 
Engineer and Employer. The Contractor generally 
demands high rate, Engineer determines the balance 
rate, Employer approves lowest rates for those items 
which are new. As per FIDIC 1987 contract Clause 52.1, 
if Engineer and Contractor agree the rates or prices, in 
presence of Employer, of varied work, rates or prices are 
said to be fi nal. However, practically, Only Engineer and 
Contractor cannot fi nalize the rates or price because of 
contractual provision that the Engineer has to get approval 
from Employer for those rates agreed with Contractor. 
The Employer may not grant approval to Engineer for 
those rates or prices as agreed between Engineer and 
Contractor. If Employer decrease the rates or prices than 
dispute may certainly arise.  This kind of arrangement in 
Contract is the main cause of dispute in the valuation of 
variation. Once dispute arises, it may follow the dispute 
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resolution process. Such type of dispute sometime 
causes severe disruption to project as Contractor may 
suspend/slowdown the work saying that suitable rates or 
prices for varied work are not provided to him.

In Chameliya Hydropower Project, variations such as 
quantity variation, new item of work were encountered 
during execution of work. Quantity variations had been 
evaluated at the rates contained in contract. Variation, 
for which rates or prices contained in the contract cannot 
be applied, new rates have been determined based on 
the contract. Sometimes, If Engineer and contractor do 
not agree on new rates, Engineer has fi xed the rates as 
per contract and inform to Contractor and Employer for 
determining on account payment to the Contractor. All 
the variations related to new items of work; none of them 
have been fi nalized. The Contractor has referred all the 
variations issues to DRB or Arbitration saying that the 
rates approved by Employer cannot be accepted.

Variation Exceeding 15 Percent

In FIDIC 1987, Condition of Contract, Clause 52.3 is 
provisioned for variation exceeding 15 percentages.It is 
stated that “On the issue of Taking –Over Certifi cate for 
the whole of the work, if it is found that: all varied work 
valuated under Clause 52.1 and 52. And all adjustment 
upon measurement of the estimated quantities set 
out in the Bill of Quantites excluding provisional sums, 
dayworks and adjustment of price made under clause 
70, there have been addition to or deduction from the 
Contract Price which taken together are in excess of 15 
percent of the “Effective Contract Price” (Contract price 
excluding provisional sum and allowance of daywork), 
after due consultation by the Engineer with  Contractor 
and Employer, there shall be added or deducted from 
contract price such further sum as may be agreed 
between the Contractor and Engineer, failing agreement 
determined by Engineer having regard to Contractor’s 
site and general overhead cost of the contract”. It means 
that for variation exceeding 15 %, Engineer has to add to 
or deduct from contract price an overhead of contractor 
by certain amount. The understanding of clause is for 
variation exceeding 15%, the overhead of the contractor 
is not like overhead for quantity below 15%. The overhead 
shall be decided between Engineer and Contractor not 
from contract. The Clause is totally silent how and how 
much extent that amount has to be added to or deducted 
from contract price. It is another cause of dispute as 
Contractor may re-rate the varied work and Engineer and 
Employer may not agree on that.

In FIDIC Conditions of Contract, there is no special Clause 
regarding variations exceeding. The Parties shall agree 
on variation exceedings issue among them. Excess of 15 
percent of the "Effective Contract Price” in Sub-Clause 
52.3 of FIDIC General Conditions of Contract is regarding 
not paying general expenditure to the Contractor for the 
variations exceeding above 15 per cent as included in 
approved BOQ. Thus when variations exceed 15 per 
cent, taking into account Site and general overhead 
costs, the Contractor shall be paid according to the 
determined sum. Otherwise the Contractor shall not make 
any request.  FIDIC Conditions of Contract are available, 
regardless rate, for the approval of variations exceeding 
by Contracting Authorities. However,In FIDIC Edition 
1999, the provision of variations exceeding is very clear in 
clause 12.3. In FIDIC 1987, if variations exceeding as per 
clause 12.3, it is stated that new rates shall be provisioned 
how new rates are determined it is also not so clear.

Daywork

In FIDIC 1987, Engineer may, in his opinion it is necessary 
or desirable, issue an instruction that any varied work shall 
be executed on day work basis. Generally, therates for day 
work basis have been included in day work schedule in 
contract. The Contractor shall be paid for such varied work 
under the terms set out in the day work schedule included 
in the Contract and rates and prices affi xed there to.The 
Contractor shall submit all the necessary substantiation of 
his work detail to Engineer for certifi cation of day works. 
The valuation of variation on day work basis is rather 
simple than other method of valuation.

Dispute
A contract dispute occurs when any party in a contract 
has a disagreement regarding any of the contract terms 
or defi nitions. In contract law, a contract dispute is usually 
considered a breach of contract, meaning that a party 
failed to perform a duty or promise that they agreed to 
in the contract. There are two different types of contract 
breaches: Material Breach and Minor Breach.

Material Breach: A material breach in a contract 
occurs when a party fails to perform a contractual duty 
and the breach is so crucial and deep that it makes the 
agreement or purpose of the contract irreparable. Usually 
this occurs when the heart of the contract is not satisfi ed 
because of the breach.  When a material breach occurs, 
the non-breaching party does not have to perform their 
end of the contract and can sue the breaching party in 
return for any damages caused by the breach.
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Minor Breach: A minor breach occurs when there is 
a breach of contract by a party, but the breach is very 
minor and does not disrupt the heart of the contract. When 
minor breach occurs, both parties must still carry out the 
remainder of the contract, but the non-breaching party 
may sue for damages.

In construction Contract, variation is one of the major 
sources of dispute between contractor and Employer. 
There are mainly three types of dispute in relation to 
variation: payment for variation, valuation of variation and 
quantity measurement for variation.

Valuation Of Variation

In FIDIC Contract, Engineer is authorized to evaluate 
variation and if all parties agree, then rates and prices 
become fi nal. In practice, Engineer and Contractor 
may agree on rates but Employer may not agree on 
these rates. After fi nalizing the rates, Engineer submits 
the consolidated variation report to Employer with his 
substantiations. Employer may agree on the rates and 
prices contained in contract, but for new rates, Employer 
sometimes intentionally alter the rates or prices citing 
several reasons. When Contractor get the rate lower than 
what he agrees with Engineer, it will trigger dispute to 
valuation of variation. If Employer alters the rates or prices 
other than as agree between Contractor and Engineer, it is 
also the breach of contract as Condition of Contract does 
not stated expressly the Employer also has to agree on 
rats or prices fi nalized between Engineer and Contractor 
despite the fact that Employer should be satisfi ed on rates 
or prices which have been fi nalized between the Engineer 
and Contractor. This kind of breach of contract may be 
minor breach or it may be material breach depending on 
extent of variation.

Payment For Variation

In FIDIC Condition of contract, Engineer is authorized to 
increase or decreased the amount over contract amount 
by certain amount as specifi ed in appendix to bid. If 
variation in that particular project is so large that the ceiling 
amount provided to Engineer cannot cover the varied 
amount, Employer sometimes may create dispute over 
provisional amount certifi ed by Engineer which may result 
nonpayment of variation. In this context, Contractor may 
lodge a claim against Employer for breach of contract.

Another issue of payment of variation is the used up of the 
approved contract amount due to varied amount payment. 
Sometimes, due to variation in large extent, Contract 
amount and revised contract amount may exhaust due to 

payment of variation. Employer may not have approved 
budget for payment to varied amount. However, contractor 
may not agree with employer citing the clause of contract 
for nonpayment, which ultimately caused dispute due 
to breach of contract. The breach of contract due to 
nonpayment of certifi ed amount to contractor, sometime 
affects the work severely to the extent to terminate or 
suspend the work.

Measurement Of Quantity

In FIDIC 1987 Red Book Contract it is expressly stated 
that “The quantities set out in the Bill of Quantities are 
the estimated quantities for the works and they are not 
to be taken as the actual and correct quantities of the 
works to be executed by the contractor in fulfi llment of 
his obligations under the Contract”. In Red Book Contract, 
quantities and rates are constant only for that estimated 
quantities if there shall be no variations. If there is variation 
in quantity or new items of work, none of these quantities 
and rates shall be taken fi xed. FIDIC Red Book Contract 
is re-measurement contract where contract quantities are 
only for purpose of determining the estimated cost. So, 
Variation in quantity is inevitable in Red Book Contract 
as Employer carries risk of contract amount increase. 
The Contractor execute the work, Engineer make re-
measurement for that work for quantity and determine 
the price of executed work. If quantity exceed by certain 
percentage, new rates shall have to be determined. There 
will be several disputes while making the measurement 
and payment to the contractor if variation of quantity 
occurred in contract. The fi nal amount is only determined 
when work is fi nalized, before that all the quantities, 
prices and amount are only for estimation. It is to be noted 
that all the interim payments paid to the contractor are 
only  provisional not fi nal, it can only be said fi nal after 
defect liability period of the work where Contractor has to 
submit fi nal statement and Engineer has to issue the fi nal 
certifi cates as per contract.

Settlement Of Dispute
There are basically two type of dispute resolution method 
in commercial contract; Legal dispute resolution and 
extrajudicial dispute resolution. Legal dispute resolution, 
also refers court system Judiciary body, involves the 
courts and tribunal which is also called litigation (district 
court, appellate court, Supreme Court). On the other hand, 
extrajudicial dispute resolution which is called alternative 
to court system or  ADR (Alternative Dispute Resolution)
Method which involves, not limited to, prevention, 
negotiation, mediation, conciliation, neutral evaluation and  
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arbitration. Arbitration is usually used for the fi nal resolution 
of commercial dispute in the construction contract. However, 
In Nepal large commercial disputes in large Engineering 
Projects have only been settled by litigation. 

If dispute is not settled between the parties amicably, 
either party is free to choose legal dispute resolution or 
Alternative dispute resolution methods.It is worldwide 
practice that Commercial disputes are being settled 
through ADR (especially arbitration) rather through court 
because of lengthy court procedures and piling of a number 
of cases in the court. Nepal has made fi rst arbitration act, 
2038 and now it is replaced by Arbitration Act 2055. The 
arbitration can be commenced during execution of work 
or after completion of work. The award of arbitration is 
binding according to the disputing parties’ agreement and 
the law of arbitration. The parties have to obey the award 
as a verdict of court of low. Generally awards of arbitration 
are not voidable and even the court cannot make them 
void. In case of any challenge in the court against awards, 
any dissatisfi ed party may apply to appeal court (to make 
the award void) within 35 days from the date of award or 
day of the notice of award is received. 

Recommendation
Variations in construction projects are inevitable due 
to condition of contract and complex nature of work. 

We need to choose or make the standard condition 
of contract which has easy tools to deal with variation. 
When variation occurs, its evaluation has to be done with  
substantiation and agreeable to parties which result less 
disputes. Variations are not corruption. It is the outcome 
of the condition of contract and complex nature of work 
where exact quantities and prices cannot be determined 
during tendering stage. The Engineer has to play a role 
as independently as practicable to evaluate the variations 
and Contractor also has to be responsible to submit his 
substantiation with his quotation. All parties should be 
responsible in their position while dealing with variation 
so that less dispute arise and  result in timely completion 
of project even after large variations. If dispute occurs 
between the parties, contractual procedures have to be 
followed to solve it without disrupting the works.
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Introduction
Hydroelectric Projects consist of various hydraulic 
structures from Headworks to tailrace outlet. Every 
structure of hydroelectric projects are equally important 
and have their unique requirement and function. The 
river diversion structure is constructed to facilitate the 
construction of dam, spillway and intake. Generally, river 
diversion structures have no role after completion of 
the project. But, river diversion structure greatly affects 
construction duration of hydroelectric projects. 

River Diversion
River diversion structure is the temporary structure 
constructed for diverting the river fl ow to facilitate the 
construction of Dam and associated structures. Generally, 
underground diversion tunnel is constructed for river 
diversion. The main purpose of the diversion structure is 
to divert the river water to ease construction of structures 
which fall in the watr-way.

River diversion can be carried  via Diversion tunnel, 
Diversion canal, Diversion conduit etc. depending on the 
site conditions. The main components of river diversion 
are Diversion tunnel or canal, upstream cofferdam and 
downstream cofferdam. Cofferdams are required to divert 
the fl ow towards the diversion tunnel or channel. 

Cofferdams
Cofferdams are generally temporary structures used to 
divert water from an area where permanent structures 
needs to be constructed. Generally upstream and 
downstream cofferdams are provided to divert the fl ows at 
the inlet and outlet of the diversion tunnel/channel. 

Cofferdams are constructed from earthfi ll material, rock fi ll 
materials, concrete backfi ll or sometimes from sheet piles 
or bore piles depending on the site condition.

A cofferdam involves the interaction of the structure, soil 
and water. The loads imposed include the hydrostatic 
forces of water, as well as the dynamic forces due to 
current and waves. The loads imposed on the cofferdam 
structure by construction equipment and operations must 
be considered, both during installation of the cofferdam and 
during construction of the structure itself. Removal of the 
cofferdam shall be carried after the completion of the main 
dam intake and spillway. Cofferdam is subject to scouring, 
therefore the bed of the cofferdam must rest on rock or its 
bed needs to be grouted to protect from scouring and to 
stop seepage of water.

Cofferdams facilitate the construction of main dams which 
are generally constructed during the dry season. Generally, 
it facilitates the construction of main dams from November 

Surya Nath Bhurtel
Deputy Manager, Middle Bhotekoshi, NEA

River Diversion Scheme of 
Hydroelectric Projects   
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to June when the discharge of the river is minimal. During 
the rainy season, the cofferdam can be overtopped and 
hence the construction works needs to be halted. But after 
gaining the height of dams beyond the high fl ood level, the 
construction of dam and spillway can be continued during 
the rainy season also.  As cofferdams are temporary 
structures, they are designed only for high fl oods having 
return period of 20 years. 

Advantages of Cofferdam 
Construction works performed in water ways has always 
been more diffi cult and costly than performing the same 
work elseware. The work performing water leads to 
much more diffi culties and the cost of construction will be 
increased drastically. The main function of cofferdam is 
to make the construction site which lies in the water-way, 
temporarily water-free during construction period. 

Cofferdam is constructed from earth fi ll, rock, concrete, 
timber or by sheet piles depending on the site condition. 
Selection of type of Cofferdam depends on available 
head of water, available construction material at site and 
possibility of overtopping by fl ood. For low head water, 
earth fi ll cofferdams can be used. If there is possibility of 
overtopping by fl ood, rock or concrete fi ll cofferdam can 
be used.

First stage of Cofferdam construction consists of 
construction of one bank of the dam structure during 
lean season fl ow and remaining part of the dam will be 
completed after the second stage of cofferdam on the next 
lean season fl ow of the year. 

Capacity of Diversion Works
The capacity of river diversion scheme depends on 
the design fl ood. Larger the design fl ood, the size of 
the diversion scheme/structure will also be increased. 
Besides, if we choose less fl ood return period, the low 
height cofferdam may be subjected to overtopping. But, 
the design fl ood or the return period of fl ood corresponding 
to the minimum combined cost needs to be selected to 
design its optimum capacity. The selection of discharge 
capacity depends on the risk that cofferdam will face. As 
river diversion is temporary structure constructed during 
construction stage only, design fl ows of 20 years return 
period shall be taken for its design.

River Closure 
River closure is considered as a very important milestone 
in hydroelectric project. River closure event is celebrated 
like a festival during the construction stage. For the river 
closure, it is necessary to stockpile all the needed materials 

Jet grouting at the Cofferdam of Madhya Bhotekoshi HEP
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on the stream bank. The height cofferdam needs to be 
raised to the required height. The dumping of material is 
carried on both banks rapidly by successive advances. 
The materials shall consists of big boulders, rocks and 
suffi cient fi ne material shall  create imperviousness. The 
remaining middle part of the river is closed rapidly by 
deploying more equipment at the same time, and then the 
river fl ow is diverted to the diversion tunnel/channel.

Plan of Diversion tunnel and Headworks, Middle Marsyangdi HEP(MMHEP)

River diversion of Middle Bhotekoshi HEP before and after diversion

Some Examples of River 
Diversions in Nepal
River Diversion scheme was constructed in Middle 
Marsyangdi Hydroelectric Project (MMHEP) and Middle 
Bhotekoshi Hydroelectric Project (MBKHEP). The Middle 
Marsyangdi Hydroelectric Project consists of diversion 
tunnel of length of 375 m with concrete/shotcrete lined 
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with face area of 63.6 sq. m. The upstream dam consists 
of Mass concrete dam with a crest elevation of 605 m and 
downstream cofferdam was constructed from earth rockfi ll 
dam. The design capacity of diversion fl ood is 560 cubic 
meter/sec., 135% of 20 years return period dry season 
fl ood. The diversion tunnel is useless after the completion 
of the project in 2008. It was concrete plugged in the 
center. But, now, bulk amount of sand has deposited 
just upstream of the inlet of diversion tunnel. There is a 
possibility of sand fl ushing occasionally from the diversion 
tunnel if the concrete plug is dismantled and stop-logsare 
installed in the inlet of Diversion tunnel. 

The diversion tunnel of the Madhya Bhotekoshi HEP was 
complete and the river was diverted  in  on November 
2017.

Cross-section and Longitudinal section of Diversion tunnel, MMHEP

Conclusion 
River diversion is very important in construction of 
hydroelectric projects as it is related with the construction 
duration of the projects. 

Another good aspect of river diversion is that it can be 
constructed in the early stage of the project. In some 
projects, construction of diversion tunnel is started at the 
initial stage and bidding for the main construction works of 
the project is started in the next phase. The river diversion 
helps to minimize the construction duration by reducing 
the construction time for the dam and spillway. Ultimately, 
river diversion plays vital role in the early completion of 
the project.  
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Diversion tunnel stop-log placing for reservoir impounding of MMHEP (Photo source: FJV)
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Smart Meter 
Infrastructure

Smart meter is an electronic meter that reads and 
records consumption of electric energy by Consumer 
and other information and communicates frequently 

with Automatic Metering Infrastructure (AMI) System 
Software for monitoring and billing via various means 
of communication technology. Smart meters typically 
record consumed energy in different time interval as per 
requirement like 10 minutes, 30 minutes, 60 minutes   or 
more frequently and report at least daily.

Like its’ name, it has various smart functions for accurate 
and timely meter reading, monitor and control approved 
load of the consumer, balance amount of consumer if it 
is used in pre-paid mode, any fraud or electricity theft 
attempts and many more functions, including most or all 
of the following:

 Time-based Tariff Rate for Electricity Consumption

 Consumption data for consumer and NEA in real time 
mode for Monitoring

 Net Metering Facility to enable consumer to export 
surplus energy to NEA in day time via Solar PV or 
alternative source of electricity energy

 Loss of Power (and restoration) Notifi cation

 Remote turn-on / turn-off operations of Meters

 Load limiting by inbuilt relay unit for excess consumption 

then approved load or negative balance amount or due 
to tampering on meter etc.,

 Energy Prepayment if meter is used in Pre-payment 
mode

 Power quality monitoring

 Tamper and energy theft detection

 Communications with other intelligent devices in the 
home

 Consumer can monitor electricity consumption and pay 
consumption bill amount via Online Payment Systems 
as available

And a smart meter is a green meter because it enables the 
demand response that can lead to emissions and carbon 
reductions. It facilitates greater energy effi ciency since 
information feedback alone has been shown to cause 
consumers to reduce usage.

Smart Meter Communications 
Infrastructure
Smart meters communicate and send information to 
Automatic Metering Infrastructure (AMI) System Software via 
various means of communication technology for continuous 
interaction and exchange of information between the NEA, 
the consumer and the controllable electrical load. It must 
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employ open bi-directional communication standards, yet 
be highly secure with encryption methodology. There are 
various communication architectures available to establish 
secure and robust communication between Smart Meter 
and AMI System. Some of the common communication 
architectures available and being used by Utilities are as 
below:

 Power Line Carrier (PLC)

 Copper or Optical Fiber

 Radio Frequency, either centralized or a distributed 
mesh

 Wi-Fi

 Zig Bee DNP Modbus 

 GPRS/3G/4G

Nepal Electricity Authority (NEA) is using 3G Data Service 
from Nepal Telecom to connect around    10000 Time of Day 
(TOD) Meters and AMI System. The pilot implementation 
and testing work has been completed.

NEA is using two different type of communication system 
for Smart Meters. One is GPRS/3G communication data 
service for existing Commercial & Industrial (C&I) TOD 
Meters and Three Phase Whole Current Smart Meters. 
Smart Meters with GPRS/3G communication technology 
uses existing Telecom communication infrastructure to 
send and receive data to AMI System Server via TCP/IP 
protocol. NEA does not need to build and maintain its’ 
own communication infrastructure in this type of Smart 
Metering System.

Another type of communication media is RF (Radio 
Frequency) based technology which is being used in a pilot 
project for Smart Meters inside Kathmandu Valley soon. 
The Radio frequency band being used for smart meter 
is 394-399 MHZ Spectrum. The RF (Radio Frequency) 
based technology needs Data Concentrator Unit (DCU), 
Routers, Repeaters to form RF Mesh Network with Smart 
Meters to send and receive data and information to AMI 
System. NEA needs to build and maintain its’ own RF 
Mesh Communication Network Infrastructure in this type 
of Smart Metering System.

Automatic Metering 
Infrastructure (AMI) System
Automatic Metering Infrastructure (AMI) System Server 
installed at NEA Data Center contains web-based and 
secure Automatic Metering Infrastructure Software. The 
AMI Software has two different modules like, Meter Data 

Acquisition (MDA) or Head End System (HES) and Meter 
Data Management System (MDMS). MDA Server Software 
generally handles communication with Smart Meters to 
send and receive data from Smart meters. MDA Server 
also sends SMS and Email alert notifi cation to concerned 
offi cials of NEA if there is any tamper or fraud attempt 
done with Smart meter. MDMS Server Software store and 
analyze the data being received from Smart Meters via 
MDA and generate various intelligent reports including 
Instantaneous Data, Load wise Consumption Data, Billing 
data and Tamper Data etc., The AMI Software Server is 
the core part of the Smart Metering System with various 
independent modules as required by NEA. The AMI 
System can provide web portal access to Consumer so 
that Consumer can also check their energy consumption 
details, billing details and other information whenever 
they need. There may be facility of Mobile Application 
for consumer services like monitoring, control, billing and 
payment collection via various payment services.

Instantaneous Report
This report is used to view the instantaneous parameters 
data of meters in real time mode. Smart Modem connected 
with meter will collect instantaneous data once in every 
fi fteen minutes (which is fully confi gurable). Confi guration 
is such that modem reads instantaneous data in every 15 
minute and prepares billing data, load survey and events 
data which is called raw data of meter once in a day. 
During day change or after midnight 00:00 hours, it makes 
compressed fi les of both instantaneous and complete raw 
fi le and transfers into Meter Data Management (MDM) 
server. There is intelligent way of communication between 
meter and AMI Server to download meter data. If data 
download fails due to any reason, then modem will re-try 
and send only left over data to minimize the 3G/GPRS 
data service/communication charges. 

FOTA (Firmware Over the Air)
NEA may need to read and change setting, confi gurations, 
time of day slot etc., of meters remotely via AMI Server. 
Any new fi rmware of meter can be upgraded remotely via 
AMI Server over the air. To update fi rmware, new fi rmware 
is to be copied / saved in the specifi c path in the AMI server. 
When AMI Server send fi rmware update command to the 
meter, it acknowledge or contact with the server path 
(path where fi rmware is saved) and enable transferring 
and updating new fi rmware over the air. After successful 
update of new fi rmware, meter checks all parameters to 
ensure new fi rmware works well and then it erases the 
existing fi rmware available in memory of meter. 



jif{ @(  cª\s !  ebf} @)&%42

Meter Data 
Management System (Mdms)
 Meter Data Management System (MDMS) is a 

comprehensive web based software with rich features 
and reporting tools that helps electrical power 
distribution NEA / operators in monitoring & control, 
taking corrective actions, improving the overall energy 
distribution and billing and revenue system of the 
NEA.

 This system is basically a decision-support system 
for distribution operations, asset management and 
planning actions. It pinpoints poorly performing 
areas in the sub-transmission /distribution network, 
based upon the technical parameters, such as area 
wise distribution losses, theft, outages, overloaded 
circuits/equipment, voltage imbalance, reliability 
indices, power quality, consumption history and 
pattern of consumers etc.

 The system has capability to help in decision-making 
on network monitoring and upgrade actions by 
leveraging of historical meter data to calculate area 
wise load growth, equipment wise, downtime/outage 
statistics. It enables health and performance-
monitoring and management of important system 
assets (feeders/transformers) and enables quicker 

event driven detection of HV/DTR outages thereby 
improving reliability indices and customer satisfaction 
and  customer performance and usage pattern for 
long term and short term planning.

 This system remotely acquires meter data from the NEA 
system and selected consumer meters automatically, 
avoiding any human intervention, monitor important 
distribution parameters, use meter data for accurate 
billing purposes and generate exceptions and MIS 
reports for proper planning, monitoring, decisions and 
taking corrective actions on the business activities by 
the management.

It provides continuous online monitoring and logging 
of the following parameters in respect of all incoming 
and outgoing feeders, Distribution Transformers and 
consumers on real time basis : -

It is a database with analytical tools that enable interaction 
with other information systems. 

 Consumer Information System (CIS), billing systems, 
and the NEA web site

 Demand Side Management System (DSMS)

 Enterprise Resource Planning (ERP) power quality 
management and load forecasting systems
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 Mobile Workforce Management (MWM)

 Geographic Information System (GIS)

 Distribution Transformer Management System 
(DTMS)

One of the primary functions of MDMS system is to perform 
validation, editing and estimation (VEE) on the AMI data 
to ensure that despite disruptions in the communications 
network or at customer premises, the data fl owing to the 
systems described above is complete and accurate. The 
system verifi es and validates the meter related data of 
Consumer. If data is not validated, it alert the supervisor 
and shows possible correct and estimated correct data.

The MDMS system prepares fi nal billing data and send 
to Billing System for Payment Collection. The MDMS 
system will give complete electrical hierarchy with energy 
audit report of the distribution system of whole NEA or 
any particular Branch/Distribution Center to monitor total 
energy fl ow and consumed by consumers which helps 
to detect areas/locations where high energy losses are 
happening.

AMI data will support the following areas:

 System operating information

 Asset “health” information

 Operations to optimize asset utilization

 T&D planning

 Condition-based maintenance

 Engineering design and construction

 Consumer service

 Work and resource management

 Modeling and simulation

At the consumer level, smart meters communicate 
consumption data to both the user and the NEA. 
Smart meters can provide more information to make 
consumers more aware of their energy usage. Going 
further, electricity pricing information supplied by the NEA 
enables load control devices like smart thermostats to 
modulate electricity demand, based on pre-established 
consumer price preferences. More advanced customers 
deploy distributed Energy Resources (DER) based on 
these economic signals. The consumer portals process 
the AMI data in ways that enable more intelligent energy 
consumption decisions, even providing interactive services 
like prepayment. 
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Online Payment of 
NEA Electricity Bill

Nepal Electricity Authority (NEA) is a government 
organization of Nepal. Broadly it deals with 
Generation, Transmission and Distribution of 

electricity. NEA has always been striving towards enhancing 
the revenue collection of NEA since its establishment in 
2042 B.S. It started its revenue collection through manual 
billing System for a long time. As the introduction of 
computers, NEA also started to use computers to digitize 
the data of revenue collection. PSICOBS was introduced 
as the fi rst billing system in 2059 B.S. which used DBASE 
system to store data. Due to the digitized data, there was 
an ease in billing and reporting of electricity bills of NEA 
consumers. In the last decade computer system developed 
signifi cantly. NEA also upgraded its billing system to client 
server mechanism with windows and Linux operating 
system for its better performance, reliability, redundancy, 
high availability and security.

NEA billing system is not fully automated but it is 
proceeding for automation in its billing and payment 
system. Conventional billing system transformed to 
digitize system with time; it drastically reduced the need 
of human resource involvement and the concerned budget 
on paperwork. It also made reporting system and tracking 
mechanism easier for customer records. Customers also 
benefi ted by computerized bills, receipts and prompt 
response from the Billing mechanism.

In the process of data digitization, about 96% of consumer 

data has been successfully digitized whereas about 4% 
are in process, hopefully we will achieve it soon. We have 
digitized 146 collection centers among 168 and rest 22 
Collection centers are in remote area.

Focusing on the service of our valuable consumers we 
have implemented Any Branch Payment System (ABPS) 
in Kathmandu valley for 16 collection centers so that 
consumers can pay their bills from any branch according 
to their convenience.

Technology is changing, human needs are speeding up and 
automation has become the most essential part of human 
life. So we started online electricity bill payment system 
since Bhadra 2074 in NEA bill pay through Venders. NEA 
has made an agreement with 8 vendors (CFS Finance, City 
express, E-sewa, HBL Mahalaxmi Dev Bank, NIBL Pay 
Point and Prabhu bank Ltd.) for online collection which are 
appreciably collecting the electricity bills daily. Customers 
can pay their bills using e-banking, mobiles apps, KIOSK 
machine and their Community based collection offi ces. As 
per NEA Board’s Decision one consumer can pay only up 
to the bill amount of NRS 1, 00,000 per month as a system 
constraint. 

Customers can see their payment details through our 
website www.nea.org.np/chkbill fi lling the spaces by their 
related branch name, SCNO (Consumer number)  and 
Customer ID. 
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This is the real data of Merchant wise Online Collection 
scenario on pi-chart. Vendors name according to higher 
collection percentage are  E-sewa, Prabhu Bank, Paypoint, 
CFS Remit, NIBL, City Express ,Mahalaxmi Development 
Bank  and HBL respectively.

Customers need to create an account in E-sewa and 
login. Then go to electricity and water and select counter 
name (Branch Name), type scno (Consumer number) and 
customer ID and click on proceed.

Total payable amount with rebate/penalty is shown. 
Consumer can pay the bill clicking “Confi rm” button or 
can pay in advance clicking on “Make advance payment”. 
Payment will be done if balance exists in e-sewa account. 
Otherwise customer can deposit cash amount in e-sewa 
or transfer from their related banks e-banking service. 
Then e-sewa provides concerned receipt for payment 
in .pdf  format.

Customers can check their payment details through our 
website www.nea.org.np/chkbill . They can choose the 
concerned branch offi ce name , put customer number and 
ID with required date and click on generate.

Customers can see the details of their monthly payment 
status with date.

Online Payment through Global Bank  mobile App

Customers using NTC Mobile App also can pay electricity bill 
through NEA payment. Customers need to choose branch 
name, put customer number and ID and click submit.

Customers using Global Bank Mobile App also can pay 
electricity bill through payment. Customers need to 
choose branch name, put customer number and ID and 
click submit.



jif{ @(  cª\s !  ebf} @)&%46

Prakash Gaudel
Deputy Manager,  Environment and Social Studies Department, NEA

Cross-Border Electricity 
Trade Opportunities and 
Challenges for Nepal

1. Background
Nepal, one of the South Asian nations, is surrounded by 
two most populous nations, China in the North and India 
in the remaining directions. With expanding economies, 
there is a growing demand for electricity in South Asia 
as well as in China. To meet this energy demand, the 
electricity is currently being produced from different 
sources in the region. This is mainly guided by naturally 
available resources. For instance, India and China are rich 
in fossil fuels, mainly coal; whereas Nepal is not rich is 
fossil fuel but has abundant water resources. Therefore, 
the electricity production in India and China are dominated 

by thermal power plants (Table 1) which depend on supply 
of fossil fuels and that of Nepal is hydro-dominated. The 
table below depicts the current electricity generation by 
source types in Nepal and Nepal's immediate neighboring 
nations. 

With rising population and speeding economies, there is a 
need of more reliable and sustained supply of electricity. 
Nepal, as locked between the two giant nations, has the 
opportunities for cross-border electricity trade and the 
potentiality to change Nepal from land locked to electricity 
linked nation.  This paper fi rst discusses the existing 
cross-border trade of electricity and then analyze the 

Abstract
Nepal, with abundant hydropower potential and situated in a geopolitically important place, has the opportunity for cross-
border electricity trade. The paper argues that for Nepal, the trade of electricity with neighboring countries of India and 
China is of both strategic and fi nancial importance. This is because, even if Nepal develops all the potential hydroelectricity 
and export to neighbors, the contribution of such export will also be insignifi cant to them where the installed capacity 
have already crossed hundreds of thousands megawatts. In such backdrops, the paper attempts to explore the major 
opportunities and challenges of cross-border trade of electricity for Nepal. The paper delves into Nepal’s existing plans , 
policies and regarding which, the paper urges for serious consideration in formulating or implementing them. Presenting 
the current status of bilateral and multilateral agreements and institutional arrangements, the paper reinforces the fact 
that cross-border electricity trade is not an easy task. Nevertheless, with prioritization of fulfi lling internal demands, it 
is high time for Nepal to address the existing challenges and grab the opportunities offered by cross-border electricity 
trade. For this, the paper entails for the development of national strategy in lieu of considering electricity as trade 
commodity only.

Key Words: hydropower, cross-border, transmission lines, electricity trade, regional cooperation.
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applicable national plans and policies. The cross-border 
agreements and institutional mechanisms for such trade 
are then discussed. With such backdrop, the paper then 
presents the opportunities and challenges of cross-border 
electricity trade for Nepal. 

2. Nepal’s Cross-Border 
Electricity Trade
Globally the cross-border electricity trade is gaining 
momentum. The governments and international 
organization are prioritizing such trade because of lowering 
costs, diversifi cation of supply and tapping into low 
carbon or renewable energy sources (UN-ESCAP,2018). 
However, trade of electricity requires strong cross-
border interconnections of transmission lines and mutual 
cooperation among the nations. 

At present, Nepal has interconnecting transmission lines 
with India only and there is no any trade of electricity with 
China. The cross-border electricity trade between Nepal 
and India is predominantly characterized by the import of 
electricity needs of isolated areas of both sides of border. 
All together over 20 cross-border bilateral power exchange 
facilities are operational at 11kV, 33kV and 132kV. The 
total electricity fl ow from cross-border transmission lines 
of capacity 33kV to 400kV is about 488MW (MoEWRI, 
2018). Though Dhalekbar–Muzaffarpurcross-border 
transmission line is of 400kV capacity, it was being 
charged at 132kV since its operation in 2016 and recently 
upgraded to 220kV in July, 2018. These existing lines are 
currently being used mainly for importing electricity from 
India. Further, 11kV cross-border lines connects Jaljibe 

Table 1: Current Electricity Generation

S.No. Energy Type Source Type
Installed Capacity (MW)

Nepal1

(June 30, 2018)
India2

(May 31, 2018)
China3

(2017)
1 Hydropower 1,006.78 49,889.23 341,190

2 Thermal
Diesel 53.41 837.63

1,106,040Coal 196,957.50
Gas 24,897.46

3 Nuclear - 6,780.00 35,820

4 Renewals
Solar 0.68 21,651.48 130,250
Wind - 34,046.00 163,670

Geothermal - -

5 Others Biomass/Cogeneration 8,700.80
Waste to energy 138.30

Total 1060.87 343,898.40 1,777,030
 1 For detail, http://www.doed.gov.np/operating_projects_hydro.php
 2 Ministry of Power, Government of India
 3 https://chinaenergyportal.org/en/2017-electricity-other-energy-statistics-update-of-june-2018/

with Dharchula, Baitadi with Pithoragarh and Pipli with 
Dharchula.With existing cross-border transmission lines, 
trade of electricity with India has been mainly dominated 
by imports which is in increasing trend. The imports 
have increased by more than threefolds in a period of 
just 8 years. There is nominal volume of electricity being 
exported to India and the trend is decreasing (Table 2). 

Table 2: Cross-border 
Electricity Trade with India

S.No. Fiscal Year Import (GWh) Export (GWh)
1 2016/17 2175.04 2.69
2 2015/16 1777.68 3.15
3 2014/15 1369.89 3.17
4 2013/14 1070.47 3.40
5 2012/13 790.14 3.60
6 2011/12 746.07 4.12
7 2010/11 694.05 31.10
8 2009/10 638.68 75.07

Source: NEA (Annual Reports)

The maximum energy imported as per the Kosi and 
Mahakali Agreements total about 30MW (10MW from 
Kosi and a maximum of 20MW from Tanakpur for 70 
million units). Ironically, the dry season imports is only 
about 17.5MW for these river treaties (MoEn, 2009). 
The remaining major share of import is from the power 
exchange agreements and commercial arrangements 
with power trading companies. Before entering into 
these agreements, it is worthwhile to fi rst look into Nepal’s 
plans and policies that dictate the cross-border electricity 
trade.
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3. Nepal’s Plan and Policy Regime 
The concept of regional trade of electricity is not new for 
Nepal, at least in plan and policy documents. Initially, the 
trade of electricity between Nepal and India were guided 
by the bilateral agreements of Kosi and Gandak done in 
the 1950s. Nepal has also refl ected the potentiality and 
possibility of cross-border hydroelectricity trade through 
its own plans and policies. The Hydropower Development 
Policy of 1992 has fi rst envisaged to export hydroelectricity 
produced in excess to the national demand. The following 
subsection deals with the existing national policies and 
plans of hydropower and transmission line development 
in relation to cross-border electricity trade.  

3.1 Hydropower Development Policy, 2001

In Nepal, hydroelectricity trade across the border is mainly 
guided by the Hydropower Development Policy of 2001. 
The policy envisages hydropower, from its objectives, to 
be developed as an exportable commodity. The policy has 
encouraged the export of electricity by considering the 
abundant hydropower generation capacity in the country. 
For such trade, the Policy has prescribed a strategy 
of bilateral or regional cooperation in the hydropower 
development sector. The Policy believes that the 
development of hydropower in Nepal will not only support 
the domestic economy but also the regional economy. 
Since the policy is focused on development, there is no 
mention of hydropower import. 

3.2 Water Resources Strategy, 2002

The Water Resources Strategy (WRS) of 2002 is the 
fi rst document of Nepal to acknowledge the principles of 
Integrated Water Resources management (IWRM). One of 
the specifi c objectives adopted by the WRS is 'to generate 
hydropower to satisfy national energy requirements and to 
allow for export of surplus energy'. As a long term purpose, 
in 25 years of time (by 2027), the WRS envisages the 
development of 22,000MW of hydroelectricity. As such 
large hydropower generation will meet the domestic 
energy demand, the Strategy aims at increasing revenues 
by exporting surplus energy of as much as 15,000MW to 
India and other neighboring countries.  

3.3 Ten-year Hydroelectricity Development 
Plan, 2009

A taskforce for formulating the ‘10 year Hydroelectricity 
Development Plan’ was formed by the Government of 
Nepal (GoN) on December 3, 2008. The taskforce came 
up with the fi nal report in August, 2009 prescribing the 

generation of 10,000MW in ten years. This 10-year plan 
envisages the development of storage and non-storage 
projects in the ratio of 60:40, so that Nepal can export 
3,000 to 5,000MW of electricity.

3.4 Twenty-year Hydroelectricity 
Development Plan, 2010

Without considering the essence and the fi ndings of the 
fi nal report of the task force for formulating 10 years plan 
of hydropower development, the GoN formulated another 
taskforce for formulation the ‘20 year Hydroelectricity 
Development Plan’ on August 26, 2009. The task force 
was primarily given the responsibility of preparing a plan 
of generation 25,000MW in two decades. The task force 
submitted the report in April, 2010 which envisages the 
generation of total of 37,628MW of electricity including 
multipurpose projects of Pancheshwar, Karnali Chisapani 
and Sapta Koshi by 2029. If these three multipurpose 
projects are not conceived, the total generation is projected 
to be 20,354MW for the same period of 20 years. Since 
the generated electricity cannot be fully consumed in 
Nepal, the task force recommends for export to India. The 
plan has also considered the potentiality of cross-border 
transmission lines as well as the SAARC regional power 
grid and has recommended for at least one cross-border 
line from each major basin of Nepal. 

3.5 National Energy Crisis Mitigation and 
Electricity Development Decade, 2016

A concept paper on mitigation of national energy crisis 
and electricity development decade was presented by 
the then Ministry of Energy in January, 2016. The plan 
is to import up to 930MW of electricity from India up to 
2 years in order to fulfi ll the domestic demand of Nepal.
In ten years of time (by 2026), generation of 10,000MW 
of electricity including 5,000MW from storage projects is 
anticipated. After fulfi lling the internal demand, the plan 
suggest for the export of excess hydro-electricity. For 
this, the plan has foreseen the study and execution of 
cross-border transmission lines of 400kV capacity which 
includes a number of projects like New Butwal-Gorakhpur, 
Duhabi-Purniya, Kohalpur-Lucknow, Lamki-Bareli, Attaria-
Bareli and Chilime Hub-Kerung.  

Analyzing these national level plans of hydropower 
development, one can clearly visualize that there 
is no consideration of the previous plans and their 
implementation. The focus has always been kept on 
formulating fancy plans, one after another, emphasizing 
only onsetting targets of thousands of megawatt of 
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hydropower production (Table 3). However, in the 
lack of ownership and enforcement of serious plans 
by the authorities, the hydropower sector of Nepal is 
underdeveloped. 

3.6 Transmission System Development 
Plan of Nepal, 2018

The Rastriya Prasaran Grid Company Limited (RPGCL), 
owned by GoN, has prepared Transmission System 
Development Plan in 2018. The plan has proposed the 
construction of 3,192km of 400kV capacity and 1,160km of 
220kV capacity transmission lines. The plan also includes 
the six Nepal-India cross-border connection points in the 
Terai Region and two Nepal-China cross-border connection 
points in the Himalayan Region. These cross-border lines 
which will be capable of transmitting a total of 15,900MW 
of electricity (Table 4) are much same as proposed by the 
Electricity Development Decade, 2016.

Table 4: Proposed 400kV 
Cross-border Transmission Lines

S.N.
Cross-border 

TL Project
Length, km

(up to border)
MW Flow

A. Nepal -India
1 Dodhara-Bareli 58 3,000
2 Attariya-Bareli 30 700
3 Phulbari-Lucknow 44 2,600
4 Butwal-Gorakhpur 30 2,500
5 Inaruwa –Purnera 50 1,800
6. Dhalkebar-Muzaffarpur 39 3,100

Sub-total 251 13,700
B. Nepal-China

1 Chilime-Kerung 14 1500
2 Upper Arun –Latse 23 700

Sub-total 37 2,200
Total (A+B) 288 15,900

Source: MoEWRI and RPGCL, 2018

The Transmission Plan was prepared as per the GoN 
latest targets of developing 15,000MW in 10 years and 
around 40,000MW by the year 2040. Prior to this, in 
2015, Nepal Electricity Authority (NEA) has prepared a 
'Transmission Master Plan of Nepal' from the year 2015 
to 2035. Similarly, Joint Technical Team (JTT) of Nepal 
and India has formulated an 'Integrated Master Plan for 
Evacuation of Power from Nepal to India' up to the year 
2035.However, the Plan of 2018 assumes that these prior 
plans were mainly targeted for electricity exports to India, 
and thus calls for updated master plan focusing more on 
internal consumption.

4. Cross-Border Agreements 
The cross-border agreements on electricity trade can 
mainly be categorized into two types. The fi rst includes 
the river project agreements which were primarily done 
for developing irrigation and fl ood control, and electricity 
has come out as a byproduct. The second one include 
power exchange/trade agreements which were done with 
the primary objective of exchange (or trade) of electricity. 
For Nepal, both types of agreements are predominantly 
bilateral and done with India only. 

4.1 Bilateral Agreements

4.1.1River Project Agreements

There are some rivers, originating from China and fl owing 
towards to Nepal. However, till date no agreement has 
been signed between Nepal and China for development 
of these rivers. On the other hand, Nepal has signed some 
bilateral agreement with India regarding the development 
of projects on transboundary rivers which fl ow from Nepal 
to India. Kosi Agreement, 1954 (amended 1966); Gandak 
Agreement, 1959 (amended 1964); and Mahakali Treaty, 
1996 are the existing major bilateral agreements between 
Nepal and India. These agreements do have some 

Table 3: Fluctuating Targets of Hydropower Generation in Nepal

S.No. Policy/Plan/Strategy Target RemarksPeriod Capacity (MW)
1. Water Resources Strategy, 2002 2002-2027 22,000 including 15,000MW for export

2. 10 year Hydroelectricity 
Development Plan, 2009 2009-2020 10,000 including export of 3,000MW to 

5,000MW

3. 20 year Hydroelectricity 
Development Plan, 2010 2010-2029 37,628

including 3 multipurpose project 
(Karnali ChisapaniPancheshwar&Sa

ptakoshi)

4. Electricity Development Decade, 
2016 2016- 2026 10,000 later upgraded to 17,000MW in 7 

years
Source: WECS, 2002; MoEn, 2009 and 2010
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provisions for cross-border electricity exchange/trade. 

As per Article 4 (ii) of the amended Kosi Agreement, Nepal 
is entitled to use up to 50% of the total hydroelectric power 
generated by any powerhouse situated within 10mile 
radius from the Koshi barrage on payment of certain tariff 
fi xed by mutual understanding. This 50% electricity was 
materialized only in October 31, 1971 when the fi rst two 
units of four turbines of Kataiya powerhouse, built in India 
on the irrigation canal drop, started generation (Pun, 2009) 
almost a decade after the completion of Koshi barrage in 
1962. Though this supply of electricity is of no signifi cance 
in comparison to the benefi ts to India in terms of irrigation 
and fl ood control, Upadhyay (2012) claims that the supply 
of electricity to Nepal is not a matter of agreement and 
negotiation but a matter of right- an entitlement. The 
Kataiya powerhouse was damaged by the Koshi fl ood of 
2008 and as a result Nepal has been deprived of getting 
the said share of electricity on the agreed tariff. 

Similarly, under the Gandak Agreement, a 15MW 
powerhouse was to be constructed by India in Nepalese 
territory using the canal drop Main Western Canal and a 
transmission line from the powerhouse in Nepal to Indian 
border. Though the powerhouse was commissioned in 
April 1979, the Gandak Agreement’s 60% load factor for 
the powerhouse to be handed over to Nepal [Article 8 (iii)], 
forced Nepal to buy Gandak electricity from 1979 to 1981 
(Pun, 2007). 

Under the Mahakali Treaty (Article 2), Nepal obtained a 
supply of 70 million kWh (units), as against the earlier 
agreed fi gure of 20 million kWh, of electricity on a 
continuous basis annually, free of cost from Tanakpur 
Hydropower Plant located in India. The increase in energy 
from 20 million kWh to 70 million kWh is based on the 
calculation of the increment of power due to pondage on 
2.9ha of land at elevation of 250m. Though not mentioned 
explicitly in the Treaty, the number that has been agreed 
was half of what increment the pondage contributes to the 
production of energy (Upadhyay, 2009).

4.1.2 Power Exchange Mechanisms

Though Kosi and Gandak agreements were done in 
1950s, the fi rst power exchange between Nepal and India 
materialized only in 1971 through the Kosi Power under the 
Kosi Agreement which was initially supplied to Biratnagar, 
Dharan and Rajbiraj (Pun, 2009). In due course of time, 

cross-border electricity exchange increased. By 1983, 
Nepal imported about 6MW of electricity from India for 
supply to border towns from 11 power exchange points 
and exported about 5MW from only Birgunj-Raxual point 
(Pun, 2009).

The tariff of such exchanged electricity across border is 
decided by Power Exchange Committee (PEC)4. Further, 
NEA concluded Power Sale Agreement on December 12, 
2011 with Power Trade Corporation of India for importing 
150MW power, mainly from Dhalkebar-Muzaffarpur 
400kV cross-border transmission line. This Agreement is 
yet to be operationalized. Apart from this, NEA has been 
purchasing electricity through NTPC VidyutVyapar Nigam 
Limited of India. 

4.1.3 Power Trade Agreements

As early in 1996, a Power Trade Agreement between 
Nepal and India was signed at secretary level. However, 
the agreement never came into implementation due tothe 
issue of parliamentary ratifi cation (Pun, 2009).Almost 
after about two decades, Nepal and India signed another 
agreement "Indo-Nepal Electric Power Trade, Cross 
Border Transmission and Grid Connectivity Agreement" 
in October 21, 2014. This agreement is perceived to open 
new doors from cross-border electricity trade. 

4.2 Multilateral Agreements

Even though the cross-border electricity trade of Nepal 
is dominated by bilateral arrangements as in the case of 
other South Asian nations, there are rooms for graduating 
from current bilateral arrangements to multilateral 
arrangements. For Nepal, the bilateral arrangements with 
China, the northern border is also strategically important. 

There were efforts, in the past, for realizing the regional 
power grid project involving Bangladesh, Bhutan, India 
and Nepal. However due to India's negation, the project 
could not march forward (Pun, 2009). But, recently in 
2017, with the visit of Prime Minister of Bangladesh to 
India, both the countries have agreed on conceiving of 
trilateral understanding between Bangladesh, Bhutan 
and India for the cooperation in the fi eld of hydroelectric 
power5. Though this is a good start, the detachment of 
Nepal from this cooperation is quite questionable. 

Beyond trilateral cooperation, at broader scale, the 
SAARC Energy Ring concept was fi rst announced in 2004. 

4.  The PEC was formed in April 18, 1991 and is responsible for fi nalizing and periodically updating the matters related to exchange of power, including the tariff for the exchange of power 
between Nepal and India. 

5. India-Bangladesh Joint Statement during the State Visit of Prime Minister of Bangladesh to India (April 8, 2017), Government of India, Ministry of External Affairs. Retrieved from: 
http://www.mea.gov.in
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Unfortunately, there has no substantial progress towards 
the regional interconnectedness and cooperation (UN-
ESCAP, 2018).Realizing the need and benefi ts of cross-
border electricity trade, SAARC Framework Agreement 
for Energy Cooperation (Electricity) was signed by the 
member countries of the 18th SAARC Summit held in 
Kathmandu in November 2014. However, things have not 
moved forward as expected. 

5. Opportunities
There are notable examples around the globe which 
depict the benefi ts of cross-border electricity trade. Such 
trade is accompanied by establishment of regional grid 
and powerful institutional arrangements. The Southern 
African Power Pool (SAPP) interconnecting 12 countries, 
provide an example of good practice in the regional 
energy cooperation (Rahman et al, 2011). Similarly, the 
other successful examples from the developing world 
includes West African Power Pool (WAPP) and Central 
American Power Market (Oseni and Pollitt, 2014). Similar 
opportunities for regional energy cooperation do exist 
in the South Asian regions. The opportunities for cross-
border electricity trade specifi c to Nepal are discussed 
below.

5.1 Seasonal Variation 

Steep topography and perennial rivers makes Nepal ideal 
for hydropower generation. However, Nepal's hydropower 
is characterized by seasonal fl uctuations; which are 
indeed the ramifi cation of the too little and too much water. 
The four months of June to September is characterized 
by the Monsoon which brings as much as 80% of the 
total precipitation in the country. Even in the pre-monsoon 
season, the high summer temperatures melts the snow 
and glaciers resulting in the increased discharge in the 
river. During this summer (pre-monsoon and monsoon) 
season, the hydropower generation of Nepal is maximum 
however the demand is not high. 

On the contrary, in the same season, the electricity 
production in India goes down. This is mainly due to 
the fact that the major share of electricity generation in 
India is from coal. In the wet season the processes of 
mining, processing and transportation of coal are affected 
resulting in required availability of amount and effi ciency 
of coal.  Moreover, in the summer season, the electricity 
demand surges in India. This is mainly attributed by 
the increased use of cooling appliances and increased 
groundwater pumping for irrigation. Therefore, there 
seems perfect match for cross-border electricity trade 

between Nepal and India as the energy peak demand in 
winter and summer of Nepal and India are in contrast and 
can be used as complementary for exchange. This is the 
reason why Nepal proposed for the concept of ‘Energy 
Banking’ with India. 

5.2 Cleaner and Climate Friendly 
Hydropower 

Nepal's hydropower (untapped potential and current 
generation), is regarded as much cleaner sources of 
energy. On the opposite, both neighboring nations are 
heavily dependent on fossil fuels for thermal generation, 
the major greenhouse gas (GHG) emitters. Nevertheless, 
we should not deny the fact that both the nations are 
transforming themselves from the non-renewal sources 
towards renewals, as their international commitments. 
Furthermore, with the addition of hydro-based electricity 
imports, the fl exibility of the grid will increase to adjust 
the intermittent supply for other renewals like solar and 
wind. Even for thermal and nuclear which take longer time 
to start or shut down, the hydropower have comparative 
advantage of quicker adjustment to the changing load.

Moreover, cross-border electricity trade need to be 
looked from a new perspectives of fulfi lling Sustainable 
Development Goals as well as global climate commitments. 
Clean hydropower production from Nepal can offset at 
least some fossil fuel consumption and help reduce global 
emission of greenhouse gases. This is one of the major 
opportunities for cross-border hydro-electricity trade 
where both neighboring nations heavily depends on fossil 
fuel. 

5.3 Strategic Opportunity for Nepal

There is a greater scope for Nepal regarding cross-border 
electricity trade from strategic point of view. As depicted in 
Table 1, the neighboring countries have already crossed 
hundreds of thousands of megawatts of electricity 
generation and therefore the amount of electricity to be 
exported from Nepal is insignifi cant from the fi nancial 
perspectives. However, the geopolitical context and 
the security concerns of both neighbors provide ample 
strategic opportunities for Nepal to export its hydropower 
in the near future. 

It is the high time to integrate the individual national 
energy markets of China, Nepal and India including other 
countries of South Asia Region. As Nepal has already 
been interconnected with the Indian electricity market, the 
integration with northern market is anticipated to increase 
the reliability and security of the energy market. Opening 
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of new cross-border transmission lines towards China 
is expected to end the monopoly of the Indian market, 
transforming the current bilateral trades of electricity to 
trilateral. The assurance from multiple buyers will also 
help Nepal to develop more hydropower through domestic 
or foreign investments. 

6. Challenges
Despite having signifi cant potential of techno-economically 
feasible hydropower, Nepal is not yet successful in 
meeting its own demand. On the contrary, policy regime 
for hydropower development in Nepal assumes that 
electricity may be exported to India and beyond. Top 
priority needs to be given to internal consumption and on 
increasing the per capita electricity consumption. 

At the regional level, there had been talks on the energy 
cooperation in South Asia. The SAARC energy grid 
has also been included in the agendas of such talks for 
quite some time. However, no any generous progress 
has been made and the SAARC energy ring/grid still 
seems elusive (UN-ESCAP, 2018). Therefore, it is quite 
important to identify the challenges for such cooperation. 
For successful execution of cross-border electricity trade, 
there is the need to address the following challenges that 
prevails at the national and regional context. 

6.1 Lack of Determined 
Plans and Institutions

From 2002 since the formulation of WRS to the Electricity 
Development Decade of 2016, different targets for 
hydropower generation were spelled out (Table 3). There 
is lack of coordination or acknowledgement among these 
plans. 

In case of cross-border transmission lines, there are two 
major issues. The fi rst issue is about the interlinkages 
and coordination of the recent plan of 2018 prepared 
by RPGCL with the previous plans of NEA and JTT. The 
question here is whether or not the 2018 transmission 
plan replaces previous plans. The second issue is about 
the ownership and implementation. 

6.2 Regional Cooperation: 
Not an Easy Task

The cross-border trade with India may not be as easy as 
perceived or depicted by national plans and policies. The 
India's Guidelines on Cross-Border Trade of Electricity, 

2016is reported to have some contradictory clauses with 
the essence of SAARC Framework Agreement, 2014 and 
Indo-Nepal Power Trade Agreement, 2014(Pun, 2018).

The World Bank’s Ganges Strategic Basin Assessment 
Report (2014) has also highlighted that the potential for 
power trade among the basin countries is signifi cant and 
simple to negotiate.  However, as applied in the case of 
water resources, India is seemed to have its cross-border 
electricity cooperation to be fi xed at bilateral levels with 
Nepal. Khadka and Adhikari (2005) has identifi ed four 
major barriers to regional power market in the South 
Asian region, which includes policy barrier, technical 
barriers, institutional barriers and commercial or fi nancial 
barriers, whereas, Malla (2005) has identifi ed' post legacy 
of mistrust'among the south Asian countries as one of the 
major concerns for regional energy cooperation. 

6.3 Electricity Trade: Does not necessarily 
lead to Prosperity

For the desired economic growth of any country, the 
(hydro)-electricity should be used as an input for internal 
consumption rather than just for exporting as a raw 
material.  However, the national policy should not totally 
ignore the possibility of cross-border electricity trade 
where possible. 

There are examples around the world which portray that 
selling hydropower, mainly by hydro-rich but economically 
weak nations, would not necessarily lead to prosperity. 
The Paraguay's hydropower export is one of the typical 
example where Paraguay alone is the main electricity 
exporter in South America but is still the second poorest 
nation in the region (Pun, 2008; Thanju and Canese, 
2011). Similarly, Bhutan, a hydropower rich country like 
Nepal, exports major share of its hydroelectricity to India 
at nominal rates.6 However in dry season, Bhutan needs to 
import the power back from India at higher rates (SARI/EI, 
2016).

6.4 Storage Projects are not only 
Hydropower Projects

The cross-border hydroelectricity sale for Nepal is 
constantly and repeatedly being refl ected in national 
plans and policies. These plans mainly rely on developing  
storage hydroelectric projects so that generated 
hydropower can be exported for fi nancial returns. This 
concept is also equally strengthened by multilateral 

6.  Bhutan sells electricity as much cheaper price in the region. The electricity from the 336MW Chhukha HP is sold as the rate of Bhutanese Ngultrum (BTN) 2.25 per unit (revised from 
BTN 2 per unit from Jan. 2014); BTN 1.98 per unit (revised from BTN 1.75 per unit from Jan 2008) from 60MW Kurichhu HEP and BTN 1.98 per unit from 1020MW Tala HEP (SARI/EI, 
2016).
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agencies.The World Bank’s Ganges Strategic Basin 
Assessment Report has emphasized that storage projects 
in Nepal would provide hydropower as the greatest 
benefi ts and there is little to do with fl ood control and 
water regulation in the downstream. Pun (2013) strongly 
portrayed this report as Indo-centric and suggested Nepal 
not to rush just because of signifi cant power trade. But 
despite the multiple benefi ts of storage projects which 
surpass the benefi ts of electricity generation, the storage 
projects are being perceived as hydropower projects only. 
For example there is no consideration of downstream 
benefi ts from the proposed 1200MW Budhi Gandaki 
Storage Project. Decision makers of Nepal need to see 
Budhi Gandaki Project from multipurpose perspective 
which has potential to bring regional benefi ts (Upadhyay 
and Gaudel, 2014). 

6.5 Increasing Socio-Environmental 
Concerns

The hydropower is considered as a much cleaner source 
of electricity. However hydro-projects are facing increasing 
concerns from the society and environment.Waterdiversion 
for hydropower generation can make downstream stretch 
completely dry which has adverse impact on the aquatic 
and terrestrial ecosystem as well as livelihood of the 
people. This is particularly applicable for run-of- river 
projects. For larger projects, construction of dams in the 
Himalayan Region includes complex as well as costly 
structures characterized by multiple problems. Besides 
different socio-economic impacts including involuntary 
displacement and loss of fertile land and many others, 
the creation of huge reservoirs on the lap of Himalayas 
will also affect the microclimate of the region. Therefore, 

clear scrutiny of projects not only from the economic or 
cross-border trade perspectives but also from the social 
and environmental perspective has to be done.  However, 
the multiple national plans formulated one after another 
for the hydropower sale across the border seriously lack 
socio-environmental concerns. 

7. Conclusion and Way Forward
The share of  huge hydropower potential (about  83,000 
MW) of Nepal, is merely less than fi ve per cent of the 
current installed capacity of China and hardly one fourth 
of already installed capacity of India. So, the cross-border 
export of all feasible hydroelectricity from Nepal to these 
giants, will have hardly any nominal impact on their energy 
systems. By saying this, however, we cannot deny the fact 
that the energy trade of Nepal is of strategic importance. 
It is, therefore, necessary for the policy makers of Nepal 
to deal with this cross-border trade from strategic point 
of view and deal diplomatically with the neighboring 
nations.   

For this, Nepal needs to formulate its own national and 
economic strategy related to cross-border electricity trade.
Moreover, the environmental and social consequences of 
hydropower are on higher sides. Therefore,Nepal has to 
take care of optimum harnessing of rivers for hydropower 
production with prioritization of the domestic consumption. 
Realizing the need of trilateral and regional cooperation, 
Nepal should immediately attempt for executing cross-
border transmission lines with China as well as take 
initiatives in implementing the SAARC Framework 
Agreement and the Power Trade Agreement with India. 

References:
More than 20 references are used in this article .

 cfjZos ljjƒ0f elƒPsf] jLdf bfjL kmfƒfd

 sfof{non] tofƒ kfƒ]sf] b'w{6gf k|ltj]bg

 zj klƒIf0f k|ltj]bg

 b'3{6gfsf] k|xƒL k|ltj]bg

 d[To" btf{ k|df0fkq

 d[tssf] gfulƒstfsf] k|ltlnlk

 xsjfnf;Fusf] gftf k|df0fkq

b'3{6gfsf sfƒ0f 
sd{rfƒLsf] d[To" 
ePsf] cj‚yfdf 
jLdf bfjLsf nflu 
cfjZos sfuhft



jif{ @(  cª\s !  ebf} @)&%54

Er. Shammy Karna
Assistant Manager,  Power Trade Department, NEA

Prospects of Bagasse-
Based Cogeneration from 
Sugar Industries in Nepal

Introduction
Cogeneration is the simultaneous generation of electrical 
power and thermal energy through a single fuel called 
bagasse. Bagasse cogeneration describes the use of 
fi brous sugarcane waste, bagasse, to cogenerate heat 
and electricity at high effi ciency in sugar mills. Meeting 
electricity demand in sustainable manner is one of the 
major challenges that Nepal is facing. At present electricity 
generation in Nepal is mainly through hydropower. The time 
has come that the country must search now for  alternative 
sources for electricity generation like renewable and 
non-conventional sources such as solar, wind or hybrid 
technologies. Country has launched a programme to 
enhance proportion of renewable energy in the electricity 
mix to address the present energy crisis situation.

A baseline survey of energy intensive industries undertaken 
in 2012 identifi ed a potential of generating electricity of 
around 25 MW through cogeneration from sugar industries. 
Through additional measures in the sugar industries, the 
capacity could be increased to 93 MW which is equivalent to 
about one fi fth of the current hydropower generation during 
the dry season. Out of the total potential, more than 50% of 
the capacity could be connected to the national grid. This 
would provide a sigh of relief during the dry season, when 
energy management becomes a challenging task from the 
system operation point of view. Further, the industries have 

been depending on fossil fuel as an alternative source for 
electricity. Hence, cogeneration would support not only 
in operating the industries smoothly but also in reducing 
adverse environmental impact caused by burning of fossil 
fuel and decrease dependency on import of fossil fuel.

Harnessing electricity through cogeneration stands as 
a promising new source in the electricity mix of Nepal.
Bagasse is the by-product of the cane crushing in the sugar 
mills.The bagasse percentage varies from 23% to 37% of 
the total weight of sugarcane. It is a fi brous material and 
contains moisture in large amount, approximately 48-50 %. 
Its moisture content can be reduced by better de-watering, 
improved processing or by simply leaving the bagasse 
to dry. The calorifi c value of bagasse depends upon the 
moisture content and the amount of sucrose present in the 
bagasse.

Bagasse Cogeneration System
Advanced cogeneration systems are employed for 
simultaneous generation of process steam and electricity. 
They run by employing high pressure boilers and condensing 
cum extraction turbines. It has become standard to produce 
both steam and electricity necessary for driving the sugar 
processes. This sequential generation of electrical power 
and thermal energy (steam) is referred to the production of 
combined heat and power or cogeneration. 
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Potential of Bagasse 
Cogeneration
Sugar industries in Nepal are mainly situated in the terai 
region. The favourable climatic, edaphic and topographic 
conditions make the southern parts of Nepal a suitable 
region for sugarcane farming. There are various sugar 
industries with electricity generation capacity as listed as 
below:

S.N. Name of Industry Cogeneration 
Capacity

1 Reliance Sugar Industry 15 MW
2 Indushankar Sugar Industry Ltd. 3 MW
3 Annapurna Sugar & General Industries 3.5 MW
4 Everest Sugar and Chemical Industry Ltd. 3 MW
5 Mahalakxmi Sugar Mill Ltd 3 MW
6 Vashulinga Sugar Mill Ltd 15 MW
7 Sri Ram Sugar Ltd 3 MW
8 Bagmati Khandsari Sugar Ltd 3 MW

Policy and Regulatory Support
Government of Nepal has taken major decisions regarding 
the promotion of  bagasse cogeneration. The policy and 
regulatory decisions/frameworks regarding bagasse 
cogeneration are follows: 

 On Jestha 20, 2072,Government of Nepal (GoN) 
has made cabinet-level decision for promoting the 
cogeneration.

 In Magh, 2072,Ministry of Energy, GoN has issued 
Energy Crisis Mitigation Action Plan, 2072. In program 
number 27 of the Action Plan, following is stated,

 A contract will be signed between GoN and sugar 
industries for connecting its surplus electricity to 
national grid after self consumption.

Figure: Schematic diagram of power cogeneration in sugar mills

 Power Purchase Agreement (PPA) will be signed 
with sugar industries.

 Transmission Line from switchyard of sugar 
industry to NEA's substation will be built on sugar 
industries expenses.

 On Baisakh 25, 2075, Ministry of Energy, Water 
Resources and Irrigation has issued a White Paper 
which has focused on PPA of energy from Sugar 
Industries.

 Nepal Electricity Authority through its Board decision 
has approved the template of  PPA regarding bagasse 
cogeneration. The major provisions incorporated in 
PPA for Bagasse generation are as follows:

 Energy billing based on  metered energy.

 Posted Tariff Rate as applicable for RoR hydropower 
projects (Wet month NRs 4.80/kwh and Dry month 
NRs 8.40/kwh with 3% simple escalation for eight 
years) to apply.

 Dry months considered from Mangsir 16 to Jestha 
15 and wet months from Jestha 16 to Mangsir 
15.

 No penalty provision foreither parties.

 5% of the bill amount on account of delivered 
energy will be deducted and  provided to the GoN 
for distribution to the sugarcane farmers as per 
the cabinet decision of GoN.

 50% work progress provision on date of RCOD 
(Required Commercial Operation Date) applicable 
to hydropower developers for Performance 
Guarantee forfeit/release waived.

 Performance guarantee at the rate of Nrs. 600/kw 
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to be submitted before signing of PPA

 Performance guarantee to be released only if COD 
takes place by RCOD.

 COD (Commercial Operation Date) declaration 
after 7 days of satisfactory trial operation period.

 Financial closure to be achieved within one year 
period.

 PPA period of 25 years or contract period between 
GON and Sugar Industries or generation license 
validity period whichever is earlier.

 Sample contract energy table is given below:

Entities involved in Bagasse 
Cogeneration
The entities associated with bagasse cogeneration in 
Nepal are as follows:

 Ministry of Energy, Water Resources and Irrigation

 Ministry of Agriculture, Land Management and 
Cooperatives

 Department of Electricity Development

 Nepal Electricity Authority

 Concerned sugar industries

Barriers in Cogeneration
The major bottlenecks in harnessing cogeneration 
potential in Nepal are as follows:

 Lack of sugar industry’s management Focus

 Sugar industries management does not take 
cogeneration seriously due to lack of awareness 
and being busy in solving other problems of sugar 
mill. In addition, the management does not have the 
competence to run a power plant. 

 Financial Constraints

  Sugar mills do not have adequate resources to 
establish cogeneration facility. 

 Small Mills

 Minimum 2500 tonnes crushing capacity is required 
for the mill to be economically viable for establishing 
cogeneration facility. 

 Grid Connectivity

 Lack of grid connectivity is also a barrier in bagasse 
cogeneration.

 Unavailability of bagasse in off-season

 Unavailability of bagasse in off season is a constraint. 
Energy generation is limited to 4-5 months in a year.

 Lack of adequate policy and effective regulatory 
framework.

 Lack of technical capacity and low technological 
confi dence.

 Lack of experience in commercial operation.

 De-motivation for Sugarcane Farming

 Delayed payment for sugarcane has de-motivated the 
farmers for sugarcane cultivation. 

Conclusion
The overall review of the status of bagasse cogeneration 
in Nepal has demonstrated that Nepal has untapped 
potential of bagasse cogeneration which is expected 
to increase in near future. However, sugar sector in 
Nepal is very complex. Government of Nepal has taken 
several initiatives to enhance bagasse cogeneration 
which has received positive responses from the sugar 
sector. The barriers in this area as identified need to 
be addressed to promote the cogeneration growth in 
the country. 

Besides the role of mitigating energy crisis through 
power generation from bagasse, it has also signifi cant 
contribution to the improvement of voltage profi le in the 
power system of Nepal by supplying reactive power. 
As NEA has already decided to sign power purchase 
agreements with the owners of sugar factories which are 
willing to cogenerate electric power, it is expected that we 
will soon have bagasse-based PPAs with various sugar 
factories in Nepal.
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Economic Sustainability 
of Large Dams: 
Case study of Itaipu dam

Background
It is well experienced and almost accepted by all Nations 
that small and medium sized hydro dams are economically 
sustainable. But what humor is going on for large Dams? 

Though study and construction for some medium and 
large dams are in pipeline, Nepal has still only small dams 
for ROR/ PROR type hydro projects except Kulekhani 
dam. We often see unclear debates about construction of 
large dams in different Nepalese Medias.To some extent, 
these news and debates are justifying speculations for 
vested interests of different stakeholder in this regard.
Is it exaggeration to say that conclusions can be made 
that plans for large dams are mostly infl uenced by other 
interests rather than founded on national interest ? 
Otherwise, we could have seen multidimensional debates 
rather than present level discussions.

It is obvious that large dam construction has multi-dimension 
with some dimension beyond conventional level thinking. 
Some are unseen and intrinsic to local level and even 
unpredictable during study. How can it be decided without 
fair discussion at least to those dimensions to known level? 
It is beyond the scope of anybody single to have idea of all 
dimensions of large dams so through this article I want to 
urge all to make this topic most debatable among different 
perspectives so that fair level of understanding could come 
to surface.

As other dimensions are beyond the scope of this Article, it 
is focused to bring in front of you, the studies for one crucial 
dimension: “Economic sustainability of large dams”.

What studies Says For Economic 
Sustainability Of Large Dams?
The paper “Dams and Hydropower for Sustainable 
Development, by Yuksel” published in journal “Energy 
Sources, Part B: Economics, Planning and Policy, 
volume-4, 2009” mentions that the global debate about 
large dams is at once overwhelmingly complex and 
fundamentally simple. It is complex because the issues 
are not confi ned to the design, construction, and operation 
of dams themselves but embrace the range of social, 
environmental, and political choices on which the human 
aspiration to development and improved well-being 
depend.

An article on September 23, 2010 from “Russel Norman 
Environment & Resource Management56” states that 
there are many more large dams being removed in the US 
at this time than are being proposed and constructed.  US 
probably built all the major dams that were ever going to 
be built before the 1980s, and today there is substantial 
momentum toward removing even some of the larger 
power and irrigation dams that were constructed in the 
early to mid-20th century.  Notably there is a growing 
support for removing major dams on the Snake River in 
Oregon and Idaho. 
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The Oxford University report namely “Hydroelectric dams 
are doing more harm than good to emerging economies”by 
Bent Flyvbjerg and Atif Ansar after investigating 245 
large dams worldwide concludes that for large dams, 
cost overruns, debt, infl ation and harmful consequences 
make large dams very risky projects. As per report, with 
an average cost overrun of over 90%, large dams have 
one of the highest cost overruns among all infrastructure 
asset classes. This result is before accounting for negative 
impacts on human society and environment, and without 
including the effects of infl ation and debt servicing. So, 
large dams in developing countries are not economically 
viable. Instead of obtaining hoped-for riches, developing 
countries risk drowning their fragile economies in debt 
owing to the ill-advised construction of large dams. The 
report revealed that the costs of large dams and similar 
failed mega projects have caused an explosive growth 
of debt in developing countries. For example, the actual 
cost of Tarbela dam, most of which was borrowed from 
external sources, amounted to 23% of the increase in 
Pakistan's external public debt stock between 1968-1984. 
Similarly, for the Chivor hydroelectric project in Colombia, 
the planners predicted that there would be no changes 
in the exchange rate between the Colombian peso and 
the US dollar during the construction period (1970-77). 
In fact, the Colombian currency depreciated nearly 90% 
against the dollar. Since over half the project's costs 
covered imported inputs, this depreciation caused a 32% 
cost overrun.

Case Study Of Itaipu Dam
The Itaipu hydroelectric power plant with an installed 
capacity of 14,000MW ranks as the world’s second 
largest hydropower plant. Itaipu Dam is a bi-national 
hydroelectric dam (not multipurpose like irrigation or fl ood 
control) located on the border of Paraguay and Brazil. The 
resource used to run this dam is the Parana River, which 

forms a natural barrier between the two countries. The 
American Society of Civil Engineers considered the Itaipu 
Dam to be such an amazing achievement that they listed 
it as one of the Seven Wonders of the Modern World. 
The Itaipu hydro-electric facility supplies about 17.3% 
of Brazil’s energy consumption and 72.5% of the energy 
consumed in Paraguay. But with less demand, Paraguay 
uses only 9 % of total generation from Itaipu dam (to meet 
72.5 % of its demand) and for rest it gets royalty from 
Brazil. As per treaty, Paraguay will be receiving $124m 
a year until 2023.It consists of 20 generating units with a 
capacity of 700MW each. It produced 98.2TWh in 2012 
(greater energy than by three Gorges), which made it the 
biggest generating hydropower plant in the world.

Some facts about Itaipu dam are;

 The deal between Paraguay and Brazil to build the dam 
was signed on July 22, 1966. Though construction did 
not begin until 1971, it was completed by 1980. 

 Itaipu Dam is a series of 4 dams that are 738 feet high 
and 4.8 miles (7.87 km) long. 

 It took 40,000 workers to build the dam. The majority 
of these workers were from Brazil. 149 of them were 
killed during construction. It took seven years to 
build. 

 More than 10,000 families had to be relocated during 
construction to make way for the channel to divert the 
water. It took 12.3 million cubic meters of concrete to 
build the dam. 

 Construction cost of Itaipu dam was US$ 19.6 billion 
at that time.

Being built for hydropower only, by inundating most 
fertile land of Paraguay, Itaipu dam suffered a 240% cost 



jif{ @(  cª\s !  ebf} @)&% 59

overrun that impaired the nation's public fi nances for three 
decades. Despite producing much-needed electricity, it is 
likely Itaipu will never pay back the costs incurred to build 
it.

Conclusion
Evidences shows that only multipurpose large dams like 
three Gorges (built for fl ood control with main purpose 
including 22500 MW hydropower and navigation) can 
be economically sustainable. About 90% of worlds large 
dams built only for hydropower (not multipurpose) are 
economically not sustainable. Their construction proved 
to be worse than having no dam. 

So economic studies of existing large dams suggests that 
smaller, more fl exible hydroelectric projects that can be 
built quicker, and are more easily adapted to social and 

environmental concerns, are preferable to high-risk mega 
dams.

Norway is an excellent model of how a fl exible approach 
can yield substantial payoffs. With 99% of its electricity 
produced from water, hydropower is highly successful in 
the country. Norway has mostly small and medium sized 
dams.

References

Dams and Hydropower for Sustainable Development, 2009, in Journal 
“Energy Sources, Part B: Economics, Planning and Policy, volume-4”.

An article on September 23, 2010 from “Russel NormanEnvironment & 
Resource Management56” 

Hydroelectric dams are doing more harm than good to emerging 
economies, Mon 7 Apr 2014,by Bent Flyvbjerg and Atif Ansar, The 
Oxford University report.

The article: Top 10 Dams of world”



jif{ @(  cª\s !  ebf} @)&%60

Subarna Sapkota
Assistant Manager,  Power Trade Department, NEA

Energy Mix : 
Antithesis of Putting all 
Eggs in One Basket

1. Background
Using different energy sources, suppliers and 
transportation means and routes to reduce dependency 
on a single resource or provider is energy diversifi cation. 
A country that diversifi es its energy mix insulates 
itself from energy disruptions and strengthens 
its energy security.

Current forms of supply may be insuffi cient, or inappropriate 
from the energy security or environmental perspective. 
Their prospects depend on the available resources, costs 
compared with competing alternatives, environmental 
impacts, cost of investment and infrastructure requirements. 
Unconventional source of energy like solar, bagasse and 
wind power have developed rapidly in recent years, and 
are seen as promising avenues in the context of Nepal. 

In order to understand the economics of energy, 
diversifi cation of both supply and consumption must be 
explored.

The term “energy mix” refers to the combination of 
various primary energy sources used to meet energy needs 
in a given geographic region. In the Nepalese perspective 
various sources of renewable energy like wood, biofuel, 
hydro, wind, solar, geothermal, waste and biogas can 
contribute in the energy mix.

The composition of the energy mix depends on:

 The availability of usable resources domestically or 
the possibility of importing them.

 The extent and type of energy needs to be met.

 Policy determined by historical, economic, social, 
demographic,   environmental and geopolitical 
factors. 

2. Signifi cance of Energy Mix
The national energy mix is important as a strategic plan 
to fulfi ll the objectives of energy policies. The electricity 
mix, which is the core of the energy mix, is the basis for 
the national electric-power policy and directly affects the 
expansion of electric-power facilities and the investment 
plan. Hence, it is important for future planning and 
development of electric-power infrastructure. In addition, 
the established electricity mix of primary energy sources 
has become a major issue in energy policies. Most 
countries try to build a stable electric-power supply system 
by planning the optimal electricity mix and designing 
corresponding policies. To provide a stable electric-
power supply, a country generally needs an electricity mix 
comprising various fuel sources.
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Exploitation of renewable energy sources was not easy 
and expensive in the past while with advancement 
in technology and large scale production it has now 
become a viable reality. It facilitates in reducing global 
carbon emissions and the pace of investment has greatly 
increased as the cost of technology is in the decline and 
effi ciency continues to rise. 

Of course, renewables are an infi nite source of power in 
the Nepalese perspective - the ultimate defi nition of long-
term certainty.

3. Energy Security
As per the global scenario, it is observed that majority of 
oil and gas sources are concentrated in certain regions, 
many of which are challenging and expensive to exploit, 
whereas renewable energy is mostly locally available. It 
provides security of supply, helping a nation reduce its 
dependency on imported sources. It plays a signifi cant 
role in addressing our energy needs by replacing energy 
imports with clean and reliable home-grown electricity 
with the added bonus of fantastic local economic 
opportunities. 

Diversity in energy supply contributes to strengthen 
national energy security. A diversifi ed portfolio of energy 
assets contributes to a long-term, sustainable energy 
strategy that protects the power supply from market 
fl uctuations and volatility. Then proverb ‘never put all your 
eggs in one basket’ is applicable in this context also . That 
is why it is a wise move to maintain a share of renewable 
energy in the nation’s energy mix to suggest that a country 
should not rely on a single source of energy.

Hydropower of different sizes large, medium, mini and 
micro including run off, peaking and storage; solar, 
biomass, biogas, bagasse and wind are the various pillars 
of energy mix composition in Nepal. Technology has 
brought various renewables into the center of the global 
energy mix to begin with. It is now offering great prospects 
for unlocking the untapped energy that remains in different 
parts of the world. 

Nepal aims to achieve universal access to clean, reliable 
and affordable renewable energy solutions and they 
are expected to reduce dependency on traditional and 
imported energy by increasing access to renewable 
energy.

The use of solar energy is increasing the reliability of 
traditional electricity in Nepal. Private installations of 
solar roof top panels are more frequent in urban areas 

and are used as a backup during the power outages. 
Recently NEA has formulated guidelines for net metering 
for domestic and other consumer who have installed solar 
panel in their premises :

On average, Nepal enjoys 6.8 sunshine hours per day with 
intensity of solar radiation ranging from 3.9 to 5.1 kWh per 
meter square, with a commercial potential of solar power 
for grid connection estimated to be about 2,100 MW.

In 2015, Nepal and the World Bank signed an agreement 
to develop a 25 MW solar project that will eventually be 
connected to the national grid and the works at site are 
in progress regarding its development.  It is the largest 
renewable energy plant under construction in the country. 
Solar and Wind Energy Resource Assessment project 
has made an attempt to map the wind resource potential 
in Nepal and has shown a very good prospect of wind 
energy with the prediction of about 3,000 MW. Techno-
economically feasible capacity of peaking and storage 
type of hydropower plant is not exactly known yet in Nepal, 
though various estimations present different pictures.

A community-based solar approach such as solar irrigation 
pumps, solar mini-grid, solar arsenic water treatment 
plants, and solar street lights have the potential of benefi ting 
the community people by ensuring food security, arsenic-
free pure water, improved socio-economic conditions in 
off-grid areas and  address the consumer load diversity. 
Some government interventions are urgently required in 
this area along with focus on policy matters.

4.Diversity in Power Generation
There are many reasons why Nepal shouldn’t rely only 
on hydro generation, due to the effects of climate change, 
river-fl ow may be affected on a long run. In such case 
relying only on run-of-river hydropower generation 
may result in different energy generation pattern than 
expected. Further, civil structures account for around 60 
percent of infrastructure in hydropower projects, which are 
more vulnerable to natural calamities like earthquakes, 
landslide and fl ash fl oods. In the perspective of resilience 
to natural disasters, solar PV plants which consist of less 
than 5 percent of civil structures, are less vulnerable to 
such natural calamities.

From the perspective of generation management, 
solar energy can play an important role. Contrary to 
current trends, solar can be used to serve the daytime 
base load and water in peaking ROR can be saved to 
meet the evening base and peak load. The necessity of 
diversifying the energy mix has also been emphasized by 
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the “National Energy Crisis Mitigation Plan and Ten Year 
Electricity Development Plan 2016”, which has envisioned 
an energy scenario of 40-50 percent from reservoir-type 
or pump storage hydro, 15-20 percent from peaking 
run-of-river hydro, 25-30 percent from run-of-river and 
5-10 percent from other renewable energy sources like 
solar/wind. The white Paper published in 2018 by Ministry 
of Energy, Water Resources and Irrigation has reviewed 
this energy mix composition as follows:

Reservoir and Pump Storage: 30-35 percent, Peaking 
Run of the River: 25-30 percent, Run of the River : 30-35 
percent and Renewable/Alternative Energy: 5-10 percent

Energy portfolio diversifi cation is key for sustainable 
electricity supply. If there is  short fall in one source, then 
other source can sustain the supply.

Centralized distribution is known to be affected by 
transmission and distribution losses, whereas a distributed 
system can be set up to transmit to regions near the 
sources. 

The recent “Grid Connected Alternative Energy 
Development Guidelines 2074” published by Ministry of 
Energy, Water Resource and Irrigation  has specifi ed that 
Power Purchase Agreements (PPA) will adhere to a fl at 
rate of Rs. 7.30/kWh, for electricity from solar, wind and 
biomass sources with no provisions to escalate this rate. 
This rate was fi xed based on the current average posted 
rate applicable for RoR hydropower. 

In order to manage a stable supply, Nepal needs to shift 
from hydro dependence and achieve a healthy energy 
mix employing different renewable technologies. Thanks 
to its topography, Nepal can achieve a stable, reliable, 
sustainable, effi cient and affordable energy which can 
be achieved through optimal utilization of available 
renewables with appropriate energy mix.

5. Cogeneration as a New Source 
to the Electricity Mix
Harnessing electricity through cogeneration stands as 
a promising new source in the electricity mix of Nepal. 
Nepal government and NEA have already set the policy 
framework required for harnessing electricity through 
cogeneration for self-consumption and selling the surplus 
to the national grid in harnessing cogeneration from sugar 
industries. 

6.  Wind and Solar Power 
Wind and solar are less prone to large-scale failure because 
they are distributed and modular. Distributed systems are 
spread out over a large geographical area and a severe 
weather event in one location may not disrupt power of 
an entire region. Modular systems are composed of 
numerous individual wind turbines or solar arrays. Even if 
some of the equipment in the system is damaged, the rest 
can continue to operate.

Renewable energy sources (RES) have signifi cant  potential 
to contribute to the economic, social and environmental 
energy sustainability i.e naturally replenished, energy 
effi ciency and long term availability

However connecting renewable energy to the power 
grid will impose new challenges. Local issues such as 
steep power fl uctuation, voltage stability, voltage control, 
harmonics and capacity are the areas that need to be 
studied in the context of Nepal. 

Reliable energy trading and energy banking as well as 
maintaining environmental sustainability through the 
development of renewable energy mix in the systems is 
a urgency. Although technology exists today to handle 
the challenges, we must accept the bitter truth, though 
unwillingly, that we have become unable to integrate 
renewable mix as desired.

7. Way Forward
Nepal's  power system is predominantly hydropower- 
based. However, there are positive indications that 
Government of Nepal has started to focus on the 
development of renewable sources, too. To pursue 
this, Nepal needs to have a coherent energy policy to 
utilize various sources of renewable energy as may be 
economically viable. 

That's why it's high time to access an optimal mix of 
energy generation from energy security perspective which 
is suitable for Nepal. Energy security should be evaluated 
by taking into consideration market dynamics prevailing in 
the country and the quantum of energy not supplied due 
to system disturbance which can be one of the several 
criteria for its determination.

Unless an optimal mix of energy generation is enforced 
through a national policy, the power sector development 
agenda cannot gain full momentum towards attaining 
energy security in the country.
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NEA seems convinced that electricity theft 
is the most prominent form of non-technical 
losses while customer non-payment can 
also lead to signifi cant loss. In the recent 
white paper issued by Ministry of Energy 
and water resources, an ambitious target 
has been set to bring down the annual loss 
below 15 % by 2022 A.D.  

Power system losses can be divided into 2 categories, 
Technical and Non-Technical.

Technical losses mean losses that happen because of the 
physical nature of the equipment and infrastructures of 
the power systems i.e. I2R losses or Copper losses in the 
conductor, cables, transformers, switches and generators. 
Technical losses can be calculated based on the natural 
properties of components in the power system such as 
resistance, reactance, capacitance, voltage, current and 
power. Such losses are possible to compute and control, 

provided the known quantity of electrical loads. 

Non-technical losses on the other hand, are caused by 
actions external to power system or are caused by loads 
and conditions that technical loss computation failed to 
take in to account. Non-technical losses are more diffi cult to 
measure because these losses are often unaccounted for 
the utility like NEA and thus have no recorded information. 
The probable causes of non-technical losses are:

1 Electricity theft

2 Non-payment by consumers

3 Error in technical loss computation

4 Error in accounting and record keeping that distort 
technical information

5 Equipment deterioration overtime that causes 
unanticipated increase in system losses but are usually 
ignored in any calculation.

Ranjan Raj Gurung
Assistant Manager,  Planning and Technical Service Department, NEA

Non-Technical Losses: 
Identifi cation and 
Efforts by NEA

Power fl ow and loses in power system network
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1 and 2 are prominent causes and 3, 4 and 5 are system 
miscalculation usually conducted by NEA personnel and 
working culture.

Non-technical losses are diffi cult to quantify as the people 
who make illegal connections to the distribution grid 
are unlikely to participate in any kind of query or survey 
regarding losses freely when their own illegal actions would 
come to light. Other case of non-technical losses may be 
the component breakdowns such as, due to electrical 
equipment struck by lightning, equipment damaged by 
times that drastically increase losses before they are 
replaced in time. Losses by equipment breakdown are 
quite often in NEA as electrical equipment breakdown  
and lacks some form of maintenance policies regarding 
such equipment.

Electricity Theft 
A conscience attempt by person to reduce or eliminate the 
amount of money he or she will owe the utility for electric 
energy. This could range from tampering with the meter 
to create false consumption information used in billings 
to making unauthorized connection to the distribution 
network.

Methods of Electricity Theft
Both HV meters and LV meters are tampered in the 
following ways.

High voltage meters 
( 11 kV, 3 phase, 4 wire primary) 

HV meters are installed by NEA to monitor loads that 
consume high volume of energy requiring high voltage. 
Because the load is connected with high voltage and 
consumers high current levels, the current and voltage 
sensing are achieved by using CT/PT or some voltage 
taps. Some methods of tampering HT meters are as 
follows:

Tampering with terminal seals

It is the most common method of meter violations because 
the terminal seals are easy to reach, located immediately 
below the meter itself. Once the terminals are broken, it 
is simple to connect one of the control wires or CT wires 
to ground making it appear to the meter that at least one 
phase does not show voltage or current. This refer to no 
visible tampering of meter or meter terminals.

Breaking control wires

Control wire refers to the secondary wires of the CT. Meters 

for larger loads measure high currents and most use CTs 
to step the current level down to make it compatible with 
components of meter. Once the insulation of control wire 
is broken, external taps would be connected to reduce 
current going in to the meter, causing the meter to read 
less current than reality.

Tampering with the meter seal

Tampering with the meter seal make easy access to the 
inside meter the housing and there are several things 
that can be done to slow or stop meter readings. In case 
of TOD meter, reverse connection may be possible that 
causes the meter to read less until and unless the meter 
is downloaded and analyzed for additional billing.

Shorting control wires

Like breaking control wires, this could divert the current 
reading of the meter. In this case, the current going in the 
meter would be zero. Obviously, the power and energy 
readings become zero.

Breaking PT connection or voltage taps

 PT or voltage taps in the meter housing allows the meter 
to read voltage of the load. Once they are broken or 
shorted to ground or have another line connected to it, 
the reading of the meter get distorted from reality, reading 
lower energy and in electricity theft. This may damage the 
meter because the internal equipment of the meter must 
operate within the rated conditions in order to function 
properly.

Direct connection to the grid

It is the act of bypassing the meter. Often, customer 
request the high voltage line such as 11 kV to run to the 
back of their property, to keep front clear and safe, this 
may help to infl uence people to tap the grid directly.

Tampering with the meter

Once the meter seals are broken, several things can be 
done some of which are as follows:

Mechanically obstructing the spinning disc and the axial 
rod that does the recording of energy.

Turning back the dials (counters) that bill collectors 
eventually. This wouldn't work for digital display meters.

LV meters ( 230 V single phase)

Such meters are more common and are issued by NEA to 
the domestic consumers and small businesses. Some of 
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the malpractices regarding electricity theft are as follows:

Direct connection to the power grid

Since meters operate in 230 V system, a direct connection 
to the distribution grid is much easier than high voltage 
system.

Using alternate neutral lines

Using different neutral with respect to the live line reduces 
the voltage level that is passed to the meter. This can be 
done by connecting the small transformers to the neutral 
line that is grounded hence reducing the voltage passing 
to the meter.

Meter tampering or breaking seals

It is basically same as HV meters.

Others methods may be tapping off a nearby paying 
consumer, damage done to meter enclosures, using 
magnets to slow down spinning disc.  

Non-payment by consumers 
Like electricity theft, non-payment by consumers is also 
a non-technical loss to the NEA as it obstructs bringing 
revenue to the organization. NEA has provision of 
disconnecting line and blacklisting such consumers. The 
main causes of the problem are as follows:

 Inability of NEA to disconnect the supplies for non-
payment

 Unsustainable subsidies installed by GoN

 Poor corporate governance

 Declining incomes, high infl ation, high unemployment, 
rising energy prices severely eroding household ability 
to pay for energy.

 Some government offi ces that cannot be disconnected 
despite continuous non-payment

 Threatening to NEA staffs for disconnection

 Non cash payment also provides another way for 
offi cials to personally profi t, resulting in stagnant cash 
collection rates.

Other reasons for the losses may be the absence of 
adequate metering and poor location of meters.

Meter Inspecting 
Protocols of NEA
NEA policy for billing customer who committed electricity 
theft (source: Electricity Pilferage Control Regulation 
2059): 

S.No. Billings 
and fi nes

Target/ time frame

1 Calculated loss unit 
+ compensation 

equal to 100 % of 
the loss unit 

To be paid by the 
customer within 35 days 

of receipt of notice

If customer does 
not pay within given 

timeframe, the 
distribution center chief 
should fi le the case to 
the district court within 
30 days of end of given 

timeframe.
If the court decides 

against the customer 
indulged in electricity 
theft, he/she has to 

pay fi ne and additional 
NRs.5000.00 and 3 

months imprisonment
2 If the same customer 

indulged in theft for 
the second time, 

calculated loss unit + 
compensation equal 
to 200 % of loss unit

To be paid by the 
customer within 35 days 

of receipt of notice

If customer does 
not pay within given 

timeframe, the 
distribution center chief 
should fi le the case to 
the district court within 
30 days of end of given 

timeframe.
If the court decides 

against the customer 
indulged in electricity 
theft, he/she has to 

pay fi ne and additional 
NRs.10,000.00 and 6 
months imprisonment.

Sometimes, additional billing has to be done due to CT/PT 
outage, Multiplication factor (MF) error and reverse energy 
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due to misconnection. Such additional amount has to be 
paid by the customer within 35 days of receipt of notice 
otherwise the NEA will charge fi ne as on regular dues.  

Meter inspection schedule of NEA (source: 
Electricity Distribution Bylaws 2069)

S.No. Item Goal/schedule
1 66 kV, 33 kV and 11 

kV consumer above 
approved load of 200 kVA

Commissioning 
and downloading in 

every 3 months
2 11 kV consumers below 

approved load of 200 kVA 
and other LV consumers 

with TOD meter 

Commissioning 
and downloading in 

every 6 months

3 LV meters, 230 V and 
400 V

Resealing and 
inspection every 
months/ as per 

requirement

In the similar way, NEA should conduct the scheduled 
operations for the following cases also as an effort to 
reduce its non-technical losses:

 Routine check for meter with past violation and 
suspicious business groups

 Major consumers with recent meter installation or 
changes

 Checking large consumer with irregularities

 Checking meters with zero unit reading

 Replacing 4 digit meters, clock type meters, stopped 

meters on regular basis

 Other approaches that should be done by NEA are as 
follows:

 Adequate metering in feeders, substations, and 
consumer blocks is essential to prevent electricity 
theft.

 Organization of commercial functions such as meter 
reading, collection of revenues, customer accounting 
and follow up.

 Elimination of intermediaries should be done as they 
artifi cially create non-payment of energy. Online 
payment system may eliminate the case somehow.

 Incentives to the NEA staff should be provided who are 
involved in controlling electricity theft and collection of 
revenues.

 Special price discount should be given to the large 
consumer motivating them to pay the bill in advance.

 The fi le for additional billing due to reverse connection, 
CT/PT outage, MF error etc. should be calculated, 
analyzed and approved on time.

NEA is now effectively implementing programs for the 
non-technical loss reduction. Launching of smart meters 
will be one of the biggest moves towards it. As a technical 
staff of the organization, I hopefully request all the staffs 
of NEA to join the campaign for its good fi nancial health, 
better public reputation and overall wellbeing of its 
stakeholders.

 ljB't rf]/L ug'{ b08gLo ck/fw xf] . 
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Our System at a Glance
Although there has been some private penetration in 
Electricity Generation sector of Nepal, Nepal Electricity 
Authority still has the sole responsibility in Transmission 
and Distribution along with Consumer Services apart from 
some parts in Western Nepal where a public entity Butwal 
Power Company (BPC) has also been working in all three 
sectors of the electrical utility. According to Yearbook of 
NEA FY 2016/17, only 65% of the population has access 
to grid electricity and in terms of area, a huge part of rural 
Nepal is still yearning for grid electricity. In the region 
within reach of grid electricity, a total of 109 Distribution 
and Consumer Service (DCS) entity of NEA divided to 7 
Regional offi ces under Distributed and Consumer Services 
Directorate are working for new electrifi cation, repair and 
maintenance and consumer services related activities. 
Among these very few entities have partly implemented or 
are in the process to incorporate GIS-based system and 
none have fully implemented the GIS-based system.

What is GIS?
GIS, an acronym of Geographical Information System, is a 
tool which integrates of geo- referenced data using some 
hardware (laptop, desktop, tablets, mobile) and proper 
software for displaying, managing and analyzing those 
data.  In simple words, if you plot your data in globe or 
map and you can use that data to view, query, understand 

and thus use it to develop plans for new projects and solve 
problems then it is the GIS-based system. There are many 
forms of charts and formats to represent data but when 
the data is viewed in geographical perspective then the 
understanding of the data is more vivid and real.

How can GIS help NEA DCS?
With the advancement of information technology, GIS 
has become a basic tool for all kinds of data visualization 
and analysis. NEA DCS can highly benefi t from the 
implementation of GIS. The most basic step to fi nding the 
solution for all the problems and challenges that NEA DCS 
has been facing is putting an end to impromptu decision 
making amidst the availability of huge data volume. And 
for that GIS is the right tool. The GIS-based technique can 
be integrated into any enterprise.

•   Network Mapping and Visualization

The fi rst step to the GIS-based system is the mapping of 
the current electrical network of each DCS. Almost all DCS 
have the data of 33kv Substations and load centers in 
some format. By getting the right geographical coordinates 
this can be plotted and mapped on a globe or map. Along 
with this, the location of HT and LT poles and the path of 
HT and LT lines can be done in any GIS software after 
collection of fi eld data. Consumer indexing can help to 
properly monitor

Sumit Sadam Bala
Engineer,  Pokhara Regional Offi ce, NEA

GIS based System for 
NEA DIstribution Utility 
Merits of its Application
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and speed up the consumer service activities. This will 
help to visualize the vastness of the network and a proper 
visualization is the fi rst step to locate the problem and thus 
fi nd the steps towards solutions. Data viewed in terms 
of geography can be understood with ease and quickly 
shared for immediate action.

•   Data and Asset Management

The GIS-Based data management can be pivotal in the 
data management sector of NEA DCS. Everyday DCS 
directorate collects huge data from every nook and corner 

but the record is not stored properly. It has been a regular 
job to ask for same data again and again which can be 
considered defi ciency of proper data management. By 
implementing the GIS-Based system in proper software 
the data can be recorded and digitized for all events. This 
will also be the basis for Asset management of NEA DCS. 
By proper and detailed GIS-based record of Substations, 
land area, Load Centers, Poles, conductors and other 
line materials, the vast assets of NEA DCS can be easily 
visualized and recorded for any future reference and 
analysis.

Figure 1 GIS Mapping using QGIS (Free and Open Source GIS software)

Figure 2 Feeder Data Management using GIS Software
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•    Work Planning and System Analysis

DCS can use GIS-based system to manage and map 
kilometers of underground or overhead conductors and 
its surrounding and schedule repair and maintenance 
activities accordingly. By plotting the population and 
settlement data, planning for new load centers and 
vegetation management can be done with much ease 
and accuracy. By incorporating DCS utility assets with 
consumer indexing and information, the GIS-based system 
can proactively be used to monitor loss control activities, 
manage any work orders, and system outages. Electrical 
simulation and  analysis  software  with  GIS-based  facility  
can  be  used  to  identify  vulnerabilities  and accurately 
plan system improvement work, fault and outage reduction, 
voltage drop and loss improvement. 

•   Automation and Richer Communication

The GIS-based system with workforce automation will 
help to effi ciently schedule and dispatch DCS staffs and 
hence increasing the productivity. Street level routing can 
be done to schedule the work for consumer service and 
routine maintenance. 

Through GIS-based graphical output and web-based 
reporting, the management can be aware of the  real-time 
situation of the network  in  case  of  system  outage  or  
fault  and  handle  the  problem  meeting  the  required 
reliability compliance as well.  The GIS-based system can 
thus promote richer communication and management of 
DCS activities.

Figure 3 Composed Map of Baglung DC Distribution Network (Mapped by Sadam Bala)
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Introduction
Diamond core drilling is the process of digging inside the 
earth crust. Where solid cylindrical material is dug-out for 
geotechnical investigation. It has revolutionized the study 
of Rock conditions inside the earth surface. Core drilling 
is also carried out for the discovery of many minable ore 
bodies that would otherwise have gone untapped. In the 
context of Nepal,it is mostly done for hydropower project 
construction study and survey. The core drilling works 
in Hydropower survey varies from few meters to Five 
hundred meters depth but up to 350 meters is common. 
The drill-hole diameter varies for different bits and drill 
pipes series.

Core drilling works requires drilling rigs, pipes, bits, water 
swivel, hoisting swivel, wire-line, tripod, core barrel, 
water supply systems etc. The Core drilling works is a 
complex task.  Experienced driller, skilled labor, Geologist, 
Mechanical Engineer, and Mechanicswork as a team for 
coring and analyzing the result.  Here, Geologist has the 
main role to analyze the result obtained from core drilling. 
The Mechanical team is responsible for all arrangements 
like selection of machines, bits, pumps etc.,and to carry-
out drilling work at the sites.  Every member of team 
should have brief knowledge of drilling equipment and 
accessories for effi cient drilling.This article mainly focuses 
on describing drilling equipment and accessories. 

Drilling Equipment and 
Accessories
Core drilling works requires varieties of tools, accessories, 
rigs, pumps etc. The major equipment and accessories are 
shown in schematic diagram as in Figure 2.1.

Indra Kumar Bishwokarma 
Engineer (Mechanical), Soil, Rock and Concrete Labrotary, NEA

Brief Introduction of 
Drilling Equipments  
and Accessories 
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The level in each part shows the positions of those 
accessories while drilling.

From the schematic diagram, it is clear that water is 
pumped from the water source and delivered to the water 
stand via PVC pipes.  Water stand contains the fl ow meter, 
pressure gauge and the by-pass control valve. By using 
it, one can set the required fl ow rate and pressure. The 
delivery pipe carries the water from water stand to water 
swivel. Water swivel is connected with Kelly bar.  The 
water from Kelly bar reaches the drill bit via connector, 
rod, core barrel, and reamer. This water circulates back 
to top while carrying out cutting during core-drilling and it 
also act as a coolant and lubricant for the drill bit. 

Similarly, the rotational energy from the engine is 
transferred to the spindle via coupling. The spindle is 
engaged or disengagedbyusing clutch. When engaged, 
the energy from spindle is transferred to Kelly bar; the 
Kelly bar not only rotates but also gives feeding pressure 
to the bits. This rotation and feeding energy is transferred 
from Kelly bar to the bit via connector, rod, core barrel, 
and reamer. 

Brief introduction of each equipment and accessories is 
described below:

Drill Rig  

Drill rig is a machine which drives the drilling works. There 
are verities of core drilling rigs in the market. Drilling rigs 
can be massive structures or they can be small enough 
to be moved manually by one person. The size of rig 
increases with the increase in its drilling capacity. Drilling 
rigs can be mobile equipment mounted on trucks, tracks 
or trailers, or may be permanent land or marine-based 
structures. 

In Nepal scenario, drilling works are mainly carried 
out in hilly, remote region with no access to roads for 
transportation. In such situation, machines are dismantled 
into small pieces and carried to site manually. Thus 
while selecting rigs, one need to pay special attentionto  
maximum weight of each component.

In case of core drilling for geological investigation, the 
depth of drill-hole requirement varies from few meters to 
fi ve hundredmeters.  The table below shows the important 
parameter for the selection of drill rig for various ranges 
of drilling capacity.

S.N. Capacity
(in meters)

Required Spindle 
Torque (KN-m)

Required lifting 
pressure (in KN)

1 Up to 50m 0.8-1.2 20-25
2 50 to 100m 1.2-2.0 25-30
3 100 to 200m 2.0-2.4 30-40
4 200 to 300m 2.4-2.8 40-55
5 300 to 500m 2.8-3.4 55-70

Source: Assembled data from various drill manufacturer’s website

The spindle torque is directly linked to engine capacity 
of drill rig. It sets the requirement of engine capacity. 
Similarly, the lifting pressure sets the capacity of hydraulic 
pump. 

Water Pumps 

Water pumps are used to support the drilling works. It 
fl ushes out the cuttings and mud from the drill holes. Thus 
it is also called mud pump. 

The water from the pump not only fl ush-out the cuttings 
from the hole but also lubricate, and cools the drilling bit. 
Thus, proper selection of pump lead to better bit life and 
effi cient drilling. 

The fl ow-rate of water and the pressure developed from 
the pump are the important parameters in the selection of Fig 2.2: Drill Rig 

Fig 2.3 : Mud Pump
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mud pump.High pressure is required for core drilling, thus 
reciprocating triplex piston pumps are used. The table 
below shows the general requirements of fl ushing rate (in 
liter per minute) of pumps over various bit sizes and rock 
hardness.

Types AQ BQ NQ HQ PQ
Very hard 14-18 23-27 27-36 36-41 45-50

Hard 18-23 23-36 36-50 45-54 55-60
Other 27-36 32-45 56-64 64-73 68-77

Source: [2]Where, AQ, BQ, NQ, HQ, PQ = standard bit sizes

Drill Bit

Drill bit are the tools to cut the rock. It covers the major 
portion of cost for drilling works. The selection of drill bit 
is a complex task. The performance of bits depends upon 
the rock type, spindle speed, cutting pressure, feeding 
pressure, fl ushing rate and skill of driller etc. The price 
and quality of bit depends upon percentage of diamond 
impregnated over binding materials, quality of diamond, 
Crown height and type of water ways. 

There are various size and standard of drilling bits in the 
market, the most commonly used standard are BQ, NQ, 
HQ, PQ. Table below shows the sizes of these standard 
bits.

S.N. SIZE C.D. 
(mm)

O.D. 
(mm)

I.D. 
(mm)

1 AQ 27 47.75 27.1
2 BQ 36.5 59.69 36.52
3 NQ 47.6 75.44 47.75
4 HQ 63.5 95.76 63.63
5 PQ 85 122.30 85.09

Source: [2]

Note: C.D.= core diameter, O.D.= outer diameter, I.D.= 
inner diameter

The detail description of bit selection, their properties 
and handling methods are already explained in article 
published in previous Bidhut edition. 

Casing Shoe

Casing shoe are also called as casing shoe bits. They 
have similar function as drilling bit. The casing shoe bits 
are connected to the end of casing pipe. Various series 
and standard of casing shoes are available in the market.  
Mostly used standards are AW, BW, NW, HW and PW. 
Table below shows the dimensions of different standard 
sizes. 

S.N. Bit Standard OD (mm) ID ( mm)
1 AW 59.69 48.26
2 BW 75.44 60.38
3 NW 91.95 75.95
4 HW 117.65 101.09
5 PW 143.76 122.94

Source: [2]

The different parameters and selection criteria are almost 
similar to that of drilling bits.

Drilling Pipes

Drilling pipes are hollow thin-walled steel cylindrical pipes. 
Hollownessallows drilling fl uid to pump down the hole 
through the bit and back up the annulus. It is available in 
a variety of size, strengthand wall thickness. Generally, 
0.5m, 1m, 1.5m, and 3mare used. Its strength and wall 
thickness depend upon the drilling torque required to 
transfer from rig to bits via core barrel and reaming 
shell down the earth crust. The table below shows their 
dimensions as per their different standard sizes.

S.N. Sizes OD(mm) ID (mm) Weight*
1 AQ 44.5 34.9 14
2 BQ 55.6 46 18
3 NQ 69.9 60.3 23.4
4 HQ 88.9 77.8 34.4
5 PQ 117.5 103.2 47.2

* weight (kg/3m)  may varies over the manufacturer Source: [2]

Drilling pips are mounted on Kelly bar via connector called 
head.

Casing pipes

Casing pipe is similar to drill pipe. They are fi tted with 
casing shoes. They are generally used to provide the 
wall support for the drilling pipes so that the soil, sand, 

Fig 2.4: Drill bit
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sandstone do not fall into the hole from the side wall.

The table below shows the dimensions of different 
standard sizes.

S.N. Sizes OD 
(mm)

ID 
(mm)

Weight*(kg)/3m

1 AW 57.1 48.4 17.2
2 BW 73 60.3 31.8
3 NW 88.9 76.2 38.4
4 HW 114.3 101.6 50.5
5 PW 139.7 127.0 64.3

 * weight may varies over the manufacturer Source: [2]

They look similar to drilling pipe, but their thickness and 
size are little bigger than drilling pipe.

Core barrel

Core barrel is the accessory connected to the drilling pipe. 
It contains two parts, one is the rotating cutting part and 
another is non rotating tube part. Rotating part is fi tted 
with reamer and the bits and non -rotating part holds  the 
core. It is generally made of steel and is single, double 
and triple tube type of 1.5m or 3m length. 

Fig 2.5: Drill Pipes

Water Swivel

Water swivel is connected to the upper most portion of 
drill rod. They are hung on tripod pulley. It mainly contains 
two parts: one rotating part, connected to drill rod of Kelly 
bar and another stationary part connected to delivery 
pipe. It supplies the fl ushing water from stationary pipe 
into rotating drill rod. 

Hoisting swivelsare used to remove drill pipe out of the 
drill hole. It is fi tted at the same place by removing the 
water swivel. 

Tripod

Tripod is the stand made of three cylindrical steel pipes. 
It provides full support for hoisting the drilling pipes. It is 
generally 7m in length and each pipe are 3 inch in diameter. 
The strength and size of tripod mainly depend upon the 
required drilling depth.  Figure 2.6 shows the tripod.

Other Accessories

There are large number of accessories required for drilling 
works. Each item plays an important role in core drilling. 
Few of the important parts are shown in fi gure below: 
Drilling Process

Diamond core drilling work means basically to dig out 
rock sample from the earth crust. It involves other DCPT, 
Seepage tests etc. Here are the basic steps for the core 
drilling works:

Fig 2.6: Tripod 
(Source: [1] )

Fig 2.7:Water Swivel (Source: [1])

Fig 2.8: Water stand 
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Fig 2.9: Reamer Shell Fig 10: head (connector)

Fig 11: Core box           Fig 12: Chain pulley

Fig 13: Tools Fig 14: Foot Clamp [1]

First, the Geologist locates the drilling points as per 
investigation requirements.

Equipment and accessories are transported to the drilling 
sites. 

The drilling platform of approx 4m×5m size and 3m height 
is made and the machine is assembled as shown in above 
fi g 2.1.

After this, water from the pump shall be checked whether 
it is reaching   the water stand or not.The water stand 
contains the pressure gauge and fl ow-meter. Check 
whether the required fl ow rate and pressure has been 
achieved of not. Keep open the by-pass valve. 

Start the drill rig,without engaging the spindle.Connect the 
drill pipes at Kelly bar via head and connect the reamer 
the core barrel at the other end. At the end of core barrel 
connect reamer and next to it connect the drill bit.

After completion of this set-up, now it is ready for drilling 
works. For starting drilling, engage the spindle, close the 
by-pass valve in water stand and give the feeding as 
recommended. This will start cutting the core. The core 
will be stored in inner stationary tube of core barrel.

When around 2 m (as per used core barrel) length is 
penetrated, disengage the spindle from gearbox, then 
open the by-pass valve of water stand. Pull up the pipe 
using hoisting,take out the core barrel and collect the core 
sample and place it in core box. 
Add additional pipe, join the core barrel and again start 
drilling and repeat step g.
If the side wall of the hole is not fi rm, it is necessary to 
put the casing. To do so, the casing pipes are connected 
to the Kelly bar, and its other end, the casing shoe bit are 
connected. Hence, there is no need of core barrel and 
reaming shell as it doesn't take out the core sample but 
only increases the hole diameter. With increasing depth, 
keep on adding additional casing pipes.
Keep the casing in the hole, and perform core drilling 
as in step g. Repeat step g and step i till the required 
depth is achieved. Take out the drilling pipes, core barrel 
and casing pipes after the completion of core drilling. 
Dismantle the set-up. Don't forget to put the mark on drill 
hole. Some driller marks the drill hole by concreting the 
top surface of hole.
Conclusion
Core drilling is done for geological investigation. It requires 
group involvement mainly driller, geologist and mechanical 
engineer. Each member should have brief understanding 
of major drilling equipment and accessories for effi cient 
drilling. This article describes in brief about Drill rig, water 
pump, drill bit, drill rod, casing shoe, casing pipe, core 
barrel and water swivel etc. This article also enumerates 
the basic steps of drilling works. Thus, this article could be 
an important resource for one who wishes to understand 
about drilling equipment and accessories and their basic 
selection process in brief.  
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1. Background
Developing a hydropower project  involves huge investment. 
To arrange for huge investment as such, hydropower 
developers approach fi nancing institutions either at local 
level or at international level. If a project or proposal is 
attractive from different perspectives such as politically, 
economically, socio-culturally, technologically, legally, 
and environmentally, it becomes much easier to arrange 
for funds. Any project or proposal, which is attractive to 
investors, is considered Bankable. Understandably, higher 
Return on Investment (ROI) becomes the prime motive of 
any investment. Therefore bankability becomes the utmost 
concern for every investor. 

Broadly, there are three key players in a power development 
project, i.e., developer, offtaker and investor. Each of them 
has different motives for developing a hydropower plant. 
For a developer, prime motive is to generate more power, 
which can be cashed by selling energy to offtaker at an 
attractive tariff. For an offtaker, buying adequate power, 
which can easily address prevailing energy demand, 
is more important and, of course, the tariff should be 
affordable to the offtaking entity. Likewise, for a fi nancing 
institution, key concern would be whether developer 
can pay back loan at a said time-period or not. A typical 
relationship between developer, offtaker and investor is 
depicted in fi gure below: 

To address the prime motive, developers carry out 
feasibility study comprehensively and approach offtaker 
to enter into a contractual document more commonly 
known as Power Purchase Agreement (PPA), which 
ensures that power generated will be bought by the 
offtaker. Essentially, PPA terms and conditions are one of 
the fundamental criteria for fi nancing institutions to invest 
in hydropower projects apart from the credibility of the 
debtor and project fi nancing risk assessment. Delving into 
the scenario closely, we can see that the common interest 
of all these players would be suffi ced through optimum 
power generation at a said/agreed time.

Mandira Adhikari
Engineer,  Power Trade Department, NEA

Bankability Concerns of Power 
Purchase Agreement through 
Various Perspectives
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In context of Nepal, major stakeholders in hydropower 
sector are Ministry of Energy, Water Resources 
and Irrigation, Nepal Electricity Authority (NEA), an 
undertaking of Government of Nepal, and Independent 
Power Producers (IPPs). Under Ministry of Energy, 
Water Resources and Irrigation, Department of Electricity 
Development (DoED) mainly issues survey/generation 
licenses to power developers. Similarly, NEA has been 
playing a lead role in fulfi lling electricity needs of the 
country through generation, transmission, distribution, and 
trading of power. IPPs entered Nepalese power market in 
1996 A.D. when the fi rst PPA was signed between NEA 
and Himal Power Ltd. to purchase electricity generated 
from Khimti Hydropower Project (60 MW). Since then 
numbers of IPPs have been actively participating in 
generating power at present. Along with this intervention, 
NEA’s monopoly ended in generation side. While in 
contradiction, all the power generated in the country is still 
being transmitted, distributed and traded via NEA. In this 
sense, we can say that in Nepalese power market, PPA 
acts as a powerful tool to bring developer, investor and 
offtaker together for developing a hydropower project.

The untapped hydropower potential of Nepal is notably 
large. However, the investment in this sector is relatively 
inadequate. Developing a hydropower project in Nepal is 
diffi cult due to political, fi nancial, social, technical, legal, 
and environmental challenges. The sluggish development 
of hydropower sector justifi es it further. Development in 
the hydropower sector has larger impact in GDP of the 
country. So, to exploit the hydropower sector completely, 
it becomes necessary to create investment-friendly 
environment and PPAs have to be bankable to lure more 
players into the power market.

2. Major Bankability Concerns of PPAs
At present, there are 258 PPAs singed between NEA and 
IPPs. Theoretically, PPA guarantees that energy generated 
will be bought by an offtaking entity. However, in actual 
scenario, there are various other issues that are beyond 
the control of PPA. Quite a number of times, bankability 
issue comes up for discussion among developers and 
investors. What can be the reason that hydropower 
business becomes so debatable at times? Let us look into 
some of the bankability concerns of PPAs and how they 
are being dealt with in the Nepalese power market.

2.1 Power Evacuation Risk

In Nepal, status of transmission line and substation is 
poor at various locations. Projects are not completed in 
time due to various obstructions such as local disputes, 
contractual issues, poor mobilization of fund and other 
resources, sluggish decision making process, EIA/IEE and 
tree cutting issues. Therefore hydropower projects tend to 

delay their part of works to match the pace of evacuation 
facility. To address power evacuation issue, PPAs have 
penalty clauses under which defaulter is obligated to 
pay penalty to other party. In some cases, contingency 
arrangement, i.e., alternative evacuation mechanism 
is decided upon to evacuate generated energy. Such 
arrangement eases up the problem somehow but there 
are times when power cannot fl ow at full capacity.

2.2 Hydrological Risk

After obtaining survey license from DoED, hydropower 
developers prepare Detailed Project Report (DPR) where 
project charter and scope are clearly described. This is a 
crucial stage as the study determines how much energy 
can be generated from the project and, based on the 
same, the power and energy are to be contracted through 
PPA. All other clauses in PPA are for supporting the energy 
quantum delivery and offtake. It has been observed many 
times that, in order to rush into signing PPA, DPR is often 
carried out with negligence. Hydrological data availability 
is another serious issue. Department of Hydrology and 
Meteorology (DHM), which is an authorized Government 
entity to carry out hydrological and meteorological 
measurements, has published data only upto 2010 A.D. 
and for some locations, data are available only upto 2006 
A.D. Likewise, suffi cient gauging stations are also lacking. 
Most of the time energy calculation done with outdated data 
leads to inconsistency with actual data. After successful 
commercial operation of projects, projects start delivering 
energy to the national grid. Poorly conducted DPR affects 
developers at this point where developers face problems 
during energy availability declaration, which is normally 
submitted one month earlier to offtaker. For projects 
above 10 MW installed capacity, developers are allowed 
to declare energy quantum at least 90% of contract energy 
in dry season and 60% in wet season for upcoming month 
and for below 10 MW projects, the limit of availability 
declaration is 50% of the installed capacity all year round. 
There are cases when projects have hard time meeting 
declared energy. Failure to generate declared energy 
attracts penalty clauses. Likewise, in cases where energy 
declaration is done for energy more than contracted 
one, energy difference is treated as excess energy to 
which only 50% of the posted rate is payable. Even at 
offtaker’s side, poor energy estimation highly affects the 
energy planning activities of the offtaking entity. Therefore 
DPR should be carried out comprehensively to enhance 
bankability of PPA from investment point of view.

2.3 Dispatch Risk

Based on the Grid Impact Study (GIS) carried out by 
System Planning Department of NEA, it has been 
observed that there would be some problem to evacuate 
power with existing transmission infrastructure. Thus it 
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was decided that LDC would direct the projects connected 
to the national grid as to when and how much capacity 
to offtake by NEA. PPAs signed on the basis of GIS 
and Grid Connection Agreement, an agreement signed 
between grid owner and developer prior to PPA, after 
20th Shrawan, 2070 have incorporated the Take-and-Pay 
provision. Under Take-and-Pay PPAs, LDC holds the right 
to take or not take energy generated from hydropower 
projects into the system. In addition, penalty is not to be 
paid by NEA even when LDC does instruct the developer 
not to dispatch energy in case of Take-and-pay PPAs. 
However, to boost up power sector, based on Energy Crisis 
Mitigation Action Plan, 2072, NEA’s 746th board meeting 
decided to convert Take-and-Pay PPAs into Take-or-Pay 
PPAs. Under this decision, 42 PPAs corresponding to 
Take-and-Pay capacity of 778.42 MW were converted into 
Take-or-Pay PPAs and NEA continued signing PPAs on 
Take-or-Pay basis until the total capacity of ROR projects 
reached 3000 MW. The same Board decision also paved 
the way to sign Take-or-Pay PPAs for PRoR projects up 
to the capacity of 2000 MW. Further, White Paper, 2075 
that was recently issued by Ministry of Energy, Water 
Resources and Irrigation has made a provision to sign 
PPAs with Take-or-Pay provision based on energy mix 
composition mentioned in White Paper till the hydropower 
capacity reaches 15,000 MW in next 10 years.

2.4 Force Majeure

In the event of Force Majeure such as earthquake, fl ood, 
landslide, strike, protest, etc., project performance is 
affected which leads to cost and time variation to a project 
under construction. A bankable PPA should address force 
majeure events as well. As per the PPAs in practice in 
Nepalese context, certain force majeure events, as 
defi ned in PPA, are compensated with extension of 
required commercial operation date in case of projects 
under construction  and extension of PPA tenure in case 
of projects in operation phase. 

2.5 Posted Rate

PPA tariff has direct impact on the revenue generation 
of a power selling entity. For a bankable PPA, this rate 
should be enough to cover the operating cost of the 
company, to repay debt taken on time and to provide a 
reasonable Return on Equity (ROE) to the shareholders. 
In Nepalese power market, for ROR hydropower projects 
up to 100 MW, PPA tariff is fi xed ,i.e., NRs. 4.8 per kWh 
during wet season and NRs. 8.4 per kWh during dry 
season at simple escalation of 3% for 8 years. The tariff 
for projects of installed capacity 100 MW and above for 
ROR Hydropower Projects are open for negotiations 
based on ROE such that ROE higher than 17% leads to 
the reduction in the project tariff. The tariffs for PRoR and 
Storage projects, too, have been decided by NEA, i.e., for 

PRoR projects, dry season tariff (NRs./kWh) is 8.5, 8.8, 
9.4, 10.55 for peaking hour of 1  to  less than 2 hours, 
2 to less than 3 hours, 3 to less than 4 hours and 4 to 6 
hours respectively and for wet season, tariff is NRs. 4.8 
per kWh. Likewise, for Storage projects, NRs. 12.40 per 
kWh during dry season and NRs. 7.10 per kWh during wet 
season. If the wet season energy from a Storage project 
is more than 50% of annual energy, the wet season tariff 
will be lowered by the same incremental percentage. 
However, it is wise to fi x tariffs on cost-plus basis and the 
issue is expected to be sorted out when the Electricity 
Regulatory Commission will start to function soon. If the 
tariffs are not attractive, investment in the project cannot 
be encouraged.

2.6 Foreign Currency Exchange Risk

Electricity Acts of Nepal allows Foreign Direct Investment 
(FDI) in hydropower sector. As of now, 7 PPAs have been 
signed between NEA and developers with the condition of 
payment in US Dollar. Of course, apart from above listed 
issues, we further need to think about Foreign Currency 
Exchange Risk in order to encourage FDI in hydropower 
sector of Nepal. NEA has bitter experiences of Dollar-
denominated PPAs in the past. To overcome huge losses 
incurred to NEA due to lack of proper analysis in the past, 
various studies were carried out and, as its result, detailed 
guidelines on Foreign currency-denominated PPAs were 
approved by NEA. Based on the same guidelines, on 
28th January, 2018, PPA was signed for Upper Trishuli – 
1 Hydropower Project (216 MW). This PPA has even been 
regarded as a template for foreign currency PPAs for future 
reference. Apart from these considerations, investors also 
intend to have Project Development Agreement (PDA) 
between the Government and developer to minimize 
various risks.

3. Conclusion
NEA, being a single offtaker in the country, has so far 
signed 258 power purchase agreements equivalent to 
4,554.325 MW in total with various developers. Most of 
those projects have already concluded Financial Closure 
with various fi nancing institutions. Some of the projects 
have been able to draw FDI as well. However, in order to 
exploit the hydropower sector completely, more number 
of developers and investors should be attracted. To do so, 
it is necessary to create investment-friendly environment. 
Therefore, it is important to be more careful on above 
discussed points to make PPAs bankable. Both the 
Government and NEA should equally pay attention in 
this regard. Only signing PPA is not enough. If bankability 
issue is not addressed through PPA, actual development 
works of hydropower projects will be hindered and it will 
be diffi cult to attain the plan of Government to generate 
15,000 MW energy in 10 years.
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1. Background:
So far there are 72 power projects in operation as 
developed by Independent Power Producers (IPPs) with 
total installed capacity of 511MW but due to different 
operational issues during their operation they are unable 
to produce energy as it is mentioned in agreement. The 
share of generation may differ from the share of installed 
power capacity. Non-availability of capacity may be due to 
maintenance, unplanned outages and long or short term 
climatic conditions. 

Because of different policies favorable for hydropower 
generation, many IPPs are in fi eld of power generation but 
we are not able to harness as much power as we can. 
One of factors responsible for lower generation effi ciency 
compare to installed capacity of pant  is poor operational 
plant factor, so we need to ascertain factors responsible 
for poor operational plant factor.

2. Plant factors of IPP’s Projects
Within the scope of the article the plant factors (PF) on 
monthly basis are considered as follows:

1.1 Design-based Plant Factor:

This plant factor is based on the contract energy which 
is fi nalized in the energy table incorporated in the Power 
Purchase Agreement (PPA).

Design-based Plant Factor =  

2.2 Operational Plant Factor

This plant factor is based on the actual energy delivered by 
the project to NEA’s system

Operational plant factor =  

The above formula relies on the assumption that a plant 
is operated for 24 hours and 30 days also the installed 
capacity of plant refers to PPA contract capacity.

It is depicted in the graphical representations below:

Sangita Giri
Electrical Engineer, Power Trade Department, NEA

Operational 
Issues of IPPs 
Hydropower Project

Fig.i Plant Factor Analysis of IPPs’ Plants in operation
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After plotting data of average design-based  and 
operational plant factor of all 72 projects in operation from 
the private sectors on monthly basis from 2074 Baisakh 
to 2074 Chaitra , it can be observed that both operational 
and design-based plant factors for wet season month 
(from Baisakh to Mangsir ) are high. However, operational 
plant factor is poorer than design plant in wet months 
(Baisakh to Mangsir), whereas for dry season months 
(from Poush to Chaitra) both plant factors are very low 
and very narrowly different from each other as shown in 
above graphs fi g.i.

3. Reasons behind Poor 
Operational Plant Factor
Factors responsible for poor operational plant factors are 
as follows:

3.1 Inappropriate hydrological calculation 
and energy fi nalization:

Due to lack of poor feasibility analysis on hydrology of 
specifi c projects, many developers are unable to meet the 
monthly discharge mentioned in the energy table. When 
the energy delivered cannot meet 80% of contract energy 
or availability declaration (AD), whichever is lower, they 
have to pay hydrological short supply penalty. 

3.2  Line outage and power evacuation 
problem:

Due to lack of suffi cient transmission infrastructure and 
lack of (N-1) criteria in its design, power evacuation issue 
is very challenging in Nepal. Tripping in one section 
will create cascade outage of large part of Integrated 
Nepalese power System (INPS). Also, new transmission 
lines are not being ready on time. That’s why we are 
compelled to transfer power through existing transmission 
line network causing it overloaded. Existing transmission 
network in many cases may be at lower voltage and power 
evacuation may have to cover a long distance which 
increases technical losses of system. It ultimately reduces 
the energy that can be delivered at a delivery point.

3.3 System shutdown (Maintenance Issues of IPP)

Many IPPs do not have stand by operation and 
maintenance team. As its result, if any of the equipment 
fails to operate at any time during operation, it will be 
time consuming to restore the system. Many IPPs are 
procuring electro-mechanical equipment from foreign 
manufacturers about which local repair and maintenance 
team are not adequately familiar. It ultimately leads to the 
requirement of hiring experts for its maintenance from the 
same countries where the equipment is manufactured. 
It will need long shutdown period for the plants lowering 
operational plant factor. 

3.4 Sedimentation

Dams also impede the natural fl ow of sediment in rivers. 
This sediment built up in the reservoir depletes the storage 
volume, thereby signifi cantly reducing water resource 
available for generation. There are many examples which 
turn out our Storage/Peaking RoR (PRoR) projects to 
Run-off-River (RoR) projects due to lack of proper timely 
sedimentation fl ushing mechanism. Maintenance related 
to silting is expensive and since dams are usually located 
at diffi cult geographical area, this creates hindrance to 
perform the fl ushing ultimately reducing operational plant 
factor. It is applicable not only for storage and PRoR 
projects but also for RoR projects in which water fl ow 
in canal is highly affected by the volume of sediments 
deposited in it.

4.  Review of PPA provisions to 
Address Operational Issues:
NEA is striving to construct all transmission networks on 
time but due to different problems like clearance of Right 
of Way, completion time of project is being extended due 
to which many of the transmission projects are facing 
problems to evacuate power. In such cases, projects may 
evacuate power from contingency plans (alternative short 
term plan) for which both NEA and the developer do not 
need to pay penalty.

As per the provisions of PPA, following practices are 
employed to relieve the developers from hydrological 
short supply penalty 

4.1 Availability Declaration

There is PPA provision of submitting Availability 
Declaration at least 30 days before the start of a contract 
month. Under this provision, the IPPs have to declare 
energy not below 60% in wet months and 90% in dry 
months out of the total monthly contract energy. Also, they 
can amend monthly AD for one time and the amended AD 
should be submitted 7 days before the start of the contract 
month. The AD should be verifi ed by dispatchers before 

Fig.ii. Energy Generation Analysis of IPPs’ Plants in operation
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submission. They can get payment for excess energy in 
case they generate energy more than contract energy but 
excess energy should be dispatched by local dispatcher 
while submitting AD of more energy than contract energy.

Also, NEA has amended PPA with regard to hydrology 
penalty for IPPs projects of  capacity up to 10 MW 
according to which they can declare energy up to 50% of 
contract energy for both dry and wet months. 

In such cases, there will be less chances of short supply 
penalty clause being attracted. However, due to not 
fulfi lling the required criteria by many developers while 
submitting AD, the ADs are considered invalid.

4.2 NEA Forced Outage

There are many cases where projects are unable to 
evacuate power due to tripping of NEA's transmission 
line. As its consequence, they are unable to meet contract 
energy. In such cases, they have to keep record of NEA 
forced outages by verifying them to local dispatcher 
so that the energy unavailable due to the NEA forced 
outage could be added to their metered energy so as to 
meet80% of contract energy or availability declaration 
(AD), whichever is lower.

4.3 Scheduled Outage

Every Electromechanical equipment needs periodic 
maintenance to protect them from uncertain emergency 
shutdown. For which there is provision in PPA to provide 
project for maintenance, the required scheduled outage 
plan for given fi scal year have to be submitted to NEA and 
it will be fi nalized by coordinating committee before start 
of the fi scal year by taking consent of the load dispatcher 
center(LDC). Generally maintenance is carried out in wet 
season to the extent possible due to energy shortage in 
dry season Also, difference between design-based plant 
factor and operational plant factor for wet season is high 
since most of scheduled maintenance works of IPPs 
projects are carried out in this period. Due to scheduled 
maintenance of plant, if they are unable to supply 80%of 
contract energy or availability declaration (AD), whichever 
is lower, such energy unavailable due to scheduled 
outage could be added to metered energy to relieve the 
developers from short supply penalty.

4.4 Emergency Shutdown:

If there is emergency shutdown of plant during operation, 
company should inform NEA about this within 24hours from 
the start of shutdown. Then NEA will give maintenance 
time if there is valid reason for shutdown and after 
completion of maintenance, they will have to start plant by 
coordinating with local dispatcher. If developers are unable 
to supply 80% of contract energy or availability declaration 

(AD), whichever is lower, such energy unavailable due to 
emergency shutdown could be added to metered energy 
to relieve them from short supply penalty

5.Measures to be taken by IPP's
In context of Nepal, many developers are under fi nancial 
burden because of not being able to pay the debt within 
payback period of project. In many cases they are paying 
high amount ofl ate project commissioning penalty and 
short supply penalty keeping this in view there should 
be focus on some of following points from developers 
prospective:

5.1 Since hydrology is the main basis of energy estimation, 
accurate and reliable hydrological data are essential for it. 
Most of the rivers in Nepal are ungauged and if projects 
are to be built on these rivers, they are required to correlate 
hydrometric data of the concerned river with gauged river 
of similar catchment, These methods rarely give reliable 
hydro-metric data. In order to reduce effect of inconsistent 
and unreliable data on project, the energy estimation 
of a project, detailed hydrological analysis is essential 
so that there would be less chance for hydrology short 
supply penalty to projects once they are commissioned. 
In addition they need to have detailed geographical/
geological study of projects to minimize the problems 
caused due to natural calamities.

5.2 Developers should strive to complete project on time, 
if commercial operation date (COD) is not within required 
commercial operation date (RCOD)of a project, there 
will be penalty for delay in completion of project. It will 
ultimately extend payback period of the project.

6. Conclusion:
Comparing generation pattern in dry and wet seasons, it can 
be stated that there is large variation in energy generation 
pattern between wet and dry season months. Only about 
30% of energy generated in wet season months is available 
during dry season month. Ultimately it creates compulsion 
to purchase power from India so as to fulfi ll both power and 
energy during dry season. That is why we should strive to 
make month wise energy generation curve fl at in level of 
maximum energy generation as far as possible for which 
we should focus on construction of RoR projects with 
design discharge based on high Probability of Exceedance 
(PoE) like Q80 or even more. In addition, we should focus 
on construction of PRoR and Storage  plants. 

Further, hydropower developers need to pay proper 
attention for the enhancement of their operational plant 
factors and PPA provisions are to be taken care of so that 
the risks of short supply penalty could be reduced to the 
extent possible.
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Hydrological Uncertainties
in Hydropower Projects

Background
Water is one of the most imperative natural resources 
without which existence of humankind is doubtful. We 
need water not only to run our daily lives but also to meet 
the need of modern technology. And although plentiful it is 
not always in the right place at the right time or of the right 
quality. 

When it comes to defi ning hydrology and hydropower, the 
supremacy of water on Earth cannot be overlooked. The 
word hydrology itself defi nes its meaning,i.e., the study of 
water and its movement within the Earth’s atmosphere. It 
has evolved as a science to try and understand the intricate 
water systems of the Earth, to study and predict how water 
will behave under different circumstances as it moves 
within the planet Earth. Similarly, the term hydropower 
clearly means the power or energy that is generated from 
the moving water. Humans have been taking advantages 
of water for centuries, from running the mills during ancient 
Greeks to gigantic largest hydropower planttill date, “Three 
Gorges Dam” in China. Hydro plant has been creating 
massive amount of energy and contributes about 16% of 
global electricity generation. Harnessing the power of water 
is the cheapest form of energy, but environmental and 
other concerns cast doubts on its worth. Developed and 
experienced countries in the fi eld of hydropower use the 
modern and fi nest technologies to minimize the challenges 

hydropower can bring. Nevertheless, for the country like 
ours where the era of hydropower has just begun, it is very 
much important for every single hydropower project to 
undergo hydrological analysis from base level to eradicate 
the problems in sustainability of hydropower projects.

Data Assessment: Foundation Of 
Energy Estimation
Water resources cannot be managed unless we know 
where they are, in what quantity and quality, and how 
variable they are likely to be in the foreseeable future. 
Nepal is blessed with around 6000 rivers and rivulets with 
enormous hydropower potential though it is diffi cult to 
harness available potential. One of the stumbling blocks 
in a sound planning of hydropower projects could be the 
availability of stream-fl ow discharge data. In the countries 
like ours where we suffer from scarce of data,extrapolating 
from local measurements to get a regional picture is 
indispensable for today’s need. Also, available data are 
not only inconsistent but also not plenty for planning as 
water resources project planning requires about 30 years 
of discharge data  and most of the hydropower sites are 
remotely located and ungauged.

Department of Hydrology and Meteorology, under the 
Ministry of Energy, Water Resources and Irrigation, GoN, 
which is responsible for the data acquisition, processing 
and validation of measurements made in fi eld,is responsible 



jif{ @(  cª\s !  ebf} @)&%

to make hydrometric data easily accessible. In addition, 
measured data needs to be pooled, quality controlled 
and archived. Tilldate, it has 16 synoptic stations and 
around 500 hydrological and meteorological stations 
(DHM, 2018), out of which many are not functional. Figure 
below shows the major rivers of country and existing 
hydrological stations. Traditional method of recordings 
has led to unreliable and inconsistent data, which sooner 
or later will affect the outcome of planned projects. Many 
stations havedata recorded only till the year 2006 A.D. In 
this long gap of 12 years, trend of stream fl ow may have 
changed remarkably. Moreover, the energy estimated for 
hydropower projects considering these stream fl ow data 
will obviously be impractical and questionable. Similarly, 
urgency of snow hydrology is also felt as maximum rivers 
are fed by thawing snow. Good forecast of snowmelt 
runoff during dry season has now become obligatory as 
dry energy issue is one of the prime concerns for both 
NEA and Independent Power Producers.

Mechanisms of Energy Estimation
Each hydropower project requires an ample availability 

of stream fl ow data. However, most of the hydropower 
projects in Nepal especially small hydropower projects 
are built on ungauged river. Unfortunately fl ow estimation 
methods being practiced currently employ a lot of 
assumptions which lead to uncertainty. In the context of 
our country, some of the common approaches of fl ow 
estimation are:

 Catchment Area Correlation Method
 WCS-DHM (Hydest) Method
 Medium hydropower Study Project (MHSP) Method
 Medium Irrigation Project Method (MIP)
 Regional –Regression Method

However, none of these methods can estimate the fl ow 
accurately than the stream fl ow data recorded on the 
corresponding rivers.

Probability Of Exceedence (POE) 
And Flow Duration Curve (FDC)
An important question often asked is: What percentage 
of time does fl ow exceed a given value?’ For anyone who 
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Fig. i: Physiographic regions of Nepal showing major rivers and hydrological stations.
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is into hydropower fi eld, it is of major concern to answer 
this question to determine the percentage of time when 
the fl ow is too low to meet dry energy.  Identifi cation of 
capacity of hydropower plant, which allows for the optimal 
utilization of available water resources and it is also a 
challenging task, mainly because of the inherent temporal 
variation of river fl ows. Flow rate is often considered as 
‘Q’ and the exceedence value as a subscript number. The 
proportion of time at which any given fl ow is exceeded can 
be determined by generating fl ow duration curve. In order 
to explore the feasibility of hydropower, it is necessary to 
defi ne the variability of fl ow available in the streams. This is 
normally done by direct analysis of stream fl ow data or by 
applying some sort of inferential techniques from gauged 
to ungauged streams. Of course, the most reliable means 
is to use the actual stream fl ow data measured at the point 
of interest. The problem in Nepal, as in most locations, 
is that stream fl ow information is not available for all 
possible sites. The fl ow duration curve provides us with a 
means of representing the variability of fl ow at a proposed 
hydropower site in a concise graphical fashion. Flow 
duration curves have proven to be useful in evaluation of 
surface water resources for hydropower design and other 
studies where it is desirable to defi ne the variability of the 
fl ows in streams.Graph below indicates the discharge of a 
river corresponding to 40% of probability of exceedence.

NEA has a trend of designing hydropower projects at Q40 
design discharge to ensure the full capacity of a power 

plant for at least fi ve months. ROR projects, designed at 
Q40 have been easily operating their plants for around 
fi ve months as the water level rises in the rivers during 
wet season. Situation other than adopting Q40 is briefl y 
discussed below.

Considering the Energy kill situation in the case of hydro 
plants with design discharge of Q40 or greater than 
Q40,Department of Electricity Development (DoED, 
2018) has recently provisioned in the guidelines that the 
hydropower plants that applying for license would need 
to be designed at basis of Q45. It means that the plant 
has to run under full capacity for around 5.4 months a 
year. If the power plants need to be operated for a longer 
period in rated capacity, the IPP’s would have to lower the 
capacity of plant. 

‘Energy Spill’ situationduring monsoon may occur in the 
case of projects designed for probability of exceedence 
less than 40%. As per present PPA policy, NEA does not 
sign the Power Purchase Agreement with Independent 
Power Producer, for the projects with design discharge 
less than Q40 fearing the energy spill during wet season.

Environmental Releases
Water Resources Act, 1992 states that if a person or 
corporate body wants to conduct survey or utilize water 
resources they should carry out environmental study 
along with the application. The Environment Protection 

Fig. ii. Flow duration curve.
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Rules, 1997 based on Environment Protection Act has 
made it mandatory for projects above 50 MW to conduct 
Environmental impact Assessment (EIA) and for projects 
below 50MW to submit Initial Environmental Examination 
(IEE) report. Further, Hydropower Development Policy 
2001 has specifi cally mentioned that the “Downstream 
release shall be either 10% of minimum mean discharge 
or quantum identifi ed in EIA whichever is higher 
(G.DiBaldassare, 2009).

Current downstream release practices rarely consider 
project-specifi c scenarios and do not include aquatic 
habitat condition as well as how hydraulic variables of 
river change as fl ow regime changes. This indicates that 
the practice we have been using holds no methodical 
approach but only a statistical representation of natural 
fl ow regime.

Outage and Losses
A short term or a long term loss of electric power supplied 
to a particular area is power outage. There can be 
unforeseen causes of power failures in electricity network. 
Main outages that cannot be shunnedand are considered 
in PPA are forced outage and scheduled or maintenance 
outage. Losses, which are incorporated on energy table 
for the calculation of contract energy, represent the 
transmission loss. Losses from power generation point to 
a delivery point of NEA are incorporated in Energy Table 
in the form of certain percentage of contract energy.

 The combined outage and losses incorporated in the 
Energy Table are as follows:

 4 % of the total annual contract energy for the voltage 
level 132kV of connecting transmission line.

 5% of the total annual contract energy for voltage level 
33kV of connecting transmission line.

 Figure below shows the procedure of energy estimation 
from base level.

Conclusion
There is no any tailor-made solution to build any hydro 
power projects. Every individual hydropower projects vary 
from one other in their salient features. Every projects 
need to have reliable and consistent hydrometric data 
collection and analysis for the sake of correct energy 
estimation. Projects need to install their own gauging 
stations in case of ungaged river. Because assumed 
and uncertain adopted data will be detrimental to energy 
assessment. To preserve poise between development 
and environmental stability, better study on environmental 

releases shall have to be conducted. Other than this, the 
impact of sedimentation on a particular project shall be 
studied. From depleting the storage volume for storage 
projects to decreasing the life of electromechanical 
equipment in RoR and Peaking-RoR type projects, it has 
an adverse effect that cannot be ignored.  Looking at the 
scenario of projects in operation, rarely we can fi nd any 
project that delivers the accurate energy as contracted in 
PPA. This is because the approaches and methodologies 
we adopt for the energy estimation are mostly based on 
assumptions.
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Fig.iii Flowchart for procedures of energy estimation.
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Nepal was the second country to commission 
hydropower plant in Asia (source: Nepal Energy 
Forum). It was back in 1911 when the 500 kW 

Pharping Hydro started generating electricity. After over 
a century, however, installed capacity has barely reached 
1000MW. The Water and Energy Commission Secretariat 
(WECS) report from 2017 forecasted demand of electricity 
to reach 30,000 MW by 2040 to maintain economic growth 
rate at 7.2 percent. This raises a serious question on 
whether the current trend of hydropower development can 
meet the future requirement. The annual report of Nepal 
Electricity Authority 2017 states that the fi nancial closure of 

102 projects with a total capacity of nearly 20,000MW and 
Power Purchase Agreement (PPA) of around 9,000 MW 
is complete. The report also says that around 1,500MW 
worth of projects are under construction. These fi gures 
and trends in hydropower development expose the real 
challenge that Nepal will face in order to balance future 
supplies and demands.  

The popular phrase, “don’t put all your eggs in one basket", 
is highly relevant in the context of electricity generation 
which should be brought into to practice urgently as Nepal 
relies heavily on only one type of generation. Diversifi cation 

Ram Prasad Dhital, Executive Director, AEPC
Jiwan Kumar Mallik, Solar Power Expert

Role of Utility Scale Solar 
PV in Nepal from Energy 
Security Point of View



jif{ @(  cª\s !  ebf} @)&%

of generation mix is essential in the country as this nation 
is highly vulnerable to climate change. Many studies and 
researches have reported the decreasing trend of river 
fl ow. Recently, an existing turbine was replaced by a lower 
capacity turbine to counter the decreased water fl ow in 
one of the Micro Hydropower plant supported by AEPC. 
Further, civil structure comprises of nearly 60 percent 
of the overall hydropower project, which can make the 
power system more vulnerable to natural calamities 
such as earthquake and fl ash fl ood. The earthquake of 
2015 and fl ash fl ood in Bhotekoshi in 2014 are few of the 
examples that shows how vulnerable hydropower sector 
is in the country. Thus, relying only on one source of power 
generation may not be the wisest option. While, Solar PV 
plants have less than 5 percent of civil structures, making 
these systems less vulnerable to natural disaster. 

Similar to Nepal, Brazil, which is also amongst the richest 
in hydro resources, made decision to scale up Wind and 
Solar generation source. In 2011, the constitutes of wind 

and solar in Brazil was less than 1 percent. Recently, they 
have targeted to achieve the share of wind and solar to 
9 percent by 2035. This shows how hydro dominated 
nations are also switching towards increasing generation 
mix and protecting its energy security through available 
wind and solar resources. 

The daily load curve in Nepal shows a sharp evening peak, 
mostly due to residential consumption when commercial 
and industrial loads are minimal. The International Energy 
Agency (IEA)on 2015 produced sector wise average 
consumption of electricity which showed that residential 
sector consumes nearly 27 percent. In Nepal, residential 
consumption is about 45 percent(refer to Figure 2 below).
This is because in most of the developed countries, the 
commercial and industrial consumption is more than 
residential load and if Nepal achieves similar economic 
growth, the future consumption will also be dominated by 
commercial and industrial sectors. Under this condition, 
the day time demand will closely match to evening 

Figure 1:Brazil Power Generation Mix Strategy

Figure 2: Sectoral comparison of Electricity; left one is for Nepal (WECS data) and right one is World Average (IEA)
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consumption, making the daily load curve similar to that 
of Thailand whose major economy is tourism has fl at load 
curve. In order to supply power to this increasing daytime, 
Solar PV will be the best amongst the other generation 
sources available in Nepal. A multiple use of land can 
get benefi ted from the concept of "Agro-PV" (farming the 
vegetables underneath of solar PV array).

Intermittency Effect of Solar
The common perception in Nepal is that the solar is limited 
to general lighting for households and small institutions 
such as schools and health posts. Whenever we think on 
upscaling the system and connecting it to the grid, concerns 
over the intermittency due to solar are quickly raised 
and are directly linked to future frequency and voltage 
instability. In a recent global forum in Philippines, the 
2018 Asia Clean Energy Forum, over 1300 professionals 
discussed on the intermittency effect of Solar in the grid 
and recommended (i) determination of solar penetration 
is country specifi c Grid Impact Study and this study shall 
have to be dynamic, one time study can't predict for long 
time, (ii) the penetration up to 15-20% of total installed 
capacity will not raise instability in the grid, (iii) Frequency 
Linked Deviation Mechanism, Dynamic Load Balancing, 
Load Curtailment , Storage could be solution for higher 
level of penetration to maintain the grid stability. This 
forum also concluded that effect of Solar penetration in 
the grid should be based also on practice and observation 
from "learning by doing". In Nepal, several initiatives and 
studies were conducted on grid connected solar but not a 
single implementation of utility scale solar has been seen 
to date. Finally, it is better to be specifi c, demonstrate, 
learn and grow rather than sticking only to ideas. 

Recommendation for Accelerated 
Growth of Solar PV in Nepal
 National Policy - The revision of Electricity Act is 

underway, this policy should clearly defi ne the need 
of Power Generation mix from the prospective Energy 
Security. For example, 15% of total generation should 
be from Solar PV.

 Viability Gap Funding (VGF)- NEA in coordination of 
ADB has recently announced Request for Proposal 
(RfP) for development of utility scale Solar PV. 
Though, the gestation period of Solar is shorter than 
hydro,  the VGF incentive until June 2022 may not be 
make fi nancial viable project at base PPA rate of NRs. 
6.6/kWhr. It is suspected that some of the infeasible 
low bid proposals may come from ill intention to distort 
solar market in Nepal rather than development of 

project in-time.
 Determination of separate PPA rate for utility scale Solar 

PV- Recent Directive on Grid connected Alternative 
Energy by Ministry of Energy Water Resource and 
Irrigation has declared PPA rate of NRs. 7.3/kWhr. 
This PPA rate is derived just from a posted PPA rate 
of NRs. 4.8/kWhr and NRs. 8.4/kWhr in wet and 
dry season months respectively , for a hydropower 
project including 3% of escalation for 8 times for 25 
years project period.  The PPA rate for Solar should be 
separately defi ned in a more scientifi c way considering 
some other aspects like project size, land availability, 
power evacuation options etc. 

 Establish Solar Parks & Solar Cities in each of 7 
Provinces for demonstration effect.

 Effi cient Market Based Financial Mechanism like VGF, 
Carbon Development Mechanism (CDM), Accelerated 
Depreciation etc.

 Establish R&D facilities at academic, research 
institutions for Solar PV

 International Partnerships /Collaboration
 HR Developments for Solar Revolution

Conclusion
Solar should complement hydro generation in Nepal. 
The deployment of grid connected solar won't hinder 
hydro development at all . Rather, Hydro can still be main 
stream generation source followed by utility scale solar 
and roof top solar. Around the world, utilities are rapidly 
moving from Analogue to Digital, Fossil to Renewable and 
Centralized to Distributed System. 

It's time to think on similar way rather than hydro-centric 
thought only.  Realizing these facts, in the recent White 
Paper published in Baisakh 2075, the importance 
of distributed generation and utility scale solar have 
been proposed. Initiation of installation of solar PV of 
huge capacity in Province no. 2,implementation of grid 
connected rooftop solar PV and grid connected solar PV 
of capacity ranges from 100-500kW in rural municipalities 
are some of the ambition plans to diversify our generation 
mix.   

We should re-think electricity sector from the prospective 
of the national Energy Security. A calculation shows that 
135 MWp Utility Scale Solar would be required to replace 
the day time import from India. It's high time to join hands 
together to realize the governments priority in diversifying 
energy generation options.
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Infrastructure Asset Management
Defi nition

Woodhouse (2001) believe asset management is initially 
practised in the highly structured or regulated institutions 
such as armed forces, airlines and nuclear sectors, which 
later emerged in power, water, housing and other areas 
(Woodhouse, 2001). On the other hand, Brown and 
Humphrey (2005) claim the term 'asset management' fi rst 
arose in the fi nance sector to balance the risk and return. 
Later same approaches, techniques and tools have been 
developed to suit asset management practices in other 
industries, such as electricity, gas and water. 

Alegre (2007) suggests 'Asset Management is a 

multidimensional approach that may be defi ned as the 
business strategy and the corresponding planning and 
systematic and coordinated activities and practices through 
which an organisation optimally manages its assets, and 
their associated performance, risks and expenditures over 
their lifecycle'. The globally reconised asset management 
standards IAM/BSI (2008) superseeded by ISO 
55000(2014) defi nes asset management as 'systematic 
and coordinated activities and practices through which 
an organization optimally manages its assets, and their 
associated performance, risks and expenditures over their 
lifecycle for the purpose of achieving its organizational 
strategic plan'.

In summary, the primary objective of infrastructure asset 

Sushmit Sharma Bhattarai
Engineer,  BE (Civil), MSc. (ICME)
Manager, Kasuwakhola Hydropower Co. Ltd.

A Brief Introduction of 
Infrastructure Asset Management 
and its importance in Operation of 
Hydropower Projects

Abstract
Large infrastructures such as roads, rivers, dams, harbours, airports, waterworks, and railroads provide a platform 
for economic and social development and meet essential needs of the community. It has become essential to ensure 
that these infrastructures will continue to provide sustainable and economical service by intensive maintenance and 
modernization or life extension of ageing assets. A new concept of asset management disciplines and procedures 
have been materialised in the developed nations for sustainability of infrastructures including hydropower projects. 
Hydropower has been recognised as the key source of commercial energy for electricity generation in Nepal that can 
drive the nation into development. A country should analyse the importance of infrastructure asset management and 
follow the principles to overcome variety of challenges such as ageing, deterioration, underfunding, disruptive events 
and inherent risks that disrupted continued operation of hydropower projects. The focus of this article is to introduce 
infrastructure asset management and aware its benefi ciary in operation of hydropower projects. This article provides a 
basis to undertake infrastructure asset management activities including development of an asset strategy. 
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management is to resolve the demand for, and supply 
of, physical asset base and associated support services 
essential for the delivery of its core services.

Principles of Asset Management

Asset management has become an overarching tool 
accepted by different organisations. ISO 55000:2014 
identifi ed seven principles of asset management and 
recommended by IAM as well are:

 Holistic;

 Systematic;

 Systemic;

 Risk-based;

 Optimal;

 Sustainable;

 Integrated.

Woodhouse (2011) suggested that these general 
principles apply to all asset management activities. He 
added these are good indicators of the likely performance, 
robustness, fl exibility, and sustainability of the company’s 
core functions. These principles give general idea of 
asset management to be applied and developed in any 
developing nation.

Davies (2016) emphasised fundamental principle of asset 
management is “Line of Sight” which means:

 An approach within an organisation that looks to line 
up the work that is done directly on assets with the 
objectives of that organisation;

 A discipline which recognises, accommodates and 
aligns the risk of owning a particular asset with the 
goals of the organisation that operates the asset.

Asset Management Framework

In its most general sense, ‘asset management is a business 
approach to align the management of asset-related spending 
to corporate goals’, and ‘the payoff is a set of spending 
decisions capable of delivering the greatest stakeholder 
value from the investment dollars available’ (Brown, 2004). 
There is different asset management framework suggested 
by various organisation and standards such as BSI PAS 55 
(BSI, 2008); TAM (NSWT, 2006); Key Areas of AM strategy 
(Edwards, 2010); AM models (Too, 2006&2010 ); and 
AAMCOG (2011). The main purpose of each framework is to 
follow the asset management principle and to create value 
for the organisation to meet stakeholders’ requirements and 
expectations.  GFMAM (2014), IAM (2015) and Davis (2016) 
emphasisedasset management framework should include 
seven basic benchmarks shown in Table 2-1 below.

S.N Requirements of Asset Management Criteria of the benchmarks

1. Asset Management Strategy and Planning

Asset Management Policy
Asset Management Strategy
Demand Analysis
Strategic Planning
Asset Management Plans

2. Asset Management Decision-Making

Capital Investment Decision-Making
Operations & Maintenance Decision-Making
Life Cycle Cost and Value Optimisation
Resourcing Strategy and Optimisation
Shutdowns & Outage Strategy and Optimisation
Ageing Assets Strategy

3. Lifecycle Delivery Activities

Technical Standards & Legislation
Asset Creation & Acquisition
Systems Engineering
Maintenance Delivery
Reliability Engineering and Root Cause Analysis
Asset Operations
Resource Management
Shutdown/Outage Management
Incident Response
Asset Rationalisation & Disposal
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4. Asset Knowledge Enablers
Asset Information Strategy
Asset Knowledge Standards
Asset Information Systems
Asset Data & Knowledge

5. Organisation and People Enablers

Contract & Supplier Management
Asset Management Leadership
Organisational Structure, Culture, Roles &
Responsibilities
Competence & Behaviour

6. Risk & Review

Criticality, Risk Assessment & Management
Contingency Planning & Resilience Analysis
Sustainable Development
Weather & Climate Change
Asset & Systems Performance & Health

7. Monitoring
Asset & System Change Management
Management Review, Audit and Assurance
Accounting Practices
Stakeholder Relations

Table 2-1 Benchmarks of Asset Management Framework (Adapted from IAM, 2015; Davies, 2016)

Above benchmarks is a fundamental concept to apply 
asset management for any organisation. This literature 
gives clear idea to the researcher to develop asset 
management framework for theoperation of hydropower 
projects in Nepal. From this concept of knowledge, an 
organisation can effi ciently develop asset management 
paradigm. The detail about the benchmarks is described 
below clearly. 

Asset Management Challenges

Asset management has been the subject of practice and 
research for decades, there is no common understanding 
of what asset management is. It is conceptualised as a 
capability (Wenzler, 2005), process (Amadi-Echendu, 
2004) or responsibility (Vanier, 2001). Current systems 
of managing assets pose several challenges to its 
implementation. The main diffi culties described by 
Schraven et al. (2011) are alignment between the three 
decision areas: objective, situation and intervention, 
with clearly defi ned objectives serving as a rationale for 
decisions within the other two areas. Stillman (2015) 
points out four common challenges on asset management 
which are:

Data suffi ciency

Information systems are tools to support asset 
management system. If there are lack of suffi cient data 
about the conditions of assets and ages, then it will be 
diffi cult to apply proper asset management system.

Inadequate resources

If there are insuffi cient resources, asset management 
could not be achieve deffectively. Resources such as 
fi nance, spare parts, tools and workforce are key when 
implementing asset management.

Resistance to change

One of the diffi cult challenges of an asset management is 
resistance to change. Most of the organisation practice its 
old practice of management and do not want to change. 
Organizations do not believe in sustainable change and 
progress towards reliability and better performance. 

Operational silo

Organizations are structured into maintenance, operations, 
and engineering with functional heads of departments 
resulting ‘silo thinking’. The result is that budgets are 
planned and controlled with little consideration for the 
performance of the whole organisation (Huggett, 2012). 
This silo thinking always challenges to work in cross-
functional teams to take decisions in the best interest of 
the organisation.

The knowledge about consideration mentioned above 
will help organisation while following asset management 
framework for an entirely new country with no knowledge 
of asset management. The organisation must aware of 
challenges during technology transfer.
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Hydropower Projects in Nepal
Background

Nepal is a land-locked country, which has transited 
from confl ict to peace and challenging for signifi cant 
development in infrastructure. The water resources of 
Nepal are regarded as one of the key opportunities for 
future economic development of the country. Nepal is 
rich in hydro resources, with one of the highest per capita 
hydropower potentials in the world (Sangroula, 2006). The 
climatic and topographic conditions of the country make it 
favourable to develop hydropower projects.

Hydropower has been used for more than a century in this 
country, with the starting of 500KW Pharping Hydropower 
plant in 1911. Similarly, the second hydropower plant 
(640 KW) was developed at Sundarijal in 1936. Then 
Morang Hydropower Company in 1939, Sikarbas Hydro 
plant(677 KW) in 1942 although a landslide destroyed 
this plant in 1960s. The development of hydropower was 
institutionalised after the initiation of the development 
planning process. The First Five-year Plan (1956-61) 
targeted to add 20 MW of hydropower. However, the goal 
was unmet. During the Second Three-year Plan (1962- 
65), some progress was achieved. After a long gap, in 
1965, the country expanded hydropower generation with 
the construction of the Panauti Hydro plant (2400 KW) 
and the Trishuli Hydro plant (21000 KW) in 1967. A series 
of hydropower projects then followed (Sharma and Awal, 
2013).

Nepal has generated 967.85 MW (NEA Annual Report, 
2017) from hydroelectricity so far including NEA, PPP, IPP 
and foreign investors. Despite more than a century-long 
history of power generation, the nation could not develop 
enough hydropower projects. The main reasons behind 
this are decisions either dominated by the economics of 
the project or guided by vested preferences of donors as 
well as politicians ruling the country (Sangroula, 2006).

Challenges Associated 
with the Hydropower Plants

Nepal has a high potential of development in hydropower, 
agriculture and tourism sectors. However, Nepal 
has not fully and effi ciently utilised its resources for 
the development.There are several socio-economic 
and political challenges in Nepal, which limits the 
maximisation of energy generation in hydropower plants 
and could not generate enough potential energy. In the 
present context of Nepal, the demand for electricity has 
exceeded the amount of electricity that can be supplied 

by the government, resulting in frequent power disruption 
in the country. To supplement the energy shortage, the 
government is importing electricity from India, producing 
electricity from fossil fuel for short term preventive 
measures (Joshi &Shrestha, 2014). Ministry of Energy, 
Water Resources and Irrigation has formed different 
High-level taskforces consecutively to develop plans for 
generating 3,000 MW in 3 years, 5,000 MW in 5 years 
and 15,000 MW hydropower projects in 10 years (MOEN, 
2018). Nonetheless, some populations still suffer from 
frequent electricity outage while there are ample of 
hydropower development opportunities.

Also, the developed projects could not generate rated 
capacity due to the constant breakdown of the project. 
The reasons behind the continuous breakdown of projects 
are poor operation and maintenance, high demand and 
different natural hazards.

Importance of Asset Management 
in operation of hydropower 
projects
Different developed countries such as Australia, USA, 
UK have practised asset management in a hydropower 
projects. Although they have followed different frameworks 
as per their nation’s requirements, they have followed a 
fundamental principle of “Line of Sight” i.e. reliable supply 
of electricity ensuring power generating asset are properly 
operated, inspected and maintained with minimum cost 
and risks. To achieve the line of sight, USA has practised 
Integrated Business Management Model (IBMM) to 
provide a framework for ongoing asset-based planning 
and management with 12 business processes contained 
within four broad areas - Strategic Planning, Asset 
Planning, Resource Management, and Performance 
Assessment model which consists of four major areas with 
twelve business processes. Similarly, Hydro Tasmania, 
Australia develops frameworksof four main benchmarks 
including Asset base planning, Business risk identifi cation, 
Operational Risk Management Programmes, Capital 
Investment Programme. On the ot her hand, Scottish 
hydro follows the PAS 55 (currently ISO: 55000) standard. 
Overall, even though the framework is different, the 
principle should concentrate on the reliable supply of 
power with minimum cost and risk. 

Nepal lacks suffi cient capacity to supply adequate 
electricity, the country is also facing inevitable problem 
in maintenance and operation of existing plants due 
to forced outages, ageing of plants and natural risks 
hindering the country’s economic growth. It has not 
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given the importance of the reconstruction, rehabilitation 
and post maintenance planning for ageing infrastructure. 
Continuing deferment of maintenance of assets affects the 
sustainability of electricity generation. There is a need to 
explore ways to improve service levels and to consider to 
what extent these can contribute towards achieving the 
goal of sustainable electricity supply. This underscores 
the need for effi cient management and maintenance 
of existing assets in operation of a hydropower project. 
Considering this, infrastructure asset management for 
the hydropower projects is important regarding achieving 
its value for money, risk-based decision, whole life 
optimisation and long-term sustainability (PAS 55-1, 
2008). Aging assets and uncertainty in reliable supply and 
demand management produce a challenge for the optimal 
operation and maintenance of the hydropower assets. 
Asset management can minimise the risks associated with 
equipment failure, thereby extending the life of equipment 
and minimising the risk of equipment failure and reduce 
the occurrence of costly unplanned outages (Reddy, 
2016). If properly applied, asset management can assist 
the operation of hydropower plants with the strategic link 
between reliable power supply and asset management 
strategies.

Conclusion
This article helps to acknowledge extensive overview of 
infrastructure asset management and its principle to apply 
in physical infrastructures. This article has presented that 
asset management covers the procurement, operational 
management, maintenance, rehabilitation and disposal 
of assets, such that their use is maximised about their 
service delivery potential and that risks and costs are 
managed over their entire life of anyasset. Moreover, this 
chapter details the background of hydropower projects in 
Nepal, practices of asset management in hydropower by 
developed countries and importance of asset management 
in operation of hydro power projects in Nepal. In 
summary, this articleprovides an acknowledgement  to 
the hydropower developers about tools and techniques 
of asset management paradigm that can be implemented 
in hydropower operation considering the principles, a 
framework with its challenges for a reliable supply of 
electricity ensuring power generating assets are properly 
operated, inspected and maintained with minimum cost 
and risk. 
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S.N. Developer Projects Location Capacity 
(kW) PPA Date

Commercial 
Operation 

Date
1 Himal Power Ltd. Khimti Khola Dolkha 60000 2052.10.01 2057.03.27
2 Bhotekoshi Power Company Ltd. Bhotekoshi Khola Sindhupalchowk 45000 2053.04.06 2057.10.11
3 Syange Electricity Company Limited Syange Khola Lamjung 183 2058.10.03 2058.10.10
4 National Hydro Power Company Ltd. Indrawati - III Sindhupalchowk 7500 2054.09.15 2059.06.21
5 Chilime Hydro Power Company Ltd. Chilime Rasuwa 22100 2054.03.11 2060.05.08
6 Butwal Power Company Ltd. Jhimruk Khola Pyuthan 12000 2058.03.29 1994
7 Butwal Power Company Ltd. Andhi Khola Syangza 9400 2058.03.29 2071.12.22

8 Arun Valley Hydropower 
Development Co. (P.) Ltd. Piluwa Khola Small Sankhuwasabha 3000 2056.10.09 2060.06.01

9 Rairang Hydro Power 
Development Co. (P) Ltd. Rairang Khola Dhading 500 2059.08.27 2061.08.01

10 Sanima Hydropower (Pvt.) Ltd. Sunkoshi Small Sindhupalchok 2500 2058.07.28 2061.12.11
11 Alliance Power Nepal Pvt.Ltd. Chaku Khola Sindhupalchok 3000 2056.11.03 2062.03.01
12 Khudi Hydropower Ltd. Khudi Khola Lamjung 4000 2058.03.04 2063.09.15
13 Unique Hydel Co. Pvt.Ltd. Baramchi Khola Sindhupalchowk 4200 2058.12.14 2063.09.27

14 Thoppal Khola Hydro 
Power Co. Pvt. Ltd. Thoppal Khola Dhading 1650 2059.11.23 2064.07.13

15 Gautam Buddha 
Hydropower (Pvt.) Ltd. Sisne Khola Small Palpa 750 2061.04.29 2064.06.01

16 Kathmandu Small 
Hydropower Systems Pvt. Ltd. Sali Nadi Kathmandu 250 2062.04.24 2064.08.01

17 Khoranga Khola Hydropower 
Dev. Co. Pvt. Ltd. Pheme Khola Panchtar 995 2057.12.31  2064.08.05

18 Unifi ed Hydropower (P.) Ltd. Pati Khola Small Parbat 996 2062.10.28 2065.10.27

19 Task Hydropower 
Company (P.) Ltd. Seti-II Kaski 979 2063.06.08 2065.11.14

20 Ridi Hydropower Development Co. (P.) Ltd. Ridi Khola Gulmi 2400 2063.05.08  2066.07.10

21 Centre for Power 
Dev. And Services (P.) Ltd. Upper Hadi Khola Sindhupalchowk 991 2064.04.07 2066.07.22

22 Gandaki Hydro Power Co. Pvt. Ltd. Mardi Khola Kaski 4800 2060.07.07 2066.10.08

23 Himal Dolkha Hydropower  
Company  Ltd. Mai Khola Ilam 4500 2063.11.19  2067.10.14 

24 Baneswor Hydropower Pvt. Ltd. Lower Piluwa Small Sankhuwasabha 990 2064.07.21  2068.04.01

25 Barun Hydropower 
Development Co. (P.) Ltd. Hewa Khola Sankhuwasabha 4455 2061.04.02  2068.04.17

26 Bhagawati Hydropower 
Development Co. (P.) Ltd. Bijayapur-1 Kaski 4410 2066.03.30 2069.05.04

27 Kathmandu Upatyaka 
Khanepani bewasthapan Board Solar Lalitpur 680.4 2069.06.12 2069.07.15

28 Nyadi Group (P.) Ltd. Siuri Khola Lamjung 4950 2064.04.17  2069.07.30
29 United Modi Hydropwer Pvt. Ltd. Lower Modi 1 Parbat 10000 2065.10.20 2069.08.10
30 Synergy Power Development (P.) Ltd. Sipring Khola Dolkha 9658 2065.10.20  2069.10.03
31 Laughing Buddha Power Nepal (P.) Ltd. Middle Chaku Sindhupalchowk 1800 2066.11.03 2069.11.15
32 Aadishakti Power Dev. Company (P.) Ltd. Tadi Khola (Thaprek) Nuwakot 5000 2061.12.15 2069.12.14

NEPAL ELECTRICITY AUTHORITY
POWER TRADE DEPARTMENT

IPPs' Hydro Power Projects (Operation) as of FY 2074/75
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33 Ankhu Khola Jal Bidhyut Co. (P.) Ltd. Ankhu Khola - 1 Dhading 8400 2066.02.22 2070.05.05
34 Nepal Hydro Developer Pvt. Ltd. Charanawati  Khola Dolakha 3520 2067.01.13 2070.02.24
35 Laughing Buddha Power Nepal Pvt. Ltd. Lower Chaku Khola Sindhupalchowk 1800 2063.07.02 2070.04.24
36 Bhairabkunda Hydropower Pvt. Ltd. Bhairab Kunda Sindhupalchowk 3000 2065.08.02 2071.02.22
37 Radhi Bidyut Company Ltd. Radhi Khola Lamjung 4400 2066.10.18 2071.02.31

38 Pashupati Environmental Eng. Power 
Co. Pvt. Ltd. Chhote Khola Gorkha 993 2067.11.09 2071.03.09

39 Mailung Khola Hydro Power Company (P.) Ltd. Mailung Khola Rasuwa 5000 2058.04.09 2071.03.19

40 Joshi Hydropower Development 
Company Limited Upper Puwa -1 Illam 3000 2066.01.23 2071.10.01

41 Sanima Mai Hydropower Limited Mai Khola Ilam 22000 2067.01.08 2071.10.14
42 Bojini Company Private Limited Jiri Khola Small Dolkha 2200 2065.10.23 2071.11.01
43 Ruru Hydropower Project (P) Ltd. Upper Hugdi Khola Gulmi 5000 2066.04.04 2071.12.09
44 Prime Hydropower Co. Pvt. Ltd. Belkhu Dhading 518 2064.04.04 2071.12.30
45 Api Power Company Pvt. Ltd. Naugadh gad Khola Darchula 8500 2067.01.19 2072.05.02
46 Kutheli Bukhari Small Hydropower (P).Ltd Suspa Bukhari Dolakha 998 2069.04.32 2072.06.03
47 Sanima Mai Hydropower Ltd. Mai Cascade Ilam 7000 2069.10.12 2072.10.29
48 Chhyangdi Hydropower Limited Chhandi Lamjung 2000 2068.12.23 2072.12.13

49 Panchakanya Mai Hydropower Ltd. (Previously 
Mai Valley and prior to that East Nepal) Upper Mai Khola Ilam 9980 2061.12.19 2073.03.09

50 Sayapatri Hydropower Private Limited Daram Khola A Baglung 2500 2068.12.19 2073.03.12
51 Electro-com and Research Centre Pvt. Ltd. Jhyadi Khola Sindhupalchowk 2000 2067.01.30 2073.05.31
52 Khani Khola Hydropower Company Pvt. Ltd. Tungun-Thosne Lalitpur 4360 2069.04.05 2073.07.09
53 Daraudi Kalika Hydro Pvt. Ltd. Daraudi Khola A Gorkha 6000 2068.05.19 2073.08.13
54 Khani Khola Hydropower Company Pvt. Ltd. Khani Khola Lalitpur 2000 2069.04.05 2073.08.20
55 Sapsu Kalika Hydropower Co. Pvt. Ltd. Miya Khola Khotang 996 2069.08.10 2073.09.03
56 Sinohydro-Sagarmatha Power Company (P) Ltd. Upper Marsyangdi "A" Lamjung 50000 2067.09.14 2073.09.17
57 Madi Power Pvt. Ltd. Upper Madi Kaski 25000 2066.05.21 2073.09.25
58 Panchthar Power Company Pvt. Ltd. Hewa Khola A Panchthar 14900 2068.05.30 2073.10.22
59 Sanvi Energy pvt. Ltd. Jogmai Ilam 7600 2069.08.07 2074.01.18
60 Bhugol Energy Dev Compay (P). Ltd Dwari Khola Dailekha 3750 2069.12.30 2074.1.23
61 Mai Valley Hydropower Private Limited Upper Mai C Ilam 5100 2068.12.23 2074.04.09
62 Dronanchal Hydropower Co.Pvt.Ltd Dhunge-Jiri Dolakha 600 2068.09.25 2074.06.01

63 Dibyaswari Hydropower Limited Sabha Khola Sankhuwasabha 4000 2068.11.17 2074.06.02
64 Puwa Khola-1 Hydropower P. Ltd. Puwa Khola -1 Ilam 4000 2070.10.09 2074.06.23
65 Shibani Hydropower Co. Pvt. Ltd. Phawa Khola Taplejung 4950 2063.12.01 2074.07.14
66 Mount Kailash Energy Pvt. Ltd. Thapa Khola Myagdi 13600 2067.10.11 2074.08.22
67 Mandakini Hydropower Limited Sardi Khola Kaski 4000 2068.11.11 2074.08.23
68 Garjang Upatyaka Hydropower (P.) Ltd.                                                          Chake Khola Ramechhap 2830 2065.11.06 2074.08.28
69 Union Hydropower Pvt Ltd. Midim Karapu Lamjung 3000 2069.10.28 2074.10.15
70 Syauri Bhumey Microhydro Project Syauri Bhumey Nuwakot 23 2072.11.16 2074.10.18
71 Molung Hydropower Company Pvt. Ltd. Molung Khola Okhaldhunga 7000 2069.11.21 2074.12.12
72 Sikles Hydropower Pvt. Ltd. Madkyu Khola Kaski 13000 2066.08.03 2074.12.19
73 Himal Dolkha Hydropower  Company  Ltd. Mai sana Cascade Ilam 8000 2069.11.14 2074.12.26
74 Barahi Hydropower Pvt.ltd Theule Khola Baglung 1500 2066.12.16 075.03.24

75 Leguwa Khola Laghu Jalbidhyut Sahakari 
Sastha Ltd. Leguwa Khola Dhankuta 40 2072.11.21 2075.03.28

   TOTAL 512,695.40 
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S.N. Developers Projects Location
Installed 
Capacity 

(kW)  
PPA Date

Required 
Commercial 

Operation Date

1 Eastern  Hydropower Pvt. Ltd. Pikhuwa Khola Bhojpur 5000 2066.07.24 2076.03.30

2 Upper Tamakoshi Hydropower Ltd. Upper Tamakoshi Dolkha 456000 2067.09.14 2072.9.10 - 4 Units, 
2073.3.30 - 2 Units

3 Nama Buddha Hydropower Pvt. Ltd. Tinau Khola Small Palpa 1665 2065.03.31 2066.11.1 (990kw) 
2077.09.15 (675kw)

4 Himalayan Hydropower Pvt. Ltd. Namarjun Madi Kaski 11800 2066.05.30 2071.4.1
5 Jumdi Hydropower Pvt. Ltd. Jumdi Khola Gulmi 1750 2066.10.21 2069.10.11
6 Hira Ratna Hydropower P.ltd Tadi Khola Nuwakot 5000 2067.01.09 2075.10.01
7 Energy Engineering Pvt. Ltd. Upper Mailung A Rasuwa 6420 2067.03.25 2075.10.01

8 Teleye Samyak Hydropower 
Company Pvt. Ltd. Dhansi Khola Rolpa 955 2067.04.12 2069.11.28

9 Shiva Shree Hydropower (P.) Ltd. Upper Chaku A Sindhupalchowk 22200 2067.05.22 2073.01.25

10 Greenlife Energy Pvt. Ltd. Khani khola-1 Dolakha 40000 2067.06.24 
2074.02.21 

 2074.12.17 (25MW)  
2076.09.03 (15MW)

11 Himalaya Urja Bikas Co. Pvt. Ltd. Upper Khimti Ramechhap 12000 2067.10.09 2075.3.32
12 Green Ventures Pvt. Ltd. Likhu-IV Ramechhap 52400 2067.10.19 2077.06.30
13 Robust Energy Ltd. Mistri Khola Myagdi 42000 2067.10.20 2076.05.14
14 Manang Trade Link Pvt. Ltd. Lower Modi Parbat 20000 2068.05.20 2074.3.31

15 Mathillo Mailung Khola Jalbidhyut Ltd. 
(Prv. Molnia Power Ltd.) Upper Mailun Rasuwa 14300 2068.05.23 2075.10.01

16 Sanjen Hydropower Co.Limited Upper Sanjen Rasuwa 14800 2068.06.23 2075.10.01

17 Middle Bhotekoshi Jalbidhyut 
Company Ltd. Middle Bhotekoshi Sindhupalchowk 102000 2068.07.28 2076.12.28

18 Chilime Hydro Power Company Ltd. Rasuwagadhi Rasuwa 111000 2068.07.28 2075.10.01
19 Water and Energy Nepal Pvt. Ltd. Badi Gad Baglung 6600 2068.08.13 2072.2.14
20 Sanjen Hydropower Company Limited Sanjen Rasuwa 42500 2068.08.19 2075.10.01
21 Gelun Hydropower Co.Pvt.Ltd Gelun Sindhupalchowk 3200 2068.09.25 2074.06.14
22 Dariyal Small Hydropower Pvt.Ltd Upper Belkhu Dhading 750 2068.11.28 2071.7.16
23 Suryakunda Hydroelectric Pvt. Ltd. Upper Tadi Nuwakot 11000 2068.12.03 2075.10.01
24 Himalayan Power Partner Pvt. Ltd. Dordi Khola Lamjung 27000 2069.03.01 2076.05.14
25 Sasha Engingeering Hydropower (P). Ltd Khani Khola (Dolakha) Dolakha 30000 2069.03.25 2074.12.17
26 Arun Kabeli Power Ltd. Kabeli B-1 Taplejung, Panchthar 25000 2069.03.29  2075.01.09
27 Rising Hydropower Compnay Ltd. Selang Khola Sindhupalchowk 990 2069.03.31 2071.6.15
28 Liberty Hydropower Pvt. Ltd. Upper Dordi A Lamjung 25000 2069.06.02 2076.05.14 
29 Hydro Innovation Pvt. Ltd. Tinekhu Khola Dolakha 990 2069.06.08 2074.12.30
30 Salankhu Khola Hydropower Pvt. Ltd. Salankhu Khola Nuwakot 2500 2069.06.14 2071.11.30
31 Moonlight Hydropower Pvt. Ltd. Balephi A Sindhupalchowk 10600 2069.07.14  2076.12.28
32 Middle Modi Hydropower Ltd. Middle Modi Parbat 15100 2069.08.21 2077.03.31
33 Reliable Hydropower Co. Pvt. Ltd. Khorunga Khola Terhathum 4800 2069.08.26  2077.08.16
34 Rara Hydropower Development Co. Pvt. Ltd. Upper Parajuli Khola Dailekh 2150 2069.08.28 2071.12.17
35 Lohore Khola Hydropower Co. Pvt. Ltd. Lohore Khola Dailekh 4200 2069.09.08 2073.06.20
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36 Beni Hydropower Project Pvt. Ltd. Upper Solu Solukhumbu 18000 2069.09.16 2074.10.01
37 Dudhkoshi Power Company Pvt. Ltd. Rawa Khola Khotang 6500 2069.09.26  2073.05.31

38 Universal Power Company Ltd. Lower Khare Dolakha 11000 2069.10.22 2074.9.16 (8.26MW) 
2076.04.03 (2.74MW)

39 Mandu Hydropower Ltd. Bagmati Khola Small Makawanpur/Lalitpur 22000 2069.10.07 2076.03.30 (20MW) 
2077.05.30 (2MW)

40 Madhya Midim Jalbidhyut Company P. Ltd. Middle Midim Lamjung 3100 2069.10.23 2072.5.1
41 Volcano Hydropower Pvt. Ltd. Teliya Khola Dhankuta 996 2069.10.25 2071.7.24

42 Bindhyabasini Hydropower 
Development Co. (P.) Ltd. Rudi Khola A Lamjung and 

Kaski 8800 2069.10.28 2076.02.32 

43 Betrawoti Hydropower Company (P).Ltd Phalankhu Khola Rasuwa 13700 2069.12.06 2075.10.01
44 Himalaya Urja Bikas Co. Ltd. Upper Khimti II Ramechhap 7000 2069.12.09 2075.12.01
45 Salmanidevi Hydropower (P). Ltd Kapadi Gad Doti 3330 2069.12.11 2073.08.15
46 Dovan Hydropower Company Pvt. Ltd. Junbesi Khola Solukhumbu 5200 2069.12.29 2076.08.30

47 Ghalemdi Hydro Limited (Previously, 
Cemat Power Dev Company (P). Ltd.) Ghalemdi Khola Myagdi 5000 2069.12.30 2074.07.30 (4MW) 

2077.05.03(1MW)
48 Tallo Midim Jalbidhut Company Pvt. Ltd. Lower Midim Lamjung 996 2070.01.19 2071.8.1
49 Rairang Hydropower Development Company Ltd. Iwa Khola Taplejung 9900 2070.01.29 2075.4.1
50 Tangchhar Hydro Pvt. Ltd Tangchhahara Mustang 2200 2070.02.20 2073.7.1
51 Abiral Hydropower Co. Pvt. Ltd. Upper Khadam Morang 990 2070.02.21 2071.08.01

52 Manakamana Engineering 
Hydropower Pvt. Ltd. Ghatte Khola Dolakha 5000 2070.04.28 2075.03.16

53 Essel-Clean Solu Hydropower Pvt. Ltd. Lower Solu Solukhumbu 82000 2070.07.15  2076.8.30
54 Consortium Power Developers Pvt. Ltd. Khare Khola Dolakha 24100 2070.07.15 2075.08.15
55 Upper Solu Hydroelectric Company Pvt. Ltd Solu Khola Solukhumbu 23500 2070.07.24 2075.4.1

56 Singati Hydro Energy Pvt. Ltd. Singati Khola Dolakha 25000 2070.07.27 2075.05.31 (16MW) 
2077.04.01 (9MW)

57 Maya Khola Hydropower Co. Pvt. Ltd. Maya Khola Sankhuwasabha 14900 2070.08.30 2076.9.1
58 Idi Hydropower Co. P. Ltd. Idi Khola Kaski 975 2070.09.01 2074.09.16
59 Buddha Bhumi Nepal Hydro Power Co. Pvt. Ltd. Lower Tadi Nuwakot 4993 2070.12.10 2075.10.01
60 Mountain Hydro Nepal Pvt. Ltd. Tallo Hewa Khola Panchthar 21600 2071.4.9 2075.01.09

61 Bindhyabasini Hydropower 
Development Co. (P.) Ltd. Rudi Khola B Lamjung and 

Kaski 6600 2071.4.20  2076.02.32

62 Dordi Khola Jal Bidyut Company Ltd. Dordi-1 Khola Lamjung 10300 2071.07.19 2076.08.16
63 River Falls Hydropower Development Pvt. Ltd. Down Piluwa Sankhuwasabha 9500 2071.10.18 2076.09.01
64 Rangoon Khola Hydropower Pvt. Ltd. Jeuligad Small Bajhang 996 2071.10.20 2075.03.32
65 Peoples' Hydropower Company Pvt. Ltd. Super Dordi 'Kha' Lamjung 49600 2071.11.13 2077.03.29
66 Hydro Venture Private Limited Solu Khola (Dudhkoshi) Solukhumbu 86000 2071.11.13 2077.06.10
67 Global Hydropower Associate Pvt. Ltd. Likhu-2 Solukhumbu/Ramechap 33400 2071.11.19 2077.04.01
68 Paan Himalaya Energy Private Limited Likhu-1 Solukhumbu/Ramechap 51400 2071.11.19 2077.04.01
69 Numbur Himalaya Hydropower Pvt. Ltd. Likhu Khola A Solukhumbu/Ramechap 24200 2071.11.22 2077.04.01
70 Dipsabha Hydropower Pvt. Ltd. Sabha Khola A Sankhuwasabha 9990 2071.12.02 2076.07.15
71 Research and Development Group Pvt. Ltd. Rupse Khola Myagdi 4000 2071.12.17 2076.08.02
72 Hydro Empire Pvt. Ltd. Upper Myagdi Myagdi 20000 2071.12.17 2077.05.30
73 Chandeshwori Mahadev Khola MH. Co. Pvt. Ltd. Chulepu Khola Ramechhap 8520 2071.12.23 2075.04.15
74 Nyadi Hydropower Limited Nyadi Lamjung 30000 2072.02.12 2077.01.06
75 Suri Khola Hydropower Pvt. Ltd. Suri Khola Dolakha 6400 2072.02.20 2074.12.30
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76 Bungal Hydro Pvt. Ltd. 
(Previously Sanigad Hydro Pvt. Ltd.) Upper Sanigad Bajhang 10700 2072.03.15 2076.05.29

77 Kalanga Hydro Pvt. Ltd. Kalangagad Bajhang 15330 2072.03.15 2076.05.29
78 Sanigad Hydro Pvt. Ltd. Upper Kalangagad Bajhang 38460 2072.03.15 2077.04.15
79 Dhaulagiri Kalika Hydro Pvt. Ltd. Darbang-Myagdi Myagdi 25000 2072.04.28 2075.12.25
80 Menchhiyam Hydropower Pvt. Ltd. Upper Piluwa Khola 2 Sankhuwasabha 4720 2072.05.11 2076.04.01
81 Kabeli Energy Limited Kabeli-A Panchthar and Taplejung 37600 2072.06.07 2076.11.03
82 Upper Syange Hydropower P. Ltd. Upper Syange Khola Lamjung 2400 2072.06.14 2075.10.01

83 Peoples Energy Ltd. (Previously 
Peoples Hydro Co-operative Ltd.) Khimti-2 Dolakha and 

Ramechhap 48800 2072.06.14 2078.04.01

84 Chauri Hydropower (P.) Ltd. Chauri Khola

Kavrepalanchowk, 
Ramechhap, 

Sindhupalchowk, 
Dolakha

5000 2072.06.14 2075.12.30

85 Pashupati Environmental Power Co. Pvt. Ltd. Lower Chhote Khola Gorkha 997 2072.08.04 2076.05.15
86 Huaning Development Pvt. Ltd. Upper Balephi A Sindhupalchowk 36000 2072.08.29 2075.10.06
87 Upper Hewa Khola Hydropower Co. Pvt. Ltd. Upper Hewa Khola Small Sankhuwasabha 8500 2072.09.23 2076.03.17

88 Multi Energy Development Pvt. Ltd. Langtang Khola Rasuwa 20000 2072.09.29 2076.12.30 (10MW)  
2078.04.03 (10MW)

89 Ankhu Hydropower (P.) Ltd. Ankhu Khola Dhading 34000 2073.01.30 2076.12.30

90 Myagdi Hydropower Pvt. Ltd. Ghar Khola Myagdi 14000 2073.02.11 2076.08.30 (8.3 MW) 
2078.10.17 (5.7 MW)

91 Richet Jalbidhyut Company Pvt. Ltd. Richet Khola Gorkha 4980 2073.02.23 2075.03.31
92 United Idi Mardi and R.B. Hydropower Pvt. Ltd. Upper Mardi Kaski 7000 2073.02.25 2075.04.01
93 Rapti Hydro and General Construction Pvt. Ltd. Rukumgad Rukum 5000 2073.03.07 2076.09.01
94 Rawa Energy Development Pvt. Ltd. Upper Rawa Khotang 2800 2073.04.24 2076.03.30
95 Siddhi Hydropower Company Pvt. Ltd. Siddhi Khola Illam 10000 2074.05.29 2077.03.31
96 Api Power Company Pvt. Ltd. Upper Naugad Gad Darchula 8000 2073.07.12 2077.04.01
97 Terhathum Power Company Pvt. Ltd. Upper Khorunga Terhathum 7500 2073.07.29 2076.09.01
98 Nilgiri Khola Hydropower Co. Ltd. Nilgiri Khola Myagdi 38000 2073.11.30 2080.08.30
99 Super Mai Hydropower Pvt. Ltd. Super Mai Illam 7800 2073.12.06 2077.04.01

100 Siuri Nyadi Power Pvt. Ltd. Super Nyadi Lamjung 40270 2074.02.19 2079.04.01
101 Swet-Ganga Hydropower and Construction Ltd. Lower Likhu Ramechhap 28100 2073.09.14 2078.08.15
102 Nilgiri Khola Hydropower Co. Ltd. Nilgiri Khola-2 Myagdi 62000 2074.03.05 2081.08.30
103 Sano Milti Khola Hydropower Ltd. Sano Milti Ramechhap and Dolakha 3000 2073.01.13 2075.08.01
104 Diamond Hydropower Pvt. Ltd. Upper Daraudi-1 Gorkha 10000 2072.08.14 2075.09.17
105 Chhyangdi Hydropower Limited Upper Chhyangdi Khola Lamjung 4000 2074.03.22 2078.04.05
106 Taksar-Pikhuwa Hydropower Pvt. Ltd. Taksar Pikhuwa Bhojpur 8000 2073.09.01 2076.10.23
107 Rasuwa Hydropower Pvt. Ltd Phalanku Khola Rasuwa 5000 2071.08.24 2076.08.01

   TOTAL 2,356,313   
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S.N. Developers Projects Location
Installed 
Capacity 

(kW)  
PPA Date RCOD 

1 Balephi Jalbidhyut Co. Ltd. Balephi Sindhupalchowk 23520 2067.09.08 2077.06.30
2 Ingwa Hydro Power Pvt. Ltd Upper Ingwa khola Taplejung 9700 2068.03.10 2073.04.01
3 Deurali Bahuudesiya Sahakari Sanstha Ltd. Midim Khola Lamjung 100 2070.02.20 2070.5.1
4 Ludee Hydropower Development Co. Pvt.Ltd Ludee Khola Gorkha 750 2071.4.21 2073.4.1
5 Makari Gad Hydropower Pvt. Ltd. Makarigad Darchula 10000 2072.08.29 2076.02.32
6 Civil Hydropower Pvt. Ltd. Bijayapur 2 Khola Small Kaski 4500 2072.09.12 2075.03.32
7 Yambling Hydropower Pvt. Ltd. Yambling Khola Sindhupalchowk 7270 2072.09.29 2077.03.17
8 United Modi Hydropwer Ltd. Lower Modi 2 Parbat 10500 2072.11.14 2076.03.17
9 Salasungi Power Limited Sanjen Khola Rasuwa 78000 2072.12.02 2077.03.08

10 Siddhakali Power Limited Trishuli Galchi Nuwakot and Dhading 75000 2073.02.20 2077.02.01
11 Him River Power Pvt. Ltd. Liping Khola Sindhupalchowk 16260 2073.02.28 2077.01.22
12 Chirkhwa Hydropower Pvt. Ltd. Upper Chirkhwa Bhojpur 4700 2073.03.01 2077.04.01
13 Energy Venture Pvt. Ltd. Upper Lapche Dolakha 52000 2073.04.20 2078.12.30
14 Sindhujwala Hydropower Ltd. Upper Nyasem Sindhupalchowk 41400 2073.07.24 2077.03.30
15 Samling Power Company Pvt. Ltd. Mai Beni Illam 9008 2073.07.26 2078.08.02
16 Tamor Sanima Energy Pvt. Ltd. Middle Tamor Taplejung 52100 2073.09.26 2078.05.28
17 Daram Khola Hydro Energy Ltd. Daram Khola Baglung and Gulmi 7300 2073.10.09 2076.09.08
18 Pahadi Hydro Power Company (P.) Ltd. Madhya Tara Khola Small Baglung 1700 2073.10.26 2075.08.29
19 Himal Hydro and General Construction Ltd. Super Madi Kaski 44000 2073.10.27 2078.02.28
20 Sisa Hydro Electric Company Pvt. Ltd. Sisa Khola A Solukhumbu 2800 2073.10.28 2077.12.12
21 Chirkhwa Hydropower Pvt. Ltd. Lower Chirkhwa Bhojpur 4060 2074.01.20 2078.04.01
22 Him Consult Pvt. Ltd. Rele Khola Myagdi 6000 2074.01.28 2077.02.19
23 Himali Rural Electric Co-operative Ltd. Leguwa Khola Small Dhankuta 640 2074.02.08 2075.12.28
24 Sabha Pokhari Hydro Power (P.) Ltd. Lankhuwa Khola Sankhuwasabha 5000 2074.02.21 2077.09.14
25 United Mewa Khola Hydropower Pvt. Ltd. Mewa Khola Taplejung 50000 2074.02.21 2078.04.01
26 Parbat Paiyun Khola Hydropower Company Pvt. Ltd. Seti Khola Parbat 3500 2074.02.22 2076.12.30
27 Sewa Hydro Ltd. Lower Selang Sindhupalchowk 1500 2074.02.22 2075.12.30
28 Gorakshya Hydropower Pvt. Ltd. Super Ankhu Khola Dhading 23500 2074.03.15 2080.09.15

29 Orbit Energy Pvt. Ltd. (Previously Pokhari 
Hydropower Company Pvt. Ltd.) Sabha Khola B Sankhuwasabha 15100 2074.03.26 2078.2.31

30 Nyam Nyam Hydropower Company Pvt. Ltd. Nyam Nyam Khola Rasuwa 6000 2074.03.27 2077.12.31

31 Surya Power Company Pvt. Ltd. Bishnu Priya Solar 
Farm Project Nawalparasi 960 2074.04.08 2074.04.17

32 Saptang Hydro Power Pvt. Ltd. Saptang Khola Nuwakot 2500 2074.04.08 2076.04.12

33 Jhyamolongma Hydropower 
Development Company Pvt. Ltd. Karuwa Seti Kaski 32000 2074.04.20 2079.01.12

34 Century Energy Pvt. Ltd. Hadi Khola Sunkoshi A Sindhupalchowk 997 2074.05.05 2076.11.03
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35 People's Power Limited Puwa - 2 Illam 4960 2074.05.05 2078.06.11
36 Trishuli Hydropower Company Ltd. Upper Trishuli 3B Rasuwa 37000 2074.05.06 2078.11.17
37 Mount Nilgiri Hydropower Company Pvt. Ltd. Rurubanchu-1 Kalikot 13500 2074.05.08 2077.11.03
38 Bhujung Hydropower Pvt. Ltd. Upper Midim Lamjung 7500 2074.05.29 2078.04.01

39 Himalayan Water Resources and Energy 
Development Co. Pvt. Ltd. Upper Chauri Kavrepalanchowk 6000 2074.07.27 2078.04.04

40 Nasa Hydropower Pvt. Ltd. Lapche Khola Dolakha 99400 2074.07.29 2079.04.14
41 Dolti Power Company Pvt. Ltd. Padam Khola Dailekh 4800 2074.08.01 2077.11.08
42 IDS Energy Pvt. Ltd. Lower Khorunga Terhathum 5400 2074.08.24 2078.04.01
43 Langtang Bhotekoshi Hydropower Company Pvt. Ltd. Rasuwa Bhotekoshi Rasuwa 120000 2074.09.07 2078.09.07
44 Upper Richet Hydropower Pvt. Ltd. Upper Richet Gorkha 2000 2074.09.20 2077.04.01

45 Him Star Urja Co. Pvt. Ltd. Buku Kapati Okhaldhunga and 
Solukhumbu 5000 2074.10.11 2077.04.15

46 Khechereswor Jal Vidhyut Pvt. Ltd. Jadari Gad Small Bajhang 1000 2074.10.12 2077.07.30
47 Khechereswor Jal Vidhyut Pvt. Ltd. Salubyani Gad Small Bajhang 233 2074.10.12 2077.09.29
48 Nepal Water and Energy Development Company Pvt. Ltd. Upper Trishuli - 1 Rasuwa 216000 2074.10.14 2080.12.18
49 Gaughar Ujjyalo Sana Hydropower Co. Pvt. Ltd. Ghatte Khola Small Sindhupalchowk 970 2074.11.11 2077.03.01
50 Unitech Hydropower Co. Pvt. Ltd. Upper Phawa Taplejung 5800 2074.11.11 2078.04.16
51 Seti Khola Hydropower Pvt. Ltd. Seti Khola Kaski 22000 2074.11.11 2079.04.15
52 Sagarmatha Jalabidhyut Company Pvt. Ltd. Super Mai 'A' Illam 9600 2074.11.14 2077.09.29
53 Chimal Gramin Bidhyut Sahakari Sanstha Ltd. Sobuwa Khola-2 MHP Taplejung 90 2074.11.15 2074.11.30
54 Vision Energy and Power Pvt. Ltd. Nupche Likhu Ramechhap 57500 2074.11.28 2080.05.02
55 Omega Energy Developer Pvt. Ltd. Sunigad Bajhang 11050 2074.11.30 2080.02.07
56 Mai Khola Hydropower Pvt. Ltd. Super Mai Cascade Illam 3800 2074.12.07 2078.04.01
57 Asian Hydropower Pvt. Ltd. Lower Jogmai Illam 6200 2074.12.07 2078.04.01
58 Gaurishankar Power Development Pvt. Ltd. Middle Hyongu Khola B Solukhumbu 22900 2074.12.08 2079.04.01
59 Upper Lohore Khola Hydropower Co. Pvt. Ltd. Upper Lohore Dailekh 4000 2074.12.08 2077.04.11
60 Super Hewa Power Company Pvt. Ltd. Super Hewa Sankhuwasabha 5000 2074.12.27 2078.04.01
61 Khimti Gramin Bidhyut Sahakari Sanstha Ltd. Jhankre Khola Small Dolakha 600 2075.02.04 2076.05.14
62 Baraha Multipower Pvt. Ltd. Irkhuwa Khola B Bhojpur 15524 2075.02.14 2079.04.15
63 Aashutosh Energy Pvt. Ltd. Chepe Khola Small Lamjung 8630 2075.02.15 2078.11.09
64 Lower Irkhuwa Hydropower Co. Pvt. Ltd. Lower Irkhuwa Bhojpur 13040 2075.02.16 2079.04.03
65 Sungava Foundation Pvt. Ltd. Thulo Khola Myagdi 21300 2075.02.17 2079.04.15
66 Jhilimili Hydropower Co. Pvt. Ltd. Gulangdi Khola Gulmi 980 2075.02.24 2078.01.14
67 North Summit Hydro Pvt. Ltd. Nyadi Phidi Lamjung 21400 2075.02.24 2079.12.15
68 Himali Hydro Fund Pvt. Ltd. Sona Khola Taplejung 9000 2075.03.14 2080.07.30
69 Tanahun Hydropower Ltd. Tanahun Tanahun 140000 2075.03.15 2080.12.30
70 Sailung Power Company Pvt. Ltd. Bhotekoshi-1 Sindhupalchowk 40000 2075.03.15 2079.07.01
71 Jalshakti Hydro Company Pvt. Ltd. Ilep (Tatopani) Dhading 23675 2075.03.25 2081.08.25
72 Three Star Hydropower Company Ltd. Sapsup Khola Khotang 6600 2075.03.25 2078.06.31
73 Tundi Power Pvt.Ltd Rahughat Mangale Myagdi 35500 2075.03.29 2079.08.29
74 Tundi Power Pvt.Ltd Upper Rahughat Myagdi 48500 2075.03.29 2080.08.29
   Total   1,658,817   
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Power Purchase Agreements Terminated as of FY 2074/75
S.N. Developer Project Location Capacity 

(kW) 
Reason for 
Termination

1 TMB Energietechnik Narayani Shankar Biomass Rupandehi 600 Event of Default

2 Jywala Sajhedari Hydropower 
Company Pvt. Ltd. Tame Khola Dailekh 1250 Event of Default

   Total 1850  

IPPs' Hydro Power Projects with Issurance of  
Notice of Default as of FY 2074/75

S.N. Developers Projects Location Installed 
Capacity (kW)  PPA Date

1 Jumdi Hydropower Pvt. Ltd. Jumdi Khola Gulmi 1750 2066.10.21
2 Teleye Samyak Hydropower Company Pvt. Ltd. Dhansi Khola Rolpa 955 2067.04.12
3 Ingwa Hydro Power Pvt. Ltd Upper Ingwa khola Taplejung 9700 2068.03.10
4 Water and Energy Nepal Pvt. Ltd. Badi Gad Baglung 6600 2068.08.13
5 Salankhu Khola Hydropower Pvt. Ltd. Salankhu Khola Nuwakot 2500 2069.06.14
6 Lohore Khola Hydropower Co. Pvt. Ltd. Lohore Khola Dailekh 4200 2069.09.08
7 Volcano Hydropower Pvt. Ltd. Teliya Khola Dhankuta 996 2069.10.25
8 Tallo Midim Jalbidhut Company Pvt. Ltd. Lower Midim Lamjung 996 2070.01.19
9 Tangchhar Hydro Pvt. Ltd Tangchhahara Mustang 2200 2070.02.20
10 Ludee Hydropower Development Co. Pvt. Ltd. Ludee Khola Gorkha 750 2071.04.21
   Total  30,647  

;"rgf 
g]kfn ljB't k|flws/0fn] ljB't pTkfbg, k|;f/0f tyf ljt/0f u/L 
;j{;fwf/0fnfO{ ;]jf k'¥ofpFb} cfO/x]sf] ;j{ljlbt} 5 . o;/L ljB't 
;]jf k|bfg ubf{ lgld{t k|;f/0f nfOgx?sf] pRr ef]N6]h -^^ s]=eL= 

tyf !#@ s]=eL=_ k|;f/0f nfOgx?sf] …/fO6 ckm j]Ú 6fj/sf] s]Gb|laGb' 
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tyf cGo s'g} lsl;dsf] lgdf{0f ubf{ b'3{6gf eO{ wghgsf] Iflt x'g] 
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;a}sf] hfgsf/Lsf nflu of] ;"rgf k|sflzt ul/Psf] 5 . sxL+, s;}n] 
of] ;"rgfljk/Lt sfo{ u/L b'3{6gf x'g uPdf g]kfn ljB't k|flws/0f 

hjfkmb]xL gx'g] Joxf]/f;d]t hfgsf/L u/fOG5 . 
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