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k|:tfjgf 
 

g]kfnsf] ;+ljwfg @)&@ sf] dd{ tyf clwsf/ adf]lhd vfg]kfgL, l;+rfO tyf pmhf{ dGqfno, sf]zL k|b]zsf] 

kxn / j}=p=k|=s]= / ;DalGwt If]qsf lj1x¿ / ;Defljt pkef]Qmfx?sf] ;d]t ;xof]u tyf k/fdz{df of] 

lgb]{lzsfsf] tof/ kl/Psf] xf] . o; lgb]{lzsfn] k|b]z / :yfgLo ;/sf/x¿, cfjf;Lo ejgx¿, g]kfne/sf 

Jofj;flos / cf}Bf]lus k|lti7fgx¿nfO{ tyf lu|8–hl8t ;f}o{ PV k|0ffnLx¿ kl/of]hgf;Fu ;dlGwt cGo 

;/f]sf/jfnfx?nfO{ dfu{bz{g ug{ d2t ug]{5 . 

 

 

  



 

 
 

  

k[i7e"ld 
 

lu|8–hl8t ;f}o{ PV -cyf{t, ?km6k ;f]nf/ k|0ffnL_ eGgfn] /fli6«o k|zf/0f k|0ffnLdf h8fg ePsf ;f}o{ pmhf{ 

pTkfbg ug]{ k|0ffnL x'g\ . o:tf k|0ffnLx?n] pTkfbg u/]sf lah'nL] :jod\ 3/d} vkt x'g] ;fy} yk lah'nL 

;+alGwt lgsfosf] cg'dltdf lu|8df h8fg ul/ o'l6ln6LnfO{ lalqm ug{ ;d]t ;lsG5 . lu|8 h8fg ul/Psf 

o:tf ;f}o{ k|0ffnLn] ejgx¿nfO{ :jR5 pmhf{ pTkfbg ug{'sf ;fy} lu|8af6 x'g] ljB't vkt 36fP/ ph{fsf] 

lan 36fpF5 . ;fy}, oL k|0ffnLx?n] pmhf{sf] lgof{t / laqmL afkt yk cfo cfh{g ug{ / gjLs/0fLo 

;|f]tx¿af6 /fi6«nfO{ :jR5 pmhf{sf] cfk"lt{ ug{ ;d]t of]ubfg k'¥ofO/x]sf] x'G5 . 

g]kfndf #=% b]lv ^=^ ls=jf=cf k|lt ls=jf=lks k|lt lbg sf] b/df ;f}o{ ljls/0f x'g] tyf jif{el/df nueu 

#)) lbg 3fd nfUg] x'gfn] ;f}o{ phf{ pTkfbgsf] ;Defjgf kof{Kt /x]sf] 5 . g]kfnsf kfFr 7"nf ;x/x¿ –

sf7df8f}+, kf]v/f, a'6jn, g]kfnuGh / lj/f6gu/df ul/Psf] cWoogn]
1
 g]kfnL 3/w'/Lx¿df u|L8df h8fg 

x'g] ;f}o{ k|0ffnLsf] k|fljlws Ifdtf k|lt jif{ % d]ufjf6cfj/ -cf};t 5fgf If]qkmn (# ju{ ld6/ k|lt 

3/kl/jf/sf] cfwf/df_ /x]sf] kQf nufPsf] 5 . lkeL sDkf]g]G6sf] 36\bf] nfutn] ;f}o{ pmhf{‘sf] ;'netf / 

;xh kx'Frdf a[l2 x'g'sf] ;fy} u|L8 lah'nLsf] a9\bf] d"Nosf] sf/0fn] ;f}o{ k|0ffnL yk cfslif{t ljsNksf] ?kdf 

cfPsf]5 . ;g\ @)@) df zx/L hg;+Vofsf] ;+Vof nueu ^) nfv ePsf] / ;f]xL cfwf/df tL cfjf;x?df  

lu|8–hl8t k|0ffnLx¿ h8fg ug{ ;s]sf] cj:yfdf ̂ =% 6]/fjf6cfj/ ;Dd ljB'tLo pmhf{ pTkfbg ug]{ k|fljlws 

Ifdtf /x]sf] 5 .  

vfg]kfgL, l;+rfO tyf pmhf{ dGqfno, sf]zL nufPt ljleGg lgsfox?x¿n] lu|8 h8fg ePsf ;f}o{ 

k|0ffnLx¿sf] ljsf; / k|j4{g ug{ ulx/f] rf;f] b]vfPsf] kfO{G5 . To;sf ljleGg sf/0fx? 5g\ . sf]zL k|b]zsf] 

;fdflhs–cfly{s l:ylt ;f]nf/ ?km6ksf] k|j4{gsf] nflu cg's"n /x]sf] 5 / o; k|b]zdf k|;:t dfqfdf 

Jofj;flos / cf}Bf]lus ejgx? ;d]t  /x]sf 5g\ . sf]zL k|b]z /fli6«o cy{tGqdf k|d'v of]ubfg ug]{ dWo] 

Ps xf] . o; k|b]zdf *)) eGbf a9L pBf]ux? btf{ ePsf, &^ xhf/ ;fgf Jofj;fox? ePsf / tL dWo] @! 

xhf/ Jofkf/ Joj;fosf] ?kdf btf{ ePsf 5g\ . g]kfnsf] lghL If]qsf ;+:yfgx¿n] s"n ;+Vofsf] !*Ü lx:;f 

sf]zL k|b]zn] cf]u6]sf] 5 . To;}u/L, sf]zL k|b]zaf6 /fli6«o s'n u|fXo:y pTkfbgdf of]ubfg !^Ü /x]sf] 5 

h'g k|b]zdWo] bf];|f]df -;a}eGbf a9L jfUdtL k|b]z_ kb{5 . To;}u/L, sf]zL k|b]zaf6 s[lif pTkfbgsf] of]ubfg 

@@Ü /x]sf] 5 h'g ;a} k|b]zeGbf a9L xf] . To;} sf/0fn] ub{f o; k|b]zdf k|zf]wg ldn :yfkgfsf] cfjZostf 

al9 x'g] u/]sf] 5 . sf]zL k|b]zsf k|d'v cf}Bf]lus lhNnfx¿ -df]/ª, ;'g;/L / emfkf_ cf}Bf]lus sl/8f]/sf 

()Ü eGbf a9L ejgx?df lkm8/ / 6«+s nfOg g]6js{x¿åf/f ljB'tLs/0f ul/Psf5g\ . t;y{, of] If]qdf l:y/ 

ljB't cfk"lt{sf] nflu /fd|f] Joj:yf klg ul/Psf] 5 .   

sf]zL k|b]zdf lu|8–hl8t ;f]nf/ kLeL k|0ffnLsf] ckf/ ;Defjgf 5 . o;n] JolQmut 3/wgLx¿, Jofj;flos 

;+:yfx¿ / pBf]ux¿nfO{ cfkm\g} 3/ kl/;/df ljB't pTkfbg ug]{ cj;/ k|bfg ug'{sf] ;fy} cGttM lu|8 

k|0ffnLdf x'g] ljB't r'xfj6 sd ug{ / k|0ffnLsf] ljZj;gLotf / ef]N6]h :t/ ;'wf/ ug{ ;d]t ;xof]u    

ub{5 . To;} ul/, ;f}o{ k|0ffnL Ps :jR5 gjLs/0fLo k|ljlw ePsf]n], o;n] xl/tu[x Uof; pT;h{g (GHG) 

36fpg dxTjk"0f{ e"ldsf lgjf{x ub{5 . To; sf/0fn] ub{f ;f}o{ lah'nL klg cGo ;|f]tx¿ h:t} hnljB't;Fu 

nfut–k|lt:kwL{ x'g] jf eljZodf cem ;'ne x'g] ck]Iff ul/Psf] 5 .   

 

 
 

  

 
1 The potential for rooftop photovoltaic systems in Nepal – www.mdpi.com/1996-1073/16/2/747 



 

 
 

  

k|fSsyg  

sfo{sf/L lgb{]zs, j}slNks phf{ k|j¢{g s]G›sf] egfO{ 
 

ljsl;t / ljsf;zLn b]zx¿df ;f]nf/ lkeL lah'nLsf] nflu Ps e/kbf]{ ;|f]t ePsf] 5 . ;g\ @)%) ;Dddf 

ljZjel/df sl/a ()Ü lah'nLsf] cfk"lt{ ;f]nf/ lkeL / jfo' phf{af6 ul/g] ck]Iff ul/Psf] 5 . ;f}o{ k|0ffnLx¿ 

:df6{, ;'/lIft, ;:tf] / jftfj/0fd}qL pmhf{sf ;|f]t x'g\ . o;n] cfjf;Lo, Jofj;flos / cf}Bf]lus ejgx¿sf] 

nflu 7"nf] cfly{s nfex¿ k|bfg ug{ ;Sb5 . ;f}o{sf] pRr ljls/0f x'g] / jif{sf] clwsf+; lbg 3fd nfUg] 

ePsf sf/0f ;f}o{ pmhf{ pTkfbgsf] nflu g]kfn al9 ;DefAotf ePsf] b]zdWo]df kb{5 . 

j}slNks pmhf{ k|j¢{g s]G›n] -j}=pm=k|=s]=_ g]kfnsf] hgtfsf] hLjg:t/df ;'wf/ Nofpg / ljZjJofkL ¿kdf 

hnjfo' kl/jt{g;Fu n8\g gjLs/0fLo pmhf{ / pmhf{ bIftfnfO{ d"n k|jfxdf Nofpg vf]h]sf] 5 . j}=pm=k|=s]= 

n] ;f}o{ PV ;lxt ljleGg gjLs/0fLo pmhf{ k|ljlwsf] k|j¢{g ug{ ;/sf/L lgsfox¿, ljsf; ;fem]bf/ ;+:yfx?, 

k|b]z ;/sf/ tyf :yfgLo lgsfox?, lghL If]q, pkef]Qmf ;d"x / cGo ;/f]sf/jfnfx¿;Fu ;fem]bf/L ub}{ 

cfPsf] 5 . 

sf]zL k|b]z cGtu{tsf] vfg]kfgL, l;+rfO tyf phf{ dGqfnon] cfjf;Lo / Jofj;flos tyf cf}Bf]lus -C&I_ 

ejgx¿df lu|8 h8fg ul/Psf] ;f]nf/ lkeL k|0ffnL -;f]n/ ¿km6k_ cGo ;f]nf/ k|ljlwx?nfO{ k|j¢{g ug{ 

pT;'stf b]vfpb} cfPsf] 5 . To;}u/L, j}=pm=k|=s]=n] ljleGg ljsf; ;fem]bf/ ;+:yfcflyx¿;Fu ldn]/ To:tf 

k|ljlwx¿sf] nflu k|fljlws / cfly{s ;xof]u -cg'bfg_ ;d]t pknAw u/fpFb} cfPsf] 5 . dGqfnon] lu|8df 

h8fg ul/g] ;f]nf/ ?km6k / u|fpG8 dfpG6]8 ;f]nf/ kLeL k|0ffnLsf] ;xL of]hgf / ljsf;sf nflu k|b]z 

tyf :yfgLo ;/sf/, cfafl;o 3/ / Jofj;flos tyf cf}Bf]lus k|lti7fgsf nflu of] lgb]{lzsf tof/ ug]{ 

lg0f{o u/]sf] lyof] . 

vfg]kfgL, l;+rfO tyf phf{ dGqfno, sf]zL k|b]zsf] cg'/f]wdf GIZ sf] POSTED kl/of]hgfn] o; lgb]{lzsfsf] 

tof/Ldf dxTjk"0f{ e"ldsf v]n]sf] 5 . ;f]sf] nflu kf]:6]8sf l6d ln8/ km]lnS; lg6\h, 8]k'6L l6d ln8/ 

8f=e/t/fh kf}8]n / ;f]nf/ lkeL ljz]if1 lgk'g /]UdLnfO{ wGojfb lbg rfxG5' . of] lgb]{lzsf tof/ ug{ cys 

kl/>d ug{'x'g] gf/fo0f sfˆn] -cGt/f{li6«o lj1_, c:s/ df]g]; -cGt/f{li6«o lj1_, cflzif rfln;] -/fli6«o lj1_ 

/ ;'hg t'nfw/ -/fli6«o lj1_ nfO{ klg d xflb{s wGojfb lbg rfxG5' . To;}u/L o; lgb]{lzsf tof/ ubf{ 

lg/Gt/ ;fy / ;'emfj / ;xof]u ug{'x'g] j}=pm=k|=s]=sf lgb]{zs 8f=gf/fo0f clwsf/L, j}=pm=k|=s]=sf ;xfos 

lgb]{zs 8f=nId0fk|;fb l3ld/] / j}=pm=k|=s]=sf] ;Dk"0f{ 6f]nLnfO{ wGojfb lbg rfxG5' . 

cGtdf, kf]:6]8 kl/of]hgf;+u ;dGjo u/L o; lgb]{lzsfsf] tof/Lsf] ;'kl/j]If0f / ;+of]hg ug{'x'g] vfg]kfgL, 

l;+rfO tyf phf{ dGqfno, sf]zL k|b]zsf tTsfnLg ;lrj >L gjLg/fh l;+x / jt{dfg ;lrj >L c?0fs'df/ 

emf nufot dGqfno kl/jf/nfO{ klg d wGojfb lbg rfxG5' . cGTodf, lgb]{lzsf tof/ ubf{ ljleGg r/0fdf 

5nkmndf efu lng'x'g] ;f]nf/ ?km6k kl/of]hgfsf lj1x¿, ljleGg sfof{nosf sd{rf/Lx¿ / ;d'bfox¿k|lt 

d xflb{s cfef/ k|s6 ub{5' . 

 

 

 

 

gj/fh 9sfn 

sfo{sf/L lgb]{zs 

j}slNks phf{ k|j{4g s]G››  



 

 
 

  

 

  



 

 
 

  

ljifo ;"rL 
 

efu !   lgb]{lzsfsf] ;+lIfKt kl/ro ............................................................................................. 1 

!=!   p2]Zo..................................................................................................................... 1 

!=@   o; lgb]{lzsfsf] k|of]u ............................................................................................... 3 

efu @   u|L8–hl8t ;f}o{ pmhf{ k|0ffnL lsg < ............................................................................... 4 

@=!   u|L8–hl8t ;f}o{ pmhf{ k|0ffnLsf kmfObfx¿ .................................................................. 4 

@=@   k|0ffnLsf k|sf/x? ................................................................................................... 4 

@=@=!  cfjf;Lo k|0ffnLx¿ ....................................................................................... 4 

@=@=@  jfl0fHo / cf}Bf]lus k|0ffnLx¿ ......................................................................... 5 

@=#   g]kfndf ;f]nf/ lkeLsf] ;DefJotf .............................................................................. 5 

@=#=!  k|fljlws ;DefJotf ........................................................................................ 5 

@=$   cfly{s ;Defjgf ..................................................................................................... 6 

@=%   gLlt / k|f]T;fxgx¿ .................................................................................................. 6 

@=%=!  cg'bfg ........................................................................................................ 7 

@=%=@  Eof6 / cfoft eG;f/ dx;'n 5'6 .................................................................... 7 

@=%=#  g]6 ld6l/ª gLlt ........................................................................................... 7 

@=^   k|fb]lzs tyf :yfgLo ;/sf/åf/f ul/Psf] k|f]T;fg ......................................................... 8 

efu #   ;f]nf/ lkeL kl/of]hgfsf] of]hgf agfpFbf ljrf/ ug{'kg]{ s'/fx¿ ........................................... 9 

#=!   dxTjk"0f{ kIfx¿ ...................................................................................................... 9 

#=@   ;+:yfx¿sf] e"ldsf ................................................................................................. 10 

#=#   dfkb08x? / pk–sfg"gx¿ ...................................................................................... 12 

#=$   l8hfOgdf Wofg lbg'kg]{ ljifox? .............................................................................. 12 

#=$=!  k|fljlws kIfn] k|0ffnLsf] cy{tGq lgwf{/0f ub{5 ................................................ 12 

#=$=@  s'g k|sf/sf] k|0ffnL ;xL 5 < ....................................................................... 12 

#=$=#  pmhf{ pkh (energy yield) s] xf] < ............................................................... 15 

#=$=$  sfo{;Dkfbg cg'kft s] xf] <......................................................................... 16 

#=$=%  ;f]nf/ Kofgn / OGe6{/sf] 5gf]6 ................................................................... 17 
#=$=%=!  ;f}o{ lkeL Kofgnx¿ ................................................................................ 17 
#=$=%=@  ;f]nf/ lkeL OGe6{/ ................................................................................. 18 

#=$=^  cGo sDkf]g]G6x¿sf] rog ............................................................................ 19 
#=$=^=!  s]anx? ................................................................................................. 19 

#=$=&  ;'/Iff k|0ffnL .............................................................................................. 20 

#=$=&=! cfO;f]n]6/ / ;ls{6 a|]s/x¿ ...................................................................... 20 
#=$=&=@ ;h{ ;'/Iff pks/0fx¿ (Surge protection devices) ................................ 20 
#=$=&=# r6ofªaf6 ;'/Iff ................................................................................... 21 

#=$=*  ;+/rgf / cfwf/ (foundations) ................................................................... 22 

#=$=*=!  lglZrt em'sfj h8fgsf] nflu u|fpG8 dfpG6 ............................................. 23 
#=$=*=@  ;dtn 5t dfpG6 -wft' jf s+qmL6_ .......................................................... 23 
#=$=*=#  :nf]k ¿km dfpG6 -ˆn; dfpG6_ ............................................................... 23 
#=$=*=$  kmfpG8];gsf] cfjZostfx¿ .................................................................... 23 
#=$=*=%  xfjfsf] ef/ (considerations) ................................................................ 24 

#=$=(  u'0f:t/ / dfkb08x¿ ................................................................................. 24 



 

 
 

  

efu $  kl/of]hgfsf] ;DefJotf d"NofÍg .................................................................................... 26 

$=!   cfjf;Lo k|0ffnLsf] ;DefJotf d"NofÍg ..................................................................... 26 

$=@   jfl0fHo / cf}Bf]lus k|0ffnLx¿ ................................................................................ 28 

$=@=!  k"j{ ;DefJotf cWoog ................................................................................. 28 

$=@=@  lj:t[t ;DefJotf cWoog (DFS) .................................................................. 29 
$=@+=@=!  ;fO6 d"NofÍg ........................................................................................ 29 
$=@=@=@  pmhf{ pkh ljZn]if0f ............................................................................... 31 
$=@=@=#  l8hfOg ul/Psf] k|0ffnL cfsf/ / l;d'n]6]8 h]g/]zgsf] k|df0fLs/0f ................. 31 
$=@=@=$  BOQ sf] ;fydf 8f6fl;6 / jf/]G6L hfgsf/L ............................................. 31 
$=@=@=%  ljQLo ljZn]if0f ...................................................................................... 31 
$=@=@=^  sfg"gL / lgofds kIf ............................................................................. 31 
$=@=@=&  kof{j/0f / ;fdflhs kIf ......................................................................... 31 
$=@=@=*  l/kf]l6{ª cfjZostfx¿ ............................................................................ 32 

efu %  cfly{s kIf .................................................................................................................. 33 

%=! ljlQo ljsNkx? ..................................................................................................... 33 

%=!=!  OlSj6L kmfOgflG;ª -gub_ ............................................................................. 33 

%=!=@  C0f ljQkf]if0f -C0f_ .................................................................................... 34 

%=!=#  cg'bfg ....................................................................................................... 34 

%=@  l:y/ / kl/jt{gLo nfut .......................................................................................... 34 

%=@=!  k"FhLut vr{ (CAPEX) ................................................................................. 34 

%=@=@  ;+rfng vr{ (OPEX) .................................................................................. 35 

%=@=#  Jofkf/sf df]8]nx¿ ...................................................................................... 36 
%=@=#=!  CAPEX df cfwfl/t df]8]n ....................................................................... 36 
%=@=#=@  ESCO df]8]n .......................................................................................... 37 

%=@=$  g]6 ld6l/ª ................................................................................................ 38 

%=#  ljQLo ljZn]if0f pks/0fx¿ ...................................................................................... 38 

%=#=!  kl/of]hgfsf] e'QmfgL (Payback) cjlw ............................................................ 38 

%=#=@  Aofh b/x¿ ................................................................................................ 39 

%=#=#  OG6/gn /]6 ckm l/6g{ (IRR) ......................................................................... 39 

%=#=$ pmhf{sf] :t/Ls[t nfut (LCOE)..................................................................... 39 

%=$  hLjge/sf] nfut ................................................................................................... 39 

%=%  ljQLo d'Nof+sg ug{ Excel sf] k|of]u ........................................................................ 40 

efu ^   cfof]hgfx¿sf] sfof{Gjog ........................................................................................... 41 

^=!  of]hgf ...................................................................................................................41 

^=@  cg'dlt, cg'df]bg / Eof6 5'6x¿ .............................................................................. 42 

^=@=!  cfjZos k|df0fLs/0f .................................................................................... 43 

^=@=@  cfoft, eG;f/ / Eof6 5'6 ............................................................................ 43 

^=#   cfj]bg k|lqmof ....................................................................................................... 43 

^=#=!  u|L8 h8fg / g]6 ld6l/ªsf] nflu k"j{ :jLs[lt .................................................. 43 

^=#=@  h8fg :jLs[lt ............................................................................................. 43 

^=#=#  k|0ffnL lg/LIf0fsf]nflu cfj]bg ....................................................................... 43 

^=#=$  u|L8h8fg / g]6 ld6l/ªsf] nflu cfj]bg ........................................................ 44 

^=$   lu|8df h8fg ....................................................................................................... 44 

^=$=!  lgofds cg'dltx¿ .................................................................................... 44 

^=$=@  nufgLstf{ sf] ;xdlt ................................................................................ 44 

^=$=#  ld6/ h8fg ............................................................................................... 44 

^=%   k|0ffnLsf] cg'udg ................................................................................................ 45 



 

 
 

  

cg';'rL ................................................................................................................................. 46 

c=!   ;f}o{ lu|8–hl8t k|0ffnLsf] l8hfOg ug]{ k|lqmof .......................................................... 46 

c=@   lu|8 sg]S;g ;Demf}tf / cfj]bg kqsf] 9fFrf ............................................................ 50 

c=#   k"j{÷lj:t[t ;DefJotf cWoog • Template for terms of reference .......................... 58 

c=$   k"j{ ;DefJotf cWoog kmf/d • j}=pm=k|=s]=sf] cfj]bgkmf/d -olb cg'bfg lnPdf_ ............ 63 

c=%   k"j{ ;DefJotf cWoog • 9fFrf ................................................................................ 66 

c=^   k"j{ ;DefJotf cWoog due-diligence checklist ..................................................... 70 

c=&   k"j{ ;DefJotf cWoog • k|ltj]bg 9fFrf .................................................................... 71 

c=*   lj:t[t ;DefJotf cWoog • 9fFrf .......................................................................... 78 

c=(   lj:t[t ;DefJotf cWoog due-diligence checklist .................................................95 

c=!)  lj:t[t ;DefJotf cWoog • k|ltj]bg 9fFrf ............................................................... 96 

c=!!  u'0f:t/ cg'kfngsf] r]sln:6 ................................................................................ 107 

c=!@  System testing commissioning / x:tfGt/0f 9fFrf.............................................. 108 

c=!#  ;]jf ;Demf}tfsf] 9fFrf .......................................................................................... 134 

c=!$  k|0ffnLsf] ljleGg k|sf/x¿sf] Single-line diagram ................................................ 155 

c=!%  ljQLo df]8lnª ug{ Excel tool ............................................................................ 158 

c=!^  k|0ffnLsf] cfwf/e"t ;d:of lgjf/0f ug]{ k|lqmof ........................................................ 161 

c=!&  k|of]ustf{sf] k'l:tsf ............................................................................................ 163 

c=!*  g]=lj=k|f=sf] g]6 ld6l/ª ;DalGw sfo{ljlw ................................................................ 170 

c=!(  CAPEX / OPEX df]8]nsf] nflu ;Demf}tf 9fFrf ..................................................... 188 

c=@)  Bill of materials sf] gd"gf ................................................................................ 194 

c=@!  k|fljlws ljlgb]{zgx¿ .......................................................................................... 196 

c=@@  IEC dfkb08x¿sf] ;"rL ...................................................................................... 200 

c=@#  k"j{ – h8fgsf] sfo{ of]hgf .................................................................................. 202 

c=@$  ;f}o{sf] kftfx?sf] support structure sf] ljj/0f / ;Gbe{x¿ .................................. 205 
 

 

 

 

  



 

 
 

  

tflnsfsf ;"rLx? 
 

tflnsf !M ;f]nf/ lkeLsf] nflu Eof6 / cfoft eG;f/ z'Ns 5'6 

tflnsf @M g]=lj=k|f= sf] lgbl]{zsf @)&* adf]lhd u|L8df h8fg ul/g] ;f]nf/ lkeL k|0ffnLx¿sf] juL{s/0f 

tflnsf #M ;/f]sf/jfnfx¿ / ltgLx¿sf] e"ldsf / lhDd]jf/Lx¿ 

tflnsf $M k|0ffnL l;d'n]zgsf nflu ;ˆ6j]o/ 

tflnsf %M cg'bfg ;xof]usf] of]Uotfsf nflu k"/f ug{'kg]{ ;f]nf/ Kofgn :k]l;lkms];gx? 

tflnsf ^M ;x'lnotsf]nflu of]Uotf k"/f ug{ cfjZos Oge6{/ cfp6k'6 :k]lzlkms];gx? 

tflnsf &M u'0f:t/ a]Grdfs{x¿ 

tflnsf *M ;Gbe{ k"+hL nfut k|lt jf6 lks (WP) 

 

 

lrqsf ;"rLx? 
 

lrq !M g]kfndf ;f]nf/ lkeLsf] ;+efAotf ;|f]t ljZj a}+s ;d"x (ESMAP) 
lrq @M Aof6«L lagf u|L8h8fg ul/Psf k|0ffnLx¿sf] l;ª\un nfO{g 8fou|fd (Single line diagram) 
lrq #M Aof6«L / DC hl8t u|L8h8fg ul/Psf k|0ffnLx¿sf] /]vflrq 
lrq $M Aof6«L / AC coupled ;lxt u|L8h8fg ul/Psf k|0ffnLx¿sf] /]vflrq 

lrq %M AC ;fO8 ;h{ ;'/Iff pks/0fx¿sf] rogsf] nflu lg0f{o rf6{ 

lrq ^M r6ofª ;'/Iff k|0ffnL (LPS)  
lrq &M CAPEX–cfwfl/t df]8]n 

lrq *M OPEX–cfwfl/t df]8]n 

lrq (M !))–%)) kW sf] kl/of]hgfsf] sfof{Gjogsf] nflu nfUg] ;do 

 

 

  

 
 
 
 

 

 

 

  



 

 
 

  

  



 

 
 

  

;+lIfKt?kx? 
 

AC  cN6/g]l6Ë s/]G6 (Alternating current) 
AEPC -j}=pm=k|=s]_ j}slNks phf{ k|j¢{g s]G›  
BOS  Aofn]G; ckm l;:6d (Balance of system) 
BoQ  lan ckm SjflG66L (Bill of quantity) 
CAPEX  k"FhLut vr{ (Capital expenditure) 
C&I  Jofj;flos / cf}Bf]lus (Commercial and industrial) 
DC  8fO/]S6 s/]G6 (Direct current) 
DFS  lj:t[t ;DefJotf cWoog (Detailed feasibility study) 
ESCO  OghL{ ;le{; sDkgL (Energy service company) 
GHG  xl/tu[x Uof; pT;h{g (Greenhouse gas emissions) 
GWh -u]=jf=cf_ luufjf6 cfj/ (Gigawatt hour) 
IRR  cfGtl/s k|ltkmn b/ (Internal rate of return)  
ISO OG6/g];f]gn cu{gfOh];g km/ O;6fg8/fOh];g (International Organization for      

Standardization) 
KVA  Kilovolt ampere 

kW -ls=jf_ lsnf]jf6 (Kilowatt) 
kWh -ls=jf=cf_ lsnf]jf6 cfj/ (Kilowatt hour) 
kWP  Kilowatt peak 
LCOE  n]enfOh s:6 ckm On]lS6«l;6L (Levelized cost of electricity) 
MCB  ldgLPr/ l;sL{6 a|]s/ (Miniature circuit breaker) 
MPPT  Dofs;Ldd kfj/ kf]OG6 6«fs/ (Maximum power point tracker) 
MW -d]=jf_ d]ufjf6 (Megawatt) 
MWh -d]=jf=cf_ d]ufjf6 cfj/ (Megawatt hour)  
NEA -g]=lj=k|f_ g]kfn ljB't k|flws/0f  

NEPQA  g]kfn kmf]6f]ef]lN6s Sjfln6L P:of]/]G; (Nepal Photovoltaic Quality Assurance) 
NPR -g]=?=_ g]kfnL ?k}ofF 

NPV  g]6 k|]h]G6 Eofn' (Net present value) 
OPEX  ;~rfng vr{ (Operating expenditure) 
PIT  Production introduction test 
PPA  kfj/ vl/b ;Demf}tf (Power purchase agreement) 
PV -lkeL_ kmf]6f] ef]N6fOs (Photovoltaic) 
RCC  l/Ogkmf];{8 l;d]G6 s+lqm6 (Reinforced cement concrete) 
RETS  gjLs/0fLo pmhf{ k/LIf0f s]G› (Renewable Energy Test Station)  
SPD  ;h{ k|f]6]Szg pks/0fx¿ (Surge protection devices) 
STC  Standard test conditions 
THD  s'n xfdf]{lgs ljs[lt (Total harmonic distortion) 
TOD  6fOd–ckm–8] (Time of the day) 
TWh  6]/fjf6 cfj/ (Terawatt hour) 
V  Volt 
WP  jf6 lks (Watt peak) 

  



 

 
 

  

zAbfjnL 
 

cN6/g]l6ª s/]G6 (Alternating current) eGgfn] ljB'tsf] k|efj eGg] a'‰g' kb{5, h'g lgoldt ¿kdf 

ljk/Lt lbzfdf kl/jt{g x'g] ub{5 . o:tf] AC ;ls{6df, ljB'tLo rfh{n] ;lqmo 9fFrfdf „'jtf kl/jt{g 

ub{5 . ;fdfGoto /fli6«o u|L8k|0ffnLdf AC s/]G6 k|jfx x'G5 .  

Aofn]G; ckm l;:6d (Balance of system) eGgfn] ;f}o{ lkeL k|0ffnLdf k|of]u x'g] ;f]nf/ kftf / OGe6{/ 

afx]ssf cGo ;Dk"0f{ pks/0f tyf kf6k'hf{ eGg] a'‰g' kb{5 . lkeL Koflsª, Aof6«L, OgSnf]h/, l8:sg]S6, 

sDafOg/ aS;, rfh{ sG6«f]n/, tf/ tyf sg]S6/, :jLr, k|f]6]S;g P08 ;]ˆ6L pks/0fx? tyf cg'udg tyf 

lgoGq0fsf k|0ffnLx¿nfO{ ljcf]P; elgG5 . 

sdl;{on tyf OG8l:6«on ;f}o{ k|0ffnL eGgfn] u}/ cfjf;Lo ejgdf h8fg ul/g] k|0ffnL eGg] a'‰g' kb{5 . 

g]kfn ljB't k|flws/0fn] hf/L u/]sf] lgb]{lzsfdf pNn]v ul/P adf]lhd, !) kW b]lv %)) kW Ifdtfsf 

;f]nf/ lkeL k|0ffnLnfO{ OG8l:6«on k|0ffnL / %)) kW a9L Ifdtfsf k|0ffnLnfO{ OG8l:6«on (Utility 

scale) k|0ffnL elg kl/eflift ul/Psf] 5 .  

ljB't k|jfx Ifdtf eGgfn] s'g} tf/df, ;f]sf] tfkqmd ga9\g] u/L lgoldt k|jfx ug{ ;Sg] ljB't -s/]G6_ 

a'‰g' kb{5 . 

8fO/]S6 s/]G6 (Direct current) eGgfn] lbzf kl/jt{g geO{ Ps} gf;sf] ljB't k|jfx eGg] a'‰g'kb{5 . 

Aof6«Laf6 ;w}F 8fO/]S6 s/]G6 pTkfbg x'g] ub{5 .   

OghL{ ;le{; sDkgL (Energy service companies, ESCO) eGgfn] ;fwf/0ftof gjLs/0fLo pmhf{ tyf 

OghL{ Olkml;PG;Ldf ljz]iftf ePsf ;]jfk|bfos ;+:yfx¿n] cfˆgf u|fxsnfO{ k|efjsf/L ¿kdf phf{ k|bfg 

u/L ljB't dx;'n 36fpg ;xof]u k|bfg ug]{ ;]jf k|bfos sDkgL a'‰g'kb{5 . o; k|sf/sf] cjwf/0ff 

adf]lhd, pmhf{sf ;Dk"0f{ ef}lts k"jf{wf/x¿sf] :jfldTj, ;~rfng tyf dd{t :jo+ ESCO sDkgLn] ub{5 

eg], u|fxsn] nufgL lagf g} :jR5 pmhf{sf] pkef]u ug{ kfpF5g\ . o; k|sf/sf] ;]jfsf] nflu u|fxsn] ;]jf 

k|bfos sDkgL;Fu kfj/ vl/b ;Demf}tf (PPA) jf lnh ;Demf}tf ub{5g\ . ;f] ;Demf}tfdf pTkflbt ljB't 

slt jif{ Pj+ s'g d"Nodf vl/b÷laqmL ug]{ eGg] af/]df :ki6 kfl/Psf] x'G5 .  

OG6/gn /]6 ckm l/6g{ (Internal rate of return) eg]sf] nufgLsf] gfkmf / nufgLsf] cfsif{0f ug]{ Ps 

ljQLo gfk -d]l6«s_ xf] . g]6 k|]h]G6 Eofn' (NPV) eg]sf] Pp6f 5'6 b/ xf] h;n] ubf{ kl/of]hgfsf] nufgLsf] 

gub k|jfxsf] d"No z'Go x'G5 . csf]{ zAbdf eGg] xf] eg] NPV eg]sf] nufgLdf x'g] To:tf] k|ltkmn xf] 

h;n] nufgLsf] gub k|jfxnfO{ a|]s Oegdf k'¥ofpF5 .  

n]enfOh s:6 ckm On]lS6«l;6L (Levelized cost of electricity) eg]sf] k|lt o'lg6 ljB't pTkfbg (g]=?= 

k|lt ls=jf=cf) ubf{ nfUg] nfut eGg] a'lemG5 . o; k|sf/sf] nfut d"No lx;fa ubf{ ;f]nf/ lkeL k|0ffnLn] 

sfd ug]{ cjlw -nfOkm 6fOd_ df x'g] vr{x¿ h:t} lgdf{0f, ;~rfng, dd{t, nufgL / ;fdfgx¿ lalu|b} 

hfg] ;d]tnfO{ ;dfj]z ul/Psf] x'G5 . To;}u/L, kl/of]hgfn] cfˆgf] ;~rfng cjlw e/df pTkfbg x'g] 

ljB'tnfO{ klg ;+nUg ul/G5 .  

g]6 ld6l/ª (Net metering) eg]sf] ;f]nf/ lkeL k|0ffnLaf6 pTkfbg x'g] ljB'tnfO{ /fli6«o k|0ffnLdf lgof{t 

ug{ Joa:yf ul/Psf] lan k|0ffnL xf] . lghL 3/ jf Joj;fon] g]6 ld6l/ª cGtu{t cfkm'n] vkt ul/ al9 

ePsf] lah'nL  g]kfn ljB't k|flws/0fnfO{ laqmL ug{ ;Sg]5g\ . ;f] k|fof]hgsf] nflu ;fwf/0ftof bf]xf]/f]    

(bi-directional) ld6/sf] k|of]u ul/Psf] x'G5 . pkef]Qmfn] lu|8df k|If]k0f u/]sf] lah'nLsf] qm]l86 k|fKt 

ub{5g\ h'g csf]{ dlxgfsf] ljB't dx;'ndf ltg]{ ;dodf lx;fa ldnfg ul/G5 . 



 

 
 

  

Kf]Aofs lkl/o8 (Payback period) Ps ljlQo ;"rs xf], h;n] ;f]nf/ kLeL cfof]hgfdf ePsf] ;'?sf] 

nufgL k|fKt ug{ nfUg] ;do a'‰g'kb{5 . z'4 gub k|jfxnfO{ cfwf/ agfO{ Kf]Aofs lkl/o8sf] lgwf{/0f 

ul/G5, h;n] slt jif{ jf dlxgfdf nufgLsf] a|]s Oeg x'G5 / ;sf/fTds k|ltkmn pTkGg ug{ ;'? ub{5 

eGg] a'emfpF5 . 

kfj/ vl/b ;Demf}tf (PPA) eGgfn] pmhf{ pTkfbs jf OghL{ ;le{; sDkgL (ESCO) / pkef]Qmf jf o'l6ln6L       

-g]=lj=k|f_ aLrdf ul/g] sfg'gL ;Demf}tf xf], h;df pTkfbs ;+:yfn] ljB't pTkfbg u/L vl/bstf{nfO{ laqmL 

ug]{ Joj:yf ul/Psf] x'G5 . pmhf{ pTkfbg ug]{ cfof]hgf, To;df klg gjLs/0fLo pmhf{sf] ljsf; tyf ljQ 

kf]if0fsf] ;xhLs/0f ug]{ p2]Zon] PPA sf] Joj:yf ul/G5 . PPA n] pTkfbsnfO{ /fh:jsf] ;'lglZrttf 

k|bfg ub{5 eg] vl/bstf{n] ljB't jf l:y/ cfk"lt{ k|fKt ub{5 . PPA n] b'O{ j6f d'Vo s'/fx¿ h:t} ljB't 

vl/b÷laqmLsf] d"No tyf ;Demf}tfsf] cjlwnfO{ :ki6 ¿kdf ls6fg u/]sf] x'G5 . 

lkeL -kmf]6f] ef]N6fOs_ P/]h\ eGgfn] ;f}o{ kftfx¿sf] ;d"xnfO{ a'emfpF5, h'g cfk;df h8fg ul/Psf] x'G5 . 

lkeL P/]h\ ;f}o{ pmhf{ k|0ffnLsf] d'Vo efu xf], h;n] 3fdsf] k|sfzaf6 ljB't pTkfbg ub{5 . o:tf lkeL 

P/]hx? d'Voto 3fd nfUg] 3/sf] 5fgf jf v'Nnf hldgdf h8fg ul/G5 . Pp6f ;f}o{ pmhf{ k|0ffnLdf Ps 

jf a9L lkeL P/]hsf] k|of]u ePsf] x'G5 . 

lkeL -kmf]6f] ef]N6fOs_ k|0ffnLx¿ ;f}o{ PV Kofgnx¿ k|of]u u/]/ kmf]6f]ef]lN6s k|lqmofåf/f ;"o{sf] k|sfznfO{ 

lah'nLdf ¿kfGt/0f ug{sf nflu sDkf]g]G6x¿sf] k"0f{ ;]6 xf] . o:tf] k|0ffnLdf Kofgnx¿, OGe6{/x¿ / 

BOS ;dfj]z eP/ Ps k"0f{ PV k|0ffnL x'G5 . 

3/of;L ;f}o{ lkeL k|0ffnL eGgfn] cfjf;Lo 3/x¿df h8fg ug]{ u/L l8hfOg ul/Psf k|0ffnLx¿ x'g\, 

h;n] !,))) VDC eGbf a9L pTkfbg ug{ ;Sb}gg\ . o:tf ;f}o{ k|0ffnLdf ;f}o{kftf, OGe6{/, dfplG6ª 

;+/rgfsf ;fy cGo sDkf]g]G6x¿ h8fg ul/Psf] x'G5 . o:tf k|0ffnLn] ;'o{sf] k|sfzaf6 ljB't pTkfbg 

u/L 3/of;L ?kdf k|of]u ug{ ;lsg] ljB't k|bfg ub{5 . 

5fgfsf] :nf]k (Slope) jf lk6\r jf ¿km PËn (roof pitch or roof angle) eGgfn] ;f]nf/ kftf /fVg] 

5fgfsf] em'sfjnfO{ elgG5 . o;sf] dfkg k|fo 5fgfsf] prfO / ;dtn nDafO{ -:yfg_ sf] /]l;of]af6 

(ratio) lgwf{/0f ul/G5 . 

;f}o{ lu|8–hl8t k|0ffnL jf lu|8–hl8t k|0ffnL eGgfn] ;f}o{ kftfaf6 pTkflbt ljB'tnfO{ OGe6{/sf] 

;xof]udf AC s/]G6df kl/jt{g u/L lu|8df hf]8\g] / vkt gePsf] lah'nL lgof{t ug]{ Joj:yf xf] . o;sf] 

nflu u|L8 Joj:yfks g]=lj=k|f sf] cg'dlt lng' cfjZos kb{5 .  

;f]nf/ OGe6{/ Pp6f o:tf] pks/0f xf], h;n] ;f]nf/ lkeLaf6 pTkflbt DC s/]G6nfO{ cN6/g]l6ª s/]G6df 

(AC) kl/jt{g ug{ ;xof]u ub{5 . To;kZrft AC s/]G6 3/ kl/jf/n] lah'nL ;/x k|of]u ug{ jf a9L 

ePdf lu|8df lgof{t -ljqmL_ ;d]t ug{ ;Sb5g\ .  

;f}o{ ljls/0f (Solar irradiation) eg]sf] ;"o{af6 ;dtn ;txdf k|fKt k|ToIf / km}lnPsf] ljls/0fsf] d"n 

efu xf] . o;nfO{ s'n ;f}o{ pmhf{ klg elgG5 tyf watt/m
2
 (on horizontal surface) df dfkg ul/G5 . 

jf6 lks (Watt peak) eGgfn] Pp6f ;f]nf/n] dfkg k/LIf0fsf] cj:yfdf pTkfbg ug{ ;Sg] ljB'tLo zlQm 

xf] . vf; u/L To:tf zt{x¿ cfof]hgf:yndf x'g g;Sg] ePsf]n] lks jf6nfO{ cfwf/ dfg]/ ;f}o{ kftfsf] 

pTkfbg t'ngf ug{ ;lsG5 .  

 



 

1 | u|L8–hl8t ;f}o{ lkeL k|0ffnLsf] nflu lgb]{lzsf 
 

  

 

efu !   

lgb]{lzsfsf] ;+lIfKt kl/ro 
!=! p2]Zo 

;f]nf/ lkeL k|0ffnL af/]df hfgsf/L gx'g] JolQmx?n] ;d]t u|L8–hl8t ;f}o{ k|0ffnLsf] of]hgf tyf ljsf; 

ug{ ;s'g eGg] p2]Zon] o; lgb]{lzsf tof/ kfl/Psf] xf] . o; lgb]{lzsfn] k|of]ustf{nfO{ o:tf k|0ffnLsf] 

k|fljlws kIfdf of]Uo agfpg c;dy{ x'G5 tyfkL, ljsf;sf] r/0fdf cfjZos k|lqmofx¿sf] pRr :t/df 

dfu{ bz{g ub{5 . To:tf r/0fx? dWo] l8hfOg, h8fg, k/LIf0f tyf x:tfGt0f ljlQo ljZn]if0f tyf 

Joj:yfkg cflb kb{5g\ . o; lgb]{lzsfsf] d'Vo p2]Zo eg]sf] u}/–k|fljlws JolQmx¿n] ;d]t o;sf] 

;xof]udf u|L8–hl8t ;f}o{ k|0ffnLsf] ;kmntfk"j{s ljsf; tyf Joj:yf ug{ ;s'g eGg] xf] . 

o;df Wofg lbg'kg]{ ljifo s] 5 eg] ;f]nf/ lkeL k|0ffnLsf] sfo{Gjogsf] r/0fdf yk ljz]if1x? cfjZos 

kb{5g\ . h:t}, kl/of]hgfsf] ;DefJotf cWoog, l8hfOg tyf ;fdgf lgwf{/0f ubf{ lj1x? cfjZos  

kb{5g\ . To;} cfof]hgfsf] ljlQo ;Dkfbg / k|0ffnLsf] ljsf; ug]{ qmddf ;d]t ;DalGwt lj1x? cfjZos 

kb{5g\ . tyfkL, o; lgb]{lzsfnfO{ /fd|f];Fu cWoog ul/Pdf, kf7snfO{ kl/of]hgfsf] bfo/f tyf ;f]nf/ lkeL 

k|0ffnLdf k|of]u x'g] k|fljlws ljifosf] zAbfjnL a'‰g ;xof]u ug]{5 . To:t}, kf7sn] cfkm"nfO{ cfjZos kg]{ 

ljz]if1x¿sf] ;xof]u lgwf{/0f ug{ tyf ljz]if1x¿n] u/]sf] sfdsf] k|df0fLs/0f ug{ ;d]t ;xhLs/0f  

ug]{5 . 

of] lgb]{lzsf g]kfnsf] ;+3Lo, k|b]z tyf :yfgLo ;/sf/sf] nflu tof/ kfl/Psf] xf] . To:t}, OR5's 3/ wgL 

/ Jofj;flos tyf cf}Bf]lus ;+:yfx?n] ;d]t k|of]u ug{ ldNg] u/L o;sf] Joj:yf ul/Psf] 5 . ;fy} ;f}o{ 

pmhf{ pTkfbsx¿, ljQLo ;+:yf / gjLs/0fLo pmhf{ k/LIf0f s]G› (RETS) n] o; lgb]{lzsfnfO{ ;Gbe{ 

;fdu|Lsf] ¿kdf lng ;Sg]5g\ . 

   

 

  



 

2 | u|L8–hl8t ;f}o{ lkeL k|0ffnLsf] nflu lgb]{lzsf 
 

  

lgb]{lzsfsf] ;+/rgf 

 

▪ ;f]nf/ lkeL k|0ffnLsf kmfObfx¿ s] s] x'g\ < 

▪ ;/sf/L lgsfox¿n]] cg'bfg lbPsf] 5 < 

▪ g]kfndf ;f}o{ pmhf{sf] Ifdtfsf] slt 5 < 

 

▪ ljrf/ ug{'kg]{ zt{÷dfkb08 s] s] x'g\ < 

▪ s'g dfkb08 / lgodx?nfO{ Wofg lbg' kb{5 < 

▪ ;+nUg ;+:yfx¿ s'g s'g 5g\ < 

 

▪ cfjf;Lo 3/x¿df ;f}o{ k|0ffnLsf] ;DefJotf 

d"NofÍg s;/L ug{ ;lsG5 <  

▪ Jofkfl/s tyf cf}Bf]lus ejgx¿df ;f}o{ k|0ffnLsf] 

;DefJotf d"NofÍg s;/L ug{ ;lsG5 < 

 

▪ ljQLo ;DefJotfsf] ljZn]if0f s;/L ug{ ;lsG5 < 

▪ cfof]hgf cufl8 a9fpg]÷ga9fpg] lg0f{o 

 

▪ kl/of]hgf ljsf;sf r/0fx¿ s]–s] x'g\ < 

▪ s] s:tf cg'dltx¿ / cg'df]bgx¿ rflxG5 < 

▪ d]/f] kLeL k|0ffnLnfO{ lu|8df s;/L h8fg ug]{ < 

 
  

efu @M 

u|L8hl8t ;f}o{ k|0ffnLsf] 

cfjZostf  

efu #M  

cfof]hgfsf] of]hgf ubf{ ljrf/ 

ug{'kg]{ ljifox¿ 

 

efu $M 

cfof]hgfsf] ;DefJotf d"NofÍg  

efu %M 

cfof]hgfsf] cfly{s kIf  

 

efu ^M  

kl/of]hgfx¿sf] sfof{Gjog   
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!=@ o; lgb]{lzsfsf] k|of]u  

o; lgb]{lzsfn] lglZrt k|of]ustf{nfO{ u|L8–hl8t ;f}o{ k|0ffnLsf] of]hgf tyf ljsf; sfo{nfO{ ;xh x'g] 

ul/ Jojxfl/s ;'emfjx¿ k|bfg u/]sf] 5 . o;df Wofg lbg'kg]{ ljifo s] 5 eg] lgb]{lzsfdf æcjZoÆ jf 

æclgjfo{Æ eGg] zAb k|of]u ul/Psf] ePdf ;f] ;DaGwL k|fljlws, ljQLo, lgods jf ;~rfng ;DaGwL 

;Dk"0f{ sfo{x¿ clgjfo{ ¿kdf ug{'kb{5 . olb æ;lsg] 5Æ jf æx'g' kb{5Æ eGg] zAbx¿ k|of]u ePsf 5g\ 

eg], To:tf] sfo{x¿ l;kmfl/;sf] ¿kdf k]z ul/Psf] a'‰g' kb{5 . 

 

of]hgf, l8hfOg 

sfof{Gjogdf k|of]u  

!_ o; lgb]{lzsfn]] ;f]nf/ lkeL cfof]hgf ljsf; ubf{ ckgfpg'kg]{ k|lqmof tyf 

dfkb08 :ki6 u/]sf] 5 .  

@_ o; lgb]{lzsfn]] ;f]nf/ lkeL cfof]hgfsf] ;DefJotf cWoog k|0ffnLsf] l8hfOg, 

pks/0fx¿sf] 5gf]6, nfut lgwf{/0f ug{ cfjZos ljz]if1 5gf}6sf] nflu 

dfu{bz{g ug{'sf] ;fy} lj1x¿n] tof/ kf/]sf] sfo{sf] d"NofÍg ug{df d2t ub{5 .  

#_ To;} k|sf/n], cfof]hgfsf] :yfg 5gf]6 tyf k|0ffnL Ifdtf lgwf{/0f ug]{ k|lqmof 

cfjZos If]qkmn tyf cfof]hgfn] pTkfbg ug{ ;Sg] kfj/ cflbsf] nflu klg o; 

lgb]{lzsfn] dfu{bz{g ub{5 .  

$_ o; lgb]{lzsfn] cfof]hgfsf] l8hfOgdf k|of]u x'g] ljleGg 9fFrfx¿ h:t} lj:t[t 

;DefJotf cWoog tyf ;f]  ;DaGwL lj1n] ug]{ l/kf]l6{ª jf lghx¿sf] 

sfo{;Dkfbgsf] d"NofÍg ug{ ;d]t ;xof]u ub{5 .  

%_ o; lgb]{lzsfn] cfof]hgf agfpFbf ckgfpg'kg]{ k|fljlws dfkb08 lgwf{/0f ug{ 

;xof]u ub{5 .  

^_ o; lgb]{lzsfn] kl/of]hgfsf] ljQLo -nufgL_ sf] ;DefJotf lgwf{/0f ug]{ pkfox¿ 

;d]t k|bfg u/]sf] 5 . lgb]{lzsfsf] d2tn] d'Vo ;"rsx¿ h:t}, OG6g{n /]6 ckm 

l/6g{ e'QmfgLsf] cjlw (Payback period) tyf  tyf ;f}o{ k|0ffnLaf6 pTkfbg x'g] 

lah'nLsf] :jLs[t nfut (LCOE) sf] u0fgf ug{ ;lsG5 .  

&_ o; lgb]{lzsfn] k|b]z tyf :yfgLo ;/sf/ tyf cfof]hgf ljsf;stf{ -pTkfbs_ 

nfO{ lu|8–hl8t ;f}o{ k|0ffnLsf] sfof{Gjog ug]{ tl/sfx¿ k|bfg ug]{5 . ljz]ift, 

cfof]hgf h8fgsf r/0fx¿ tyf To;sf] nflu cfjZos kg]{ ;do cjlw klg 

pNn]v ul/Psf] 5 . 

*_ o; lgb]{lzsfn] ;f}o{ k|0ffnLdf k|of]u x'g] ;fdu|L÷pks/0fx¿sf] u'0f:t/ lgoGq0f 

tyf cg'udg ug{ ;xof]u k|bfg ug]{5 . 

(_ cGTodf, o; lgb]{lzsfn] ;Dk"0f{ ;/f]sf/jfnf lgsfox?nfO{ lu|8–hl8t ;f}o{ 

k|0ffnLnfO{ lu|8df h8fg ubf{ cfjZos kg]{ k|fljlws tyf sfg'gL ljifoj:t'sf] 

af/]df hfgsf/L lbG5 . 

gLlt lgdf{0fsf] nflu 

k|of]u 
 

!_ lu|8–hl8t ;f}o{ pmhf{ k|0ffnLsf] af/]df lj:t[t ;Gbe{ ;fdu|Lsf] ?kdf k|of]u ug{ 

;lsG5 .  

@_ o;n] gLlt lgdf{0fsf] r/0fdf dfu{bz{g ub{5 .  

#_ o;n] ;fGble{s :t/df ;f}o{ pmhf{ k|0ffnLsf] af/]df hfgsf/L u/fpg' d'Vo e"ldsf 

k|bfg ub{5 .  

$_ o; lgb]{lzsfn] u|L8–hl8t ;f}o{ pmhf{ k|0ffnLsf] k|jw{gdf ;+nUg /fli6«o :t/sf 

;/f]sf/jfnf lgsfosf] klxrfg ug{ tyf ltgLx¿sf] e"ldsfsf] af/]df hfgsf/L 

u/fpF5 . 
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efu @  

u|L8–hl8t ;f}o{ pmhf{ k|0ffnL 

lsg < 
@=! u|L8–hl8t ;f}o{ pmhf{ k|0ffnLsf kmfObfx¿ 

u|L8–hl8t k|0ffnL, h;nfO{ u|L8– 6fO8 k|0ffnL jf cg–u|L8 k|0ffnL klg elgG5, /fli6«o ljB't k|0ffnLdf 

h8fg ul/Psf] x'G5 . o:tf k|0ffnLaf6 pTkflbt ljB't, 3/ wgL :jo+n] vkt ug{ / a9L ePsf] lah'nL 

cGo u|L8nfO{ laqmL ug{ ;d]t ;Sb5 . t/, To:tf] k|sf/sf] ;f}o{ k|0ffnLnfO{ u|L8df h8fg ul/ ljB't laqmL 

ug{' k"j{ g]kfn ljB't k|flws/0fsf] cg'dlt lng' clgjfo{ x'G5 .  

o; k|sf/sf u|L8–hl8t k|0ffnLx¿sf nflu ;f}o{ kftfx¿nfO{ 3/sf] 5fgf jf v'Nnf hldgdf h8fg   

ul/G5 . ;"o{sf] k|sfz ;f}o{ kftfdf k/]kl5 To;af6 DC s/]G6 pTkfbg x'G5 . ;fwf/0ftof, OGe6{/sf] 

;xof]un] pTkflbt lah'nLnfO{ AC s/]G6df kl/jt{g u/L ;f] lah'nL 3/fo;L k|fof]hg h:t} aQL afNg, 

sDKo'6/ jf lk|mh ;~rfngdf k|of]u ul/G5 . ;fy}, AC s/]G6nfO{ u|L8df h8fg u/L a9L ePsf] lah'nL 

laqmL ul/G5 . 

;f}o{ k|0ffnLaf6 pTkfbg ePsf] lah'nL ;DalGwt 3/ kl/;/nfO{ a9L ePsf] cj:yfdf ;f] lah'nL cfkm} 

u|L8df lgof{t x'G5 . o; k|sf/sf] Joj:yfnfO{ æg]6 ld6l/ªÆ eGg] ul/G5 . o; k|sf/sf] ;f}o{ pmhf{ 

k|0ffnLaf6 pTkfbg ePsf] lah'nL, g]kfn ljB't k|flws/0fsf] lkm8–Og–6\ofl/km sf] Joj:yf cg';f/ lu|8df 

lgof{t ug]{ ul/G5 . h;cg';f/, lu|8df lgof{t ePsf] ljB't pmhf{nfO{ jfO{–8fO/]S;gn (bi-directional)  

ld6/af6 gfKg] ul/G5 . ;f] ljB't -pmhf{_ nfO{ pkef]Qmfsf] gfddf qm]l86 ul/G5 / cfufdL dlxgfsf] lan 

e'QmfgLdf ldgfxf ul/G5 .  

;fwf/0ftof, g]6ld6l/ªsf] Joj:yfn] pkef]Qmfsf] ljB't dx;'n 36fpg] sfo{ ub{5 . s'g} a]nf -h:t} afbn 

nfu]sf] lbg_ ;f}o{ k|0ffnLaf6 pTkfbg ePsf] lah'nLn] ;DalGwt 3/ kl/;/sf] ljB't dfu cfk"lt{ ug{ g;Sg] 

cj:yfdf, lu|8af6 ljB't cfoft ug{ ;lsg] Joj:yf ul/Psf] x'G5 . o; k|sf/n] ljB't ;]jfnfO{ lg/Gt/ / 

o;sf] u'0f:t/ sfod ug{ ;lsG5 .  

dfly pNn]v ul/Pcg';f/ lu|8–hl8t ;f}o{ k|0ffnLn] ;DalGwt ejgx¿nfO{ :jR5 pmhf{ pTkfbg ug]{ / 

lu|8af6 ljB't vkt 36fO{ To; pmhf{df x'g] vr{nfO{ Go"g ug{ cj;/ k|bfg ub{5 . To; afx]s kl/;/df 

a9L ePsf] lah'nLnfO{ laqmL u/L yk cfDbfgL ug{ / /fli6«o u|L8 k|0ffnLdf gjLs/0fLo pmhf{sf] dfqf j[l4 

ug{ klg ;xof]u ub{5 . 

@=@ k|0ffnLsf k|sf/x? 

@=@=! cfjf;Lo k|0ffnLx¿ 

cfjf;Lo ;f]nf/ kmf]6f]ef]lN6s (PV) k|0ffnL 3/ / cfjf;x?df !,))) VDC eGbf a9L geO{ l8hfOg 

ul/Psf] ;f}o{ pmhf{ xf] . o;df ;f}o{ Kofgn, OGe6{/, dfplG6ª :6«Sr/ / ;DalGwt sDkf]g]G6x¿ x'G5g\ h;n] 

;"o{sf] ls/0f lvRg / o;nfO{ k|of]uof]Uo lah'nLdf ¿kfGt/0f ug]{ sfd u5{g\ . cfjf;Lo lu|8–hl8t 

k|0ffnLx¿n] d'Vo ¿kdf ;f}o{ lah'nLsf] :j–pkef]usf] ;fy} u|L8–hl8t lah'nLdf sd lge{/ x'g / 

lah'nLsf] lan 36fpgsf] nflu ;xof]u ub{5g . lu|8df cltl/Qm pmhf{sf] lgof{tn] yk cfDbfgL ug{ ;S5 . 
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xfn}sf jif{x¿df ljZjJofkL ¿kdf cfjf;Lo ;f}o{ lu|8–hl8t k|0ffnLx¿sf] nf]slk|otf a9]sf] 5 . 

pbfx/0fsf nflu, ci6«]lnofdf s'n !! ,))),))) (11 million) cfjf;Lo ejgx¿ dWo] nueu #)Ü df 

cfjf;Lo ;f}o{ lu|8–hl8t k|0ffnLx¿ hl8t 5g\ . hnjfo' kl/jt{gn] x'g] Unf]an jfld{ªnfO{ Go"gLs/0f ug{ 

gjLs/0fLo pmhf{sf] dxTj af/] a9]sf] hfu¿stfsf sf/0f u|fxsx¿n] ;f]nf/ Kofgnx¿ h8fg ug{ 

vf]lh/x]sf  5g\ . o;afx]s, u|fxsx?n] cfˆgf] lah'nLsf] lanx¿ dfkm{t k|ToIf ¿kdf 5tdf hl8t ;f}o{ 

Kofgnx¿sf] kmfObfx¿ b]Vg ;S5g\ . cfjf;Lo k|0ffnLx¿n] ub{f lah'nLsf] vkt 36fpg / u|L8df lgof{t 

ul/Psf] cltl/Qm pmhf{ afkt lanx¿df qm]l86 k|fKt ug]{ h:tf kmfObf kfOG5 . o;afx]s, ci6«]lnofsf 

;/sf/x¿n] b'j} ;+3Lo / k|b]zLo :t/x¿df u|fxsx¿ aLr ;f}o{ Kofgn h8fgnfO{ a9fjf lbg ljleGg 

of]hgfx? k|f]T;fxg u/]sf 5g\ . ;fy}, ci6«]lnofdf :yfgLo ljt/0f nfOgx¿df ;f}o{ k|0ffnLsf] h8fg ;/n / 

kf/blz{ k|lqmofn] x'g] ubf{ u|fxsx¿nfO{ ;f]nf/ lkeLsf]] k|of]u ug{ dxQ\jk"0f{ e"ldsf v]n]sf] 5 . 

@=@=@ jfl0fHo / cf}Bf]lus k|0ffnLx¿  

u}/–cfjf;Lo ;+/rgfdf h8fg ul/Psf !,%)) VDC ef]N6]h;Ddsf ;f]nf/ lkeL k|0ffnL Jofj;flos / 

cf}Bf]lus ;f}o{ lkeL k|0ffnLx¿sf] >]0fLdf kb{5 . o;sf] DC ef]N6]h pRr:t/sf] ePsf] sf/0fn] ubf{ 

;fj{hlgs kx'Fr ;Vt ¿kdf lgif]w ul/Psf] x'G5 . t/, g]kfn ljB't k|flws/0fsf] xfnsf] dfkb08 cg';f/ 

cflwsfl/s ¿kdf !) kW b]lv %)) kW ;Ddsf] k|0ffnLnfO{ Jofj;flos / %)) kW eGbf dflysf] 

pTkfbgnfO{  cf}Bf]lus k|0ffnL tf]lsPsf] 5 . 

w]/} Jofj;flos / cf}Bf]lus k|lti7fgx¿n] ANofscfp6sf] ;dodf lah'nL cfk"lt{ ;'lglZrt ug{sf] nflu 

l8h]n h]g]/]6/x¿ h8fg u/]sf x'G5g . ;g\ @)@! sf] cg';f/ g]kfndf l8h]n h]g;]6af6 pTkflbt 

lah'nLsf] nfut g]=?=@% b]lv #) k|lt kWh ;Dd ePsf] h'g ;+rfng nfut / l8h]nsf] d"Nodf lge{/ 

kb{5 . 

;fdfGotof, To:tf Jofj;flos / cf}Bf]lus k|lti7fgx¿sf] ejgx¿, pTkfbg ug]{ :yfgx? / uf]bfdx¿df 

7"nf] If]qkmn pknAw x'G5 . cfjf;Lo ejgx¿sf] t'ngfdf cf}Bf]lus ejgx?df sd nfutdf ;f}o{ 

Kofgnx¿ :yfkgf ug{ ;lsG5 . ;g\ @)@# ;Dddf ;f]nf/ ¿km6k k|0ffnLx¿af6 lah'nLsf] :t/Ls[t nfut 

k|0ffnLsf] cfsf/df lge{/ eO k|lt ls=jf=cf & b]lv !% g]=?=sf] xf/fxf/Ldf 5 . k|fljlws ¿kdf, cfjf;Lo 

/ Jofj;flos÷cf}Bf]lus k|0ffnLx¿ aLr s'g} leGgtf 5}g oBlk Jofj;flos÷cf}Bf]lus k|0ffnLx¿ 7"nf] 

Ifdtfsf x'g] ub{5g\ . 

@=# g]kfndf ;f]nf/ lkeLsf] ;DefJotf 

@=#=! k|fljlws ;DefJotf 

g]kfndf e"dWo/]vLo lgs6tf (equatorial proximity) / km/s–km/s prfOn] ub{f jif{ el/g} pRr:t/sf] 

;f}o{ ljls/0f k|fKt x'g] ub{5 . cf}ift ;f}o{ ljls/0fsf] dfqf #=% b]lv ^=^ kWh k|lt kWP k|lt lbg ePsf] 

/ nueu #)) lbg 3fd nfUg] x'gfn], g]kfndf ;f}o{ phf{ pTkfbgsf] kof{Kt ;Defjgf /x]sf] 5 . 

ut bz jif{df g]kfndf ;x/Ls/0f jflif{s $Ü eGbf a9Ln] a9]sf] 5, kmn:j¿k of];+u} lu|8df hf]l8Psf 

;x/L 3/kl/jf/sf] ;+Vof a9\b} uPsf] 5 . sf7df8f}+, kf]v/f, a'6jn, g]kfnuGh / lj/f6gu/ – kfFr 7"nf 

;x/x¿df ul/Psf] cWoogn]
1
 g]kfnL 3/w'/Lx¿df u|L8dfh8fg x'g] ;f}o{ k|0ffnLsf] k|fljlws Ifdtf k|lt jif{ 

% d]ufjf6cfj/ -cf};t 5fgf If]qkmn (# ju{ ld6/ k|lt 3/kl/jf/sf] cfwf/df_ /x]sf] kQf nufPsf] 5 . 

;g\ @)@! ;Dd, g]kfn ljB't k|flws/0fn] sl/a %) nfv 3/]n' pkef]Qmf, *&,))) Jofj;flos u|fxs / 

sl/a !^,))) cf}Bf]lus u|fxsx¿nfO{ ;]jf lbO/x]sf] 5 . ltgLx¿dWo] w]/};Fu g]6–ld6l/ª k|of]u u/]/ lu|8–

hl8t k|0ffnLx¿sf] ljsf; ug]{ ;Defjgf 5 . ljB't cfk"lt{sf] lg/Gt/tf, ;f}o{ ;|f]tsf] k|r'/tf, kl/kSj 

k|ljlw, g]6 ld6l/ª gLlt;Fu hf]l8Psf] ljQLo kmfObfn] ;f]nf/ u|L8h8fg x'g] k|0ffnLnfO{ b]zdf Jojxfo{ 

ljsNk agfPsf] 5 . ;g\ @)@) df nueu ^) nfv zx/L hg;+Vof ePsf] / ;f]df lu|8–hl8t k|0ffnLx¿ 

 
1 The potential for rooftop photovoltaic systems in Nepal – www.mdpi.com/1996-1073/16/2/747 
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h8fg ug{ ;s]sf] cj:yfdf g]kfnsf] pmhf{ cfk"lt{df ^=% 6]/fjf6cfj/ ;Dd ljB'tLo pmhf{ of]ubfg ug]{ 

k|fljlws Ifdtf /x]sf] 5 .  

 
lrq !M g]kfndf ;f]nf/ lkeLsf] ;DefJotf - ;|f]tM ljZj a}+s (ESMAP) 

@=$ cfly{s ;Defjgf 

lkeL sDkf]g]G6sf] 36\bf] nfutn] ;f}o{ pmhf{‘sf] ;'netf / ;xh kx'Frdf j[l4 ePsf] ;fy} u|L8 lah'nLsf] 

a9\bf] d"Nosf] sf/0fn] ;f}o{ k|0ffnLnfO{ yk cfslif{t ljsNk agfPsf] 5 . o;n] JolQmut 3/, Jofj;flos 

;+:yfx¿ / pBf]ux¿dfg} ljB't pTkfbgug{ d4t u5{ . :yflgo pTkfbgn] ub{f cGttM ljB't k|0ffnLsf] 

ljZj;gLotf / ef]N6]h :t/df ;'wf/ x'g] ub{5 . To;}u/L, ;f}o{ lkeL Ps k|d'v :jR5 phf{ k|ljlw ePsf]n], 

o;n] xl/tu[x Uof; pT;h{gnfO{ pNn]vgLo ¿kdf 36fpg ;S5 . ;du|df, ;f}o{ lah'nL cGo phf{ ;|f]tx¿ 

h:t} hnljB't;Fu k|lt:kwf{Tds x'g] ck]Iff ul/Psf] 5 . o;sf] efu % df ;f}o{ lkeL kl/of]hgfx¿sf] 

cfly{s Jojxfo{tf / k|ltkmnsf] d"NofÍg ;DalGw dfu{bz{gx? k|:t't ul/Psf] 5 . 

@=% gLlt / k|f]T;fxgx¿ 

j}slNks pmhf{ k|j¢{g s]G› -j}=p=k|=s]=_ n] cg'bfg, 5'6, tflnd / gLltx¿ dfkm{t lu|8–hl8t ;f}o{ lkeL 

k|0ffnLx¿ sf] k|j¢{gdf dxQ\jk"0f{ e"ldsf v]ln/x]sf] 5 . csf]{tkm{, g]kfn ljB't k|flws/0f -g]=lj=k|f=_ n] 

;f}o{ pTkfbgsf] Psdfq /fli6«o vl/bstf{sf] ¿kdf, g]6–ld6l/ª dfkm{t cfjZos ;]jf k|bfg ub}{ cfPsf]   

5 . j}=p=k|=s]= / g]=lj=k|f=n] lu|8–hl8t k|0ffnLx¿sf] Jofks sfof{GjognfO{ a9fjf lbg ;+o'Qm?kdf 

k|of;x? ug'{ h?/L 5 . oL lgsfox?n] k|bfg u/]sf dxQ\jk"0f{ ;xof]u / k|f]T;fxgx¿ lgDg v08x¿df 

JofVof ul/Psf] 5 . 
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@=%=! cg'bfg 

j}slNks pmhf{ k|j4{g s]G› -j}=p=k|=s]=_ n] ;f]nf/ ?km6k k|0ffnLsf nflu xfnsf] gjLs/0fLo pmhf{ cg'bfg 

gLlt–@)&* cGtu{t ljleGg cfly{s k|f]T;fxgx¿ k|bfg ub}{ cfPsf] 5 . j}=p=k|=s]= n] !,%)) WP eGbf a9L 

Ifdtf ePsf Jofj;flos k|lti7fgx¿ h:t} sDkgLx¿, pBf]ux¿, sf/vfgfx¿, Jofj;flos ejgx¿ tyf 

lghL sfof{nox¿sf nflu ;xof]usf] nflu b'O{ ljsNkx¿ cl3 ;f/]sf] 5 . o;df kfFr jif{sf] cjlwsf] nflu 

a}+s C0fdf %)Ü Aofh cg'bfg
1
 jf kfFr jif{sf] cjlwdf pTkfbg x'g] pmhf{sf] k|lt lsnf]jf6 cfj/ (kWh) 

!=% ?k}ofF cg'bfg
2
 ;dfj]z ul/Psf] 5 . csf]{lt/, 3/fo;L :t/df, j}=p=k|=s]= n] %)) WP eGbf a9L 

Ifdtfx¿sf ;f]nf/ lkeLsf] nflu kfFr jif{sf] a}+s C0fdf &%Ü Aofh cg'bfg
3
 k|bfg ub{5 . o;afx]s, 

ljBdfg cg'bfg gLltn] ;fj{hlgs–lghL ;fem]bf/L (Public-private partnership) df]8]n cGtu{t 

Viability Gap Fund (VGF) dfkm{t ;f]nf/ ¿km6k k|0ffnLsf] nflu %)Ü cg'bfg
4
 ;'ljwf lbG5 . dfly 

pNn]lvt cg'bfgsf]  nflu k|of]ustf{x¿n] tf]lsPsf] 9fFrfdf cfj]bg eg{'k5{ j}=p=k|=s]] åf/f cg'df]lbt 

u/fpg' k5{ -cg';"rL $ x]g{'xf];\_.  

@=%=@ Eof6 / cfoft eG;f/ dx;'n 5'6 

;f]nf/ Kofgn / kLeL OGe6{/x¿nfO{ d"No clej[l4 s/ -Eof6_ af6 k"0f{ ¿kdf 5'6 lbOPsf] 5 eg] oL 

pks/0fx?sf nflu cfoft eG;f/ dx;'n 36fP/ !Ü ul/Psf] 5 . j}=p=k|=s]=sf] l;kmfl/;df PV racking, 

s]anx¿, l:jr÷sG6«f]n luo/, PGSnf]h/ (enclosures) / s]an 6«]x¿klg kl/of]hgf lkR5]] cfoft eG;f/ 

dxz'n 36fOPsf] 5 . o; k|sf/sf nfe lng rfxg] ;f}o{ ljsf;stf{x¿n] lglZrt sfuhftx¿;lxt 

cfj]bg lbg'kb{5 . ;+alGwt ;+:yfsf] cg'/f]wdf j}=p=k|=s]=åf/f sfuhftx¿sf] ;"rL pknAw u/fOg]5 . o; 

k|sf/sf 5'6x¿ pkef]Qmfx¿df ljQLo af]em 36fP/ u|fxsnfO{ k|f]T;flxt ug{ l8hfOg ul/Psf] xf] . 

tflnsf !M ;f]nf/ lkeLsf] nflu Eof6 / cfoft eG;f/ z'Ns 5'6  

pks/0fX? ;x'lnot ;Gbe{ 

u|L8 OGe6{/x¿ Eof6 d'Qm 

cfoft eG;f/ dx;'nnfO{ !Ü 

ljQ P]g, ;g\ @)@) 

cg';"rL ! sf] bkmf @@ 

-!@_ . 
 

;f}o{ Kofgnx¿ 

s]an  

cfoft eG;f/ dx;'n !Ü df 36fOof] t/ 

j}=p=k|=s]=sf] l;kmfl/; rflxG5 . 
 

s]an 6«]x¿ 

3]/fx¿ (Enclosures) 

PV racking 

Switch/ lgoGq0f luo/  
 

@=%=# g]6 ld6l/ª gLlt 

;g\ @)!* df pmhf{, hn;|f]t / l;+rfO dGqfnon] g]kfndf ;f}o{ pmhf{ pTkfbsx¿sf] k|j]zdf dxTjk"0f{ 

cj/f]wx¿ x6fpg] pb]Zon] u|L8–hl8t j}slNks pmhf{ sfo{lbzf hf/L u¥of] . ;g\ @)@! / xfn} km]A?c/L 

@)@# df lgb]{lzsfsf] cBfjlws / ;+zf]wgx¿n] k|0ffnLsf] Ifdtfsf] cfwf/df g]6 ld6l/ªsf] k|lqmofnfO{ 

juL{s[t ub{5 . %)) kW ;Ddsf] Ifdtfsf] ;f}o{ k|0ffnLnfO{ Ohfhtkqsf] cfjZostf kb}{g -t/ %)) kW 

eGbf al9 Iffdtf ePsf] k|0ffnLsf] xsdf Ohfhtkqsf] cfjZostf kb{5_ / oL k|0fnLx?nfO{ g]=lj=k|f=sf] 

g]6 ld6l/ª gLlt cGtu{t /fli6«o lu|8df h8fg ug{ ;lsG5 -cg';"rL !* x]g{'xf];\_. 

 
1 AEPC, RE Subsidy Policy 2022, Annex 11, 11.3.4, Page 12 
2 AEPC, CREF Operational Manual 2071 (1st Ammendment 2078), Annex 5, Page 29 
3 AEPC, RE Subsidy Policy 2022, Annex 11, 11.3.4, Page 12 
4 AEPC, CREF Operational Manual 2071 (1st Ammendment 2078), Annex 5, Page 29 
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@=^ k|fb]lzs tyf :yfgLo ;/sf/åf/f ul/Psf] k|f]T;fg 

;+3Lo ;/sf/n] g]kfndf gjLs/0fLo phf{sf] k|j4{g 

ug{ gLlt th{'df u/]sf] 5 . k|b]z / :yfgLo 

;/sf/x¿n] cf–cfˆgf] gLlt / nIox¿ th{'df u/L oL 

nIox¿ sfof{Gjog / k"/f ug{ dxTjk"0f{ e"ldsf 

v]Nb5g . k|b]z / :yfgLo ;/sf/nfO{ ;+ljwfgn] cf–

cfˆgf] gLlt lgdf{0f ug{ lbPsf] clwsf/nfO{ Wofgdf 

/fvL u|L8 h8fg k|0ffnLsf] sfof{GjognfO{ k|j4{g ug{ 

;Sg] s]xL ;'emfjx¿ k|bfg ug{ ;lsG5 . th{'df 

ul/Psf] gLltsf] cfwf/df b]xfosf kIfx¿df sf/afxL 

ug{ ;lsG5 . 

nIox¿M  k|b]z / :yfgLo ;/sf/n] lglZrt Ifdtf jf 

k|lt jif{ lglZrt 3/w'/L ;+Vofdf lu|8–hl8t 

k|0ffnLx¿ :yfkgf ug{ jflif{s nIox¿ ;]6 ug{  

;S5g\ . oL nIox¿ k|fKt ug{ of]hgfnfO{ cg'udg 

ug{ ;lsG5 .  

clgjfo{ :yfkgfM ;/sf/n] gofF cfjf;Lo ejgx¿sf] nflu ;f}o{ ¿km6k k|0ffnL clgjfo{ agfpg ;S5 . 

k|f]T;fxg (Incentives)M ;/sf/x¿n] Jofj;flos / cf}Bf]lus u|fxsx¿nfO{ k|f]T;fxg -h:t} sd Aofhb/_ 

lbg ;S5g\ h;n] cfˆgf] kl/;/df ;f}o{ k|0ffnL :yfkgf u5{g\ .  

OlSj6L sf]if (Equity fund)M k|fb]lzs ;/sf/n] ;f}o{ ¿km6k k|0ffnL k|j{4g ug{ OlSj6L sf]if :yfkgf ug{ 

;S5g . of] sf]ifnfO{ cfjf;Lo, Jofj;flos tyf cf}Bf]lus u|fxsx?nfO{ ;x'lnot shf{ pknAw u/fpg 

k|of]u ug{ ;lsg]5 . 

s/ k|f]T;fxgM ;/sf/n] jfl0fHo / cf}Bf]lus u|fxsx¿nfO{ ;f}o{ sDkf]g]G6x¿df s/df k|f]T;fxg tyf  

ltgLx¿n] ;f}o{ k|0ffnL h8fg u/]df pTkfbgx¿df s/ k|f]T;fxg k|bfg ug{ sfo{qmdx¿ l8hfOg ug{  

;S5g\ .  

h]g]/];gdf cfwfl/t cg'bfgx¿ (Generation-based subsidies)M ;/sf/n] ;f}o{ ?km6k k|0ffnLnfO{ k|j{4g 

ug{ ;f}o{ pmhf{ pTkfbgdf cfwfl/t cg'bfgx¿ k|bfg ug{ ;S5 . cg'bfgx¿ u|L8–hl8t lah'nL jf 

sfa{G8fOcS;fO8 pT;h{g (CO2 emissions) ckm;]6df cfwfl/t x'g ;S5 . 

/]l6u (Rating) k|0ffnLx¿M sf/vfgfx¿sf] nflu ;f}o{ ?km6k k|0ffnLx¿ h8fg k|f]T;fxg ug{, ;/sf/n] 

pTkfbgx¿df xl/of] 6\ofu jf cGo s'g} d"NofÍg k|0ffnLx¿ nfu" ug{ ;S5 . 

 

  

c:6«]lnofsf] pbfx/0f 

Go" ;fpy j]N; (New South Wales) 
;/sf/n] ;g\ @)%) ;Dddf z"Go 

pT;h{gsf] dxTjfsf+IfL nIo to u/]sf]   

5 . /fHonfO{ ;xof]u ug{, jfUuf jfUufsf] 

gu/ kl/ifb\n] ;g\ @)$) ;Dd 

sfplG;nsf] skf]{/]6 ejgx¿df / 

JolQmut 3/kl/jf/x¿df ;g\ @)%) ;Dd 

g]6 z"Go pT;h{g k"/f ug]{ nIo /fv]sf]    

5 . gu/ kl/ifb\n] sfplG;n / cfjf;Lo 

ejgx¿df ;f}o{ ¿km6k k|0ffnLsf] k|j4{g 

h:tf ljlzi6 /0fgLltx¿ agfPsf] 5 . 

/fHo / ;+3Lo ;/sf/nfO{ xl/tu[x Uof; 

pT;h{g a]Rg] sfplG;nsf] Ifdtfn] ;f}o{ 

¿km6k k|0ffnLdf /fh:j k|j4{g ug{ ug{ 

;Ifd agfpF5 . 
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efu #  

;f]nf/ lkeL kl/of]hgfsf] 

of]hgf agfpFbf ljrf/ ug{'kg]{ 

s'/fx¿ 
 

laz]if l6Kk0fL 

;f]nf/ lkeL kl/of]hgfx¿sf] lj:t[t ¿kdf ;DefJotf cWoogsf] nflu ljz]if1x¿sf] ;+nUg 

cfjZos kb{5 h'g efu $ df a0f{g ul/Psf] 5 .  tyflk, kl/of]hgfsf d'Vo dfkb08, 

l8hfOg ljrf/x¿;Fu kl/lrt x'g / kl/of]hgf ljsf; ug{ rfxg] hf] sf]xLsf]nflu klg of] 

nfebfos x'g]5 . o;n] u}/–k|fljlws kf7sx¿nfO{ klg oL kIfx¿;Fu kl/lrt x'g, 

ljsNkx¿sf] cfnf]rgfTds ;dLIff k|bfg ug{ tyf ljz]if1x¿ 5gf}6 ul/ cfaZos lg0f{ox¿ 

lng ;Ifd agfpF5 . o; efudf kf7sx¿nfO{ ;f]nf/ lkeL dxTjk"0f{ hfgsf/Lx¿;Fu kl/lrt 

u/fpg vf]h]sf] 5 . 

 

#=! dxTjk"0f{ kIfx¿  

s'g} ;f]nf/ kl/of]hgfnfO{ ljsf;ug'{ cuf8L s]lx dxTjk"0f{ kIfx¿df :ki6 b[li6sf]0fdf agfpg ;Sg'kb{5 . 

To:tf cfwf/e"t laifox?nfO{ tYout hfgsf/Lsf cfwf/df d"NofÍg ug{ cfjZos kb{5 . ljrf/ ug{'kg]{ 

;a}eGbf dxQ\jk"0f{ kIfx¿ tn j0f{g ul/Psf] 5 .  

▪ h8fg If]qM ;f]nf/ k|0ffnLsf] cfsf/ / Ifdtfsf] lgwf{/0f lkeL] Kofgnx? Hf8fg ug]{ 7fpFsf] pknAwtfsf] 

cfwf/df x'g] ePsf]n] of] ;a}eGbf dxTjk"0f{{ dfkb08 xf] . rog ul/Psf 7fpFx¿ b}lgs jf df};dL 

5fof+sgdf kg{' x'Fb}g . w]/} hUuf ePsf kl/of]hgfx¿n] a9L lah'nL pTkfbg ug{ / nufgLdf /fd|f] 

k|ltkmn lbg ;S5g\ . 3/sf] 5t ;fdfGotof o:tf] p2]Zosf] nflu pko'Qm 5 lsgeg] of] cGo 

sfo{sf]nflu k|of]u ug{ ;lsFb}g . j}slNks ¿kdf, lkeL Kofgnx¿ pko'Qm dfplG6+u ;+/rgfx¿sf] ;fy 

hdLgdf h8fg ug{ ;lsG5 . 

▪ lah'nL vktM ;f}o{ kl/of]hgfsf] nflu h8fg ug{ nfluPsf] ejg jf ;+:yfsf] pmhf{ vktn] klg 

k|0ffnLsf] cfsf/ / Ifdtf lgwf{/0f ug{ d2t ub{5 . pRr pmhf{ vkt ePsf kl/of]hgfx¿nfO{ 

pgLx¿sf] pmhf{ cfjZostfx¿ k"/f ug{ 7"nf k|0ffnLx¿ cfjZos kb{5 . g]6 ld6l/ªsf nflu lu|8df 

lgsf;L x'g] s'n pmhf{ u|fxsn] vkt u/]sf] ljB'tsf] s'n vktsf] () Ü eGbf a9L x'g'x'Fb}g . 

▪ ;"o{sf] lals/0fM h8fg ul/g] If]qdf k'Ug] ;"o{sf] lals/0fsf] (solar irradiance) dfqfn] -lrq !_ n] ;f}o{ 

kl/of]hgfsf] pTkfbg lgwf{/0f u5{ . ;"o{sf] sd lals/0f ePsf If]qx¿ eGbf pRr lals/0f kg]{ If]qx¿ 

;f}o{ phf{sf nflu a9L /f]hfO{sf x'G5g\ .  

▪ ljQLo Jojxfo{tf (Financial viability)M ljQLo Jojxfo{tfn] kl/of]hgfsf] ;DefJotf / lbuf]kg 

lgwf{/0f ub{5 . nufgLdf ;sf/fTds k|ltkmn ;'lglZrt ug{ kl/of]hgf nfut, k|f]T;fxg, / /fh:j 

l:6«dx¿ (revenue streams) ;fjwfgLk"j{s d"NofÍg ug{'k5{ . 
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▪ k|fljlws ;DefJotfM h8fgsf] nflu kl/of]hgf k|fljlws ¿kdf ;Dej x'g'kb{5 . k|fljlws ;DefJotfsf] 

d"NofÍgn] :yfkgf ;+/rgf -5t, 5t ;+/rgf, :tDe / aLd, cflb_, kl/of]hgfsf] l8hfOg, ljB'tLo 

Ifdtf, / cGt/h8fgx¿sf] hfrF ub{5 . 

▪ lgofds cg'kfng (Regulatory compliance)M kl/of]hgfx¿ nfu" lgodx¿ / dfkb08x¿ cg'¿k 

x'g'k5{ . o;df g]=lj=k|f= sf] lgb]{zg af]lhdsf ljB'tLo sf]8x¿ / h8fg k|sf/x¿, e"ld k|of]u gLlt   

-;g\_ @)!% cg';f/sf g]kfn /fli6«o ejg ;+lxtf / hf]lg+u lgodx¿ ;dfj]z 5g\ . cfjf;Lo 

k|0ffnLx¿df %) Hz frequency sf] ;fy @#) V jf $)) V df lu|8;Fu ldNbf] OGe6{/ x'g'k5{ . !) 

kW eGbf a9L Ifdtf ePsf] lkeL k|0ffnLx¿nfO{ ;+:yfut ¿kdf juL{s[t ul/Psf] 5 / ;f]sf] nflu 

$)) VAC cfjZos kb{5 . t/ $) kW eGbf dflysf] k|0ffnLsf] nflu !!,))) V sf] cfk"lt{ / 

cltl/Qm ;'/Iff cfjZos kb{5 . ;f}o{ k|0ffnLsf] DC kIfsf] xsdf, cfjf;Lo k|0ffnLx¿sf] nflu !,))) 

VDC eGbf sd / Jofj;flos / cf}Bf]lus k|0ffnLx¿sf] nflu !,%)) VDC ;Dd x'g]ul/ h8fg ug{'k5{ . 

tflnsf @M g]=lj=k|f=sf] lgbl]{zsf @)&* adf]lhd u|L8df h8fg ul/g] ;f]nf/ lkeL k|0ffnLx¿sf] juL{s/0f 

k|sf/ Ifdtf   
df]8fln6L 

(Modality) h8fg ef]N6]h 

cfjf;Lo k|0ffnL %)) – !),))) W Net metering 
@#)  V – % kW eGbf sd 
$)) V – % kW  b]lv dfly 

jfl0fHo / cf}Bf]lus k|0ffnL > !) – %)) kW Net metering 
$)) V – $) kW eGbf sd 
!! kV – $) kW b]lv dfly 

7'nf k|0ffnL (Utility-scale 
systems)  
-o; lgb]{lzsfsf] c+z xf]Og_ 

%)) kW b]lv dfly Feed-in tariff ljB't ;aO;6]zg h8fg 

 

#=@ ;+:yfx¿sf] e"ldsf 

gjLs/0fLo pmhf{ / ;f}o{ kLeL k|ljlwsf] k|j{4g ug'{kg]{ w]/} nIox¿ 5g\ . h;df :jR5 phf{sf] pknAwtfdf 

;'wf/, u|L8df lah'nL cfk"lt{ a9fpg], b]zsf] phf{ ;'/Iffsf] nflu /fli6«o lu|8df u}/–hnljB't pTkfbg 

ld>0f a9fpg] / xl/tu[x Uof; (GHG) pT;h{g 36fP/ Unf]an jfld{ª / hnjfo' kl/jt{gsf] ;d:ofnfO{ 

;Daf]wg ug]{ 5g\ . 

g]kfndf u|L8h8fg ePsf] ;f]nf/ kLeL k|0ffnLsf] k|j{4g / cjnDagdf w]/} ;+:yfx¿ ;+nUg 5g\ . ltgLx¿n] 

gLltx¿ th{'df ug]{b]lv k|0ffnL :yfkgf ug]{, ljQLo k|f]T;fxgx¿ k|bfg ug]{, u'0f:t/ cfZjf;g / cg'udg 

k|bfg ug]{ h:tf km/s e"ldsfx¿ lgjf{x u/]sf 5g\ . ;f}o{ pmhf{df kx'Fr lj:tf/ ug{ / sfa{g pT;h{g 

36fpg oL ;+:yfx¿ aLrsf] ;dGjo / ;xof]uL k|of;x¿ dxTjk"0f{{ x'g] ub{5g\ . ;a}eGbf dxTjk"0f{ 

;+:yfx¿ / ltgLx¿sf] d'Vo e"ldsfx¿ tflnsf # df plNnlvt 5g\ . 
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tflnsf #M ;/f]sf/jfnfx¿ / ltgLx¿sf] e"ldsf / lhDd]jf/Lx¿ 

;/f]sf/jfnfx¿ e"ldsf / lhDd]jf/L 

pmhf{, hn;|f]t tyf l;+rfO 

dGqfno (MoEWRI) 

lu|8–hl8t ;f}o{ k|0ffnL / cGo gjLs/0fLo pmhf{ k|ljlwx¿ k|j¢{g;+u ;+alGWft 

gLltx¿ ljsf; ub{5 . ;fy} Ps lglZrt ;do /]vfsf] ;fy /fli6«o nIox¿ 

lgw{f/0f ub{5, / g]kfn ;/sf/n] cg'df]bg u/] cg';f/ :jR5 pmhf{sf] 

k|jb{\wg;Fu ;DalGwt cGt/f{li6«o ;Demf}tfx¿ nfu" ub{5 . 

k|b]z ;/sf/   
cf–cfˆgf] If]qflwsf/df u|L8hl8t ;f}o{ k|0ffnLnfO{ k|jb{ \wg ug{ k|fb]lzs 

gLltx¿ / ljQLo k|f]T;fxgx¿ ljsf; ub{5 . 

:yfgLo ;/sf/ 

gjLs/0fLo pmhf{ nfu" ug{ / ;f}o{ lkeL k|0ffnLx¿sf] nflu nIox¿ k|fKt ug{ 

/0fgLltx¿ ljsf; ub{5 ;fy} cfˆgf] If]qflwsf/ leq To:tf k|ljlwx¿ k|of]u 

ug{ cfjZos  ljQLo k|f]T;fxgx¿ l;h{gf ub{5 . 

ljB't k|flws/0f  

▪ g]6 ld6l/ªsf] sfof{Gjog ;'lglZrt ub{5 . 

▪ ;f}o{ k|0ffnLx?nfO{ u|L8df h8fg ug{ cfPsf cfa]bgx?nfO{ cg'df]bg  

ub{5 . 

▪ b'j}–lbzfTds pmhf{ ld6/x¿ h8fg ub{5 . 

▪ AC tkm{sf] h8fg / cg'kfng lgodg ub{5 . 

j}slNks pmhf{ k|j{4g s]G›  

-j}=pm=k|=s]=_ 

▪ ;f]nf/ sDkf]g]G6x?sf] cfoftdf lgod adf]lhd Eof6 / eG;f/ 5'6sf] 

;'ljwf lbG5 . 

▪ ;f}o{ Kofgn, OGe6{/ / cGo sDkf]g]G6x¿sf nflu dfkb08x¿ agfpF5 . 

▪ k|fb]lzs / :yfgLo txsf ljefux¿nfO{ ;+3Lo :t/sf ;/sf/L 

ljefux¿;Fu ;dGjo ug{ d2t ug{ ;S5 . 

gjLs/0fLo pmhf{ k/LIf0f 

:6]zg (RETS) 

▪ u|L8h8fg ul/Psf] ;f}o{ k|0ffnLx¿sf] nflu k|fljlws dfkb08x¿sf] 

cg'kfng ;'lglZrt ub{5 . 

▪ 7"nf] dfqfdf ;f}o{ lu|8–hl8t k|0ffnLx¿sf] nflu k"j{of]Uotf k|lqmof 

lgwf{/0f ub{5 . 

▪ ;f}o{ lu|8–hl8t k|0ffnLx¿sf] k/LIf0f / k|df0fLs/0f ub{5 . 

▪ k"j{–cg'df]lbt l8hfOgx¿ nfu" ub{5 / ;f}o{ lu|8–hl8t k|0ffnLx¿df 

k|of]u x'g] ;a} pks/0fx¿sf] nflu k|df0fLs/0f k|f]6f]snx¿ kl/eflift 

ub{5 . 

;f}o{ kl/of]hgf 

ljsf;stf{x¿ 

▪ kl/of]hgfsf of]hgfx¿ tof/ ub{5 / lgd{f0f / h8fgsf] nflu cfjZos 

:jLs[ltx¿ k|fKt ub{5 . 

▪ kl/of]hgfsf] nflu ljQ -OlSj6L jf C0f_ sf] Joj:yf ug{ d2t ug{ ;S5 . 

▪ kl/of]hgf of]hgf / l8hfOgdf :yfgLo ;/f]sf/jfnfx¿nfO{ ;+nUg ub{5 . 

▪ ;f}o{ u|L8h8fg k|0ffnL l8hfOg / ljsf; ub{5 . 

pmhf{ ;]jf sDkgL (ESCO) 

▪ ;f]nf/ k|0ffnLsf] l8hfOg, lgdf{0f, :jfldTj, ;~rfng / dd{t ;Def/ ug{ 

clu|d k'FhLut nfutx¿ Joj:tf ub{5 . 

▪ k"j{lgwf{l/t b/df k|0ffnLåf/f pTkflbt pmhf{ vl/bsf nflu ljB't vl/b 

;Demf}tf (PPA) jf ef8fdf lng] Joj:yfx¿ ub{5 . 

k|of]ustf{x¿ -3/ dflnsx¿, 

Jofj;flos / cf}Bf]lus 

k|lti7fgsf dflnsx¿_ 

▪ k|0ffnL ;kmf ug]{ 

▪ k|0ffnLsf] sfo{bIftfsf] cg'udg 

▪ ;f]nf/ k|0ffnL / sDkf]g]G6x¿nfO{ rf]/L x'gaf6 ;'/lIft /fVg]  

▪ ;d:ofx¿ ePdf of]Uo k|fljlwsnfO{ ;"lrt ug]{ 

▪ g]=lj=k|f=åf/f qm]l86 ul/Psf] ;f}o{ lah'nL lan hfFr ug]{ 

▪ 3fd nfUg] ;dodf pks/0fx¿ rnfO{ kmfObfx¿ clwstd agfpg] 
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#=# dfkb08x? / pk–sfg"gx¿ 

j}=pm=k|=s]=n] g]kfndf ;f]nf/ lkeL pBf]unfO{ lgodg ug{ g]kfn kmf]6f]ef]lN6s Sjfln6L P:of]/]G; (NEPQA) 

ljsf; u/]sf] 5 . cfh ;Dd ;f}o{ lkeL k|0ffnLx¿df k|of]u x'g] sDkf]g]G6x¿sf] k|fljlws cfjZostfx¿ 

lglb{i6 ug]{ sfo{sf] nflu NEPQA k|d'v cfwf/ xf] . ;g\ @)!% df k|sflzt NEPQA sf] k|yd kl/dfh{g 

;g\ @)!^ df ePsf] lyof], Tof]g} xfn;Dd sfo{Gjogdf 5 . g]kfnsf] ;f}o{ If]q nufot gjLs/0fLo pmhf{ 

k/LIf0f :6]zg (RETS) sf] lkeL sDkf]g]G6 k/LIf0f k|of]uzfnf ;lxtnfO{ NEPQA df tf]lsPsf] dfkb08sf] 

cfwf/df lgodg ul/G5 . 

u|L8 h8fg ePsf ;f}o{ k|0ffnLx¿sf nflu ;f}o{ lkeL df]8\o'nx¿ / lu|8–hl8t OGe6{/x¿ k|d'v 

sDkf]g]G6x¿ ePtf klg xfn NEPQA df ;f]nf/ lkeL df]8\o'nx¿df dfq ;Lldt 5g\ . o;n] lu|8–hl8t 

OGe6{/ jf cGo sDkf]g]G6x¿sf nflu dfkb08x¿ ;]6 ub}{g . NEPQA df ;dfj]z gePsf sDkf]g]G6x¿sf 

nflu IEC / cGo cGt/f{li6«o dfkb08x¿ kfngf ug{'kb{5 . k|0ffnLnfO{ /fli6«o lu|8df h8fg ug{, 

k|of]ustf{n] g]=lj=k|f=;Fu u|L8h8fg ;DalGw ;Demf}tfsf] ;fy cfj]bg kq a'emfpg' k5{ -cg';"rL @ x]g{'xf];\_. 

g]=lj=k|f=n] h8fgsf] nflu k|fKt lgj]bgdf cfjZos hfra'em u/]kl5 / RETs åf/f ;f]nf/ k|0ffnL k|dfl0ft 

ePkl5 dfq o; sfo{n] k"0f{tf kfpG5 / h8fg x'G5 .  

#=$ l8hfOgdf Wofg lbg'kg]{ ljifox? 

#=$=! k|fljlws kIfn] k|0ffnLsf] cy{tGq lgwf{/0f ub{5 

k|0ffnLsf] l8hfOg / k|0ffnL sDkf]g]G6sf] 5gf}6 ;+alGw lj:t[t hfgsf/L efu $ sf] lj:t[t ;DefJotf 

cWoog / cg';"rL ! df ;d]t ;dfj]z ul/Psf] 5 . oL b'j}sf] nflu, k|fljlws kIfx¿nfO{ Wofgk"j{s ljrf/ 

ug{ cfjZos 5 lsgeg] ltgLx¿n] k|0ffnLsf] cy{zf:q lgwf{/0f ub{5g\ . 

 

;f]nf/ kftfsf] lbzf 

(Orientation  
of PV array) 

;f]nf/ kftfsf] lbzfn] pmhf{ pTkfbgnfO{ dxTjk"0f{ ¿kdf c;/ ub{5 . olb blIf0flt/ ;f}o{ 

Kofgnx¿ h8fg ug{ kof{Kt 7fpF 5 eg] ;f]xL lbzfdf h8fg ug{ ;Nnfx lbOG5 . nfut / 

;Defljt nfex¿ aLr ;fjwfgLk"j{s t'ngf ul/g'k5{ . l;d'n]zg ;ˆ6j]o/åf/f -efu $_ df 

lj:t[t 5nkmn ul/Psf] 5_ s'g lbzf ;jf]{Qd jf cfly{s?kdf kmnbfoL eg]/ ;'lglZrt ug{ 

;lsG5 . 

;f]nf/ kftfsf] 

em'sfj sf]0f 

(Tilt angle  
of PV array) 

;f]nf/ kftfsf] kfj/ pTkfbg klg em'sfj sf]0f;+u leGg x'G5 . k|To]s 7fpsf] nflu cg's"n 

(optimum angle) em'sfj lgwf{/0f ul/g' k5{ . of] em'sfj sf]0fsf] lgw{f/0f ub{f nfutdf 

pNn]vgLo j[l4 x'g'x'b}g . olb 5tdf ;f]nf/ kftf h8fg ug]{ of]hgfxf] eg], ;f}Gbo{ kIfx¿sf] 

klg ljrf/ ug{'kb{5 . l;d'n]zg ;ˆ6j]o/sf] k|of]u ul/ -efu $ df lj:t[t 5_ slt em'sfjn] 

pTs[i6 jf kof{Kt ¿kdf /fd|f] cfDbfgL k|bfg ub{5 eGg] hfgsf/L lng ;lsG5 . 

sDkf]g]G6sf] u'0f:t/ 

(Quality of 
components) 

kl/of]hgfsf] cy{tGq lah'nL pTkfbg;Fu hf]l8Psf] x'G5 . k|0ffnL l8hfOg afx]s, lah'nL 

pTkfbg sDkf]g]G6x¿sf] u'0f:t/df w]/} lge{/ x'G5 . pRr u'0f:t/sf sDkf]g]G6x¿ ;fdfGotof 

pRr d"No 6\ofusf] ;fy cfpF5g\ . lj:tfl/t jf/]G6Lx¿ / cGo nfex¿ t'ngf ug{ rog 

k|lqmofdf plrt larf/ ug{'k5{ . 

#=$=@ s'g k|sf/sf] k|0ffnL ;xL 5 <  

lu|8–hl8t k|0ffnLx¿sf] l8hfOg ub{f d'Vo k|Zg Aof6«L ;dfj]z ug]{ jf gug]{ eGg] xf] . o:tf k|0ffnLx?sf] 

k|sf/sf] af/]df /fd|f];Fu a'‰gsf] nflu, cg';"rL !$ x]g{'xf];\ .  

Aof6«L lagf u|L8h8fg ul/Psf k|0ffnLx¿M ;fdfGotof, oL k|0ffnLx¿ %)) kW eGbf sd Ifdtfsf   

x'G5g . %)) kW a/fa/ jf dflysf k|0ffnLx¿nfO{ æo'l6nL6L :s]nÆ (utility-scale) sf lkeL k|0ffnL 

dflgG5 h'g o; lgbl]{zsfsf] bfo/f aflx/ 5g\ . o:tf k|0ffnLn] pTkflbt pmhf{ :j–pkef]usf] nflu k|of]u 

ug{ ;lsG5 hals cltl/Qm lah'nL g]6–ld6l/ªsf] k|s[of cGtu{t lu|8df lgof{t ug{ ;lsG5 . g]6 

ld6l/ªsf] nflu of]Uo x'g, g]=lj=k|f=n] k|0ffnLx¿ %)) kW eGbf sd x'g' kg]{ / w]/}h;f] lah'nL :j–

pkef]usf] nflu vkt ePsf] x'g'kg]{ zt{ /fVb5 . 
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lrq @M Aof6«L lagf u|L8h8fg ul/Psf k|0ffnLx¿sf] l;ª\un nfO{g 8fou|fd (Single line diagram) 

 

ljz]if l6Kk0fL 
Aof6«L lagfsf k|0ffnLx¿ g]6 ld6l/ªsf] cEof;df /x]sf] / u|L8 cfk"lt{df kof{Kt l:y/ /x]sf] 

If]qdf k|of]u ul/G5 . 
 

Aof6«L / DC hf]l8Psf] lu|8–hl8t k|0ffnLx¿M oL k|0ffnLx¿df OGe6{/sf] DC (direct current) ;fO8df 

DC Aof6«L ;dfj]z x'G5 . Aof6«L k"0f{ rfh{ ePkl5, ph{f;|f]t / nf]8 aLrsf] k|fyldstfsf] cfwf/df cltl/Qm 

lah'nL :j–pkef]u jf /fli6«o lu|8df lgof{t ul/G5 . d'Votof, Og–laN6 (in-built) rfh{ sG6«f]n/x¿ ePsf 

xfOla|8 OGe6{/x¿ Aof6«L a}+sdf hf]l8Psf x'G5g\ . 
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lrq #M Aof6«L / DC hl8t u|L8h8fg ul/Psf k|0ffnLx¿sf] /]vflrq 

 

ljz]if l6Kk0fL oL k|0ffnLx¿ u|L8 k|0ffnL sd e/kbf]{, lah'nLsf] dfu w]/} gePsf] / :j–pkef]udf k|fyldstf 

ePsf] If]qdf pko'Qm x'G5 .  
 

Aof6«L / AC hf]l8Psf lu|8–hl8t k|0ffnLx¿M oL k|0ffnLx¿df Aof6«L OGe6{/sf ;fy} OGe6{/sf] AC         

-cN6/g]l6+u s/]G6_ ;fO8df kLeL OGe6{/ ;dfj]z x'G5 . OGe6{/af6 AC cfp6k'6 :j–pkef]usf] nflu, 

Aof6«L rfh{ ug{ jf cfk"lt{ / k|of]usf] cfwf/df /fli6«o lu|8df lgof{t ug{ k|of]u ug{ ;lsG5 . 
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lrq $M Aof6«L / AC coupled ;lxt u|L8h8fg ul/Psf k|0ffnLx¿sf] /]vflrq  

 

ljz]if l6Kk0fL ha u|L8 k|0ffnL sd e/kbf]{ x'G5, hxfF nf]8sf] dfu pRr x'G5 / hxfF k|0ffnLsf] eljiodf 

lj:tf/sf] ;Defjgf x'G5 tL :yfgx?df o:tf k|0ffnLx¿ k|foM k|of]u ul/G5 . 
 

#=$=# pmhf{ pkh (energy yield) s] xf] < 

g]kfndf cf};t b}lgs ;f}o{ ljls/0f nueu #=% b]lv ^=^ kWh k|lt kWP k|lt lbg k|fKt x'G5 . oBlk, s'g} 

ljz]if :yfgdf k|fKt x'g] ;f}o{ pmhf{sf] dfqf cIff+z, jif{ / lbgsf] ;do, jfo'd08nLo cj:yf, prfO, 

cj/f]w / 5fof, df};dL leGgtf / nfdf] ;dosf] hnjfo' 9fFrfdf lge{/ x'G5 . 

s'g} ljz]if :yfgsf] ;f}o{ ljls/0f 8]6f k|fKt ug{, e/kbf]{ cgnfOg ;f}o{ gS;f l;kmfl/; ul/G5 . s'g} 

lglZrt :yfgsf] ;f}o{ pmhf{ Ifdtfsf] d"NofÍg ug{ Solmetric SunEye h:tf gfKg] pks/0fx¿sf] k|of]u 

ug{' cem /fd|f] x'g]5 . j}slNks ¿kdf, ;f]nf/ XofG8a's jf lstfasf] ¿kdf k|sflzt gS;fx¿ k|of]u ug{ 

;lsG5 . o:tf] 8]6f k|of]u ubf{, lgDg r/0fx¿ l;kmfl/; ul/G5M 

▪ OlR5t :yfgsf] ljls/0f 8]6f k|fKt ug{ ;f}o{ gS;fdf 7fpF kQf nufpg'xf];\. ;f}o{ ljls/0f 

kWh/m
2
/day jf MJ/m

2
/day sf] lx;fan] gfKg] ul/G5 . olb ljls/0f MJ df gflkPsf] 5 eg], kWh 

df k|fKt ug{ MJ dfgnfO{ #=^ n] efu ug{'kb{5 .  

▪ ;f]nf/ kftf h8fg ug]{ :yfgdf ;f}o{sf] lals/0f -;|f]t_ kQf nfu]kl5, cg';"rL ! df j0f{g ul/Psf] ljlw 

k|of]u u/L ;f] k|0ffnLaf6 lah'nL pTkfbgsf] cg'dfg ug{'xf];\ . 

▪ oBlk, /fd|f] ;6Lstfsf] nflu Dofg'cn u0fgfsf] ;§f ;ˆ6j]o/ k|of]u ug{ l;kmfl/; ul/G5 . ljleGg 

;ˆ6j]o/x¿ k|of]udf 5g\ . tL ;a}n] em'sfj sf]0f / pQd pmhf{ pkhsf] nflu k|0ffnL l8hfOgnfO{ 

cg's"ng ug{ ;xof]u u5{g . ;ˆ6j]o/n] k|f]h]S6sf] of]hgf / cfly{s ljZn]z0fsf] lgwf{/0f ug{ klg d2t 

ub{5 . ;a}eGbf Jofks ¿kdf k|of]u ul/Psf] ;ˆ6j]o/ / ltgLx¿sf ;'ljwfx¿ yk ;Gbe{sf] nflu tn 
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;"rLa4 5g\ . ;DefJotf cWoogsf nflu lj1x¿sf] 5gf]6df pgLx¿ s'g l;d'n]zg ;ˆ6j]o/ 

(simulation software) k|of]u ug{ rfxG5g\ eg]/ ;f]Wg l;kmfl/; ul/G5 . 

tflnsf $M k|0ffnL l;d'n]zgsf nflu ;ˆ6j]o/ 

df]8lnª ;ˆ6j]o/ 

(Modelling software) ljz]iftfx? 

HelioScope 

;fO6 ljZn]if0f, l8hfOg / n]cfp6, pTkfbg df]8]lnª (performance 
modelling), ljQLo ljZn]if0f, df]8\o'n 8f6fa];, 5fof ljZn]if0f, cg's"lnt l/kf]6{, 

l;d'n]zg l/kf]6{, l/df]6 ;]lG;ª 8f6f ;+u PsLs/0f, ;fem]bf/L, cg'kfng /   

;dy{g . 

Homer PRO 
k|0ffnL df]8lnª, nf]8 k|f]kmfOlnª, ;|f]t d"NofÍg, clK6dfOh];g (optimisation), 
kl/b[Zo ljZn]if0f, cfly{s ljZn]if0f, k|fljlws ljZn]if0f, l/kf]l6{ª, k|of]ustf{–

cg's"n OG6/km];, cGo ;ˆ6j]o/;Fu PsLs/0f . 

PVsyst 
PV df]8\o'n 8f6fa];, k|0ffnL l8hfOg / l;d'n]zg, df};d 8f6f, 8f6f ljZn]if0f, 

k|of]ustf{–cg's"n OG6/km];, PV k|0ffnLsf] l;d'n]6]8 cfp6k'6, kl/of]hgf of]Uo 5 

ls 5}g eg]/ lgwf{/0f u5{ .  

PVSol 
 

3D visualisation, ;f}o{ ljls/0f lx;fa (solar irradiance calculation), k|0ffnL 

l8hfOg, sfo{;Dkfbg df]8lnª, ljQLo ljZn]if0f, df]8\o'n 8f6fa];, Aof6«L e08f/0f, 

l;d'n]zg / ljZn]if0f .  

RETScreen 
:jR5 pmhf{ kl/of]hgf ljZn]if0f, kl/of]hgf hLjgrqm ljZn]if0f, pmhf{ k|bz{g 

ljZn]if0f, xl/tu[x UofF; pT;h{g ljZn]if0f, ef}uf]lns 8]6f, cg's"ng l/kf]l6{ª, 

pmhf{ kl/of]hgf 8f6fa];, k|lzIf0f ;|f]tx¿. 

System advisory model 
(SAM) 

;f}o{ PV k|0ffnLx¿ ;lxt ljleGg gjLs/0fLo pmhf{ k|ljlwx¿sf] k|bz{g / ljQLo 

;DefJotf df]8]nx¿ / d"NofÍg ub{5 . SAM n] k|0ffnL slGkmu/];g 

(configuration), pmhf{ pTkfbg cg'dfg, ljQLo ljZn]if0f, / ;+j]bgzLntf 

ljZn]if0f ;lxt pGgt df]8lnª Ifdtfx¿ k|bfg ub{5 . 
 

#=$=$ sfo{;Dkfbg cg'kft s] xf] < 

lu|8–hl8t ;f}o{ k|0ffnLn] ck]lIft pTkfbg -k|fljlws pTkfbg Iffdtf_ sf] t'ngfdf s;/L jf:tljs 

pTkfbg ul//x]sf] 5 eg]/ hfrF ug{sf] nflu k|0ffnLsf] sfo{;Dkfbg cg'kft -Performance ratio_ sf] 

d"NofÍg ul/G5 . sfo{;Dkfbg cg'kft ;f]nf/ KnfG6sf] u'0f:t/sf] dfkg xf] / slxn]sfxL+ o;nfO{ u'0f:t/ 

sf/ssf] ¿kdf j0f{g ul/G5 . ;f]nf/ k|0ffnLsf] jf:tljs pmhf{ / ck]lIft pmhf{ -;}4f+lts÷u0fgf ul/Psf]_ 

pTkfbgsf] cg'kft xf] . Ps ;"rssf] ¿kdf, pRr cg'kft ePsf] k|0ffnLnfO{ /fd|f] dflgG5 . ljlzi6 k|ljlw, 

:yfg, / jftfj/0fLo cj:yfx¿df lge{/ ub}{ ;fdfGotof &) – ()Ü sf] sfo{ ;Dkfbg cg'kftnfO{ /fd|f];Fu 

l8hfOg ul/Psf] / /fd|f];Fu dd{t ul/Psf] ;f}o{ k|0ffnL eg]/ eGg ;lsG5 . olb sfo{;Dkfbg cg'kft %)Ü 

eGbf sd 5 eg], o;n] k|0ffnLdf l8hfOg /÷jf dd{t;Def/ -h:t} Kofgn jf OGe6{/sf] v/faL, 5fof+sg 

;d:ofx¿, jf tf/x¿ ;d:ofx¿_ ;DaGwL ;d:ofx¿ 5g\ egL ;+s]t u5{. o:tf ;d:ofx?nfO{ lgsf}{nul/ 

t'?Gt ;Daf]wg ug'{ cfjZos 5 . 

𝑃𝑅 =
𝐸𝑠𝑦𝑠𝑡

𝐸𝑖𝑑𝑒𝑎𝑙
 

 

Esyst = Ps jif{df lkeL k|0ffnLåf/f pTkflbt jf:tljs lah'nLsf] s'n dfqf -kWh jf MWh_ 

Eideal = lkeL k|0ffnLn] ;Defljt ¿kdf pTkfbg ug{;Sg] phf{, h'g pQd cj:yfx¿df ;~rfng 

u/]sf] cj:yfdf k|fKt x'G5 . clwstd ;"o{sf] k|sfzsf] ;fy / 5fof+, df6f], tfkqmd h:tf 

sf/sx¿sf] sf/0fn] s'g} gf]S;fg jf xflgx¿ gePsf] kWh jf MWh df dfkg ul/Psf] phf{ . 
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sfo{;Dkfbg cg'kftsf] lgoldt cg'udg ;do;Fu} k|0ffnLsf] sfo{;Dkfbgdf x'g] s'g} klg kl/jt{gx¿ 

klxrfg ug{, dd{t;Def/ ultljlwx¿sf] k|efj d'Nofsg ug{, / ;f}o{ k|0ffnL clwstd ¿kdf ;~rfng 

eO/x]sf] 5 egL ;'lglZrt ug{ cfjZos 5 . 

#=$=% ;f]nf/ Kofgn / OGe6{/sf] 5gf]6  

;f]nf/ k|0ffnL / sDkf]g]G6x¿ 5gf}]6 / l8hfOg ubf{ NEPQA lbzflgb]{zx¿ / g]=lj=k|f=sf lgb]{zgx¿ 

kfngf ug{'k5{ . olb s'g} lglZrt sDkf]g]G6sf nflu lglb{i6 lbzflgb]{z jf dfkb08x¿ pknAw 5}gg\ eg], 

IEC dfkb08x¿ jf lgs6td pknAw lbzflgb]{zx¿ kfngf ug{'k5{ . 

#=$=%=! ;f}o{ lkeL Kofgnx¿ 

lu|8–hl8t ;f}o{ k|0ffnLdf lkeL df]8\o'nsf] rog / l8hfOg ug{' ;a}eGbf dxTjk"0f{ sfo{x¿ dWo] Ps xf] . 

s'g} ;x'lnotsf]] nflu of]Uo x'gsf] nflu lkeL df]8\o'nx¿ RETS åf/f k|dfl0ft x'g'kb{5 . lkeL Kofgnx¿ 

5gf]6 ug{' cl3 cfjZos kg]{ ljifox¿ tyf g]kfndf ltgLx¿sf] k|of]usf] nflu pko'Qmtf ;lxt tn 

pNn]v ul/Psf] 5M 

▪ cfjf;Lo lu|8–hl8t ;f}o{ k|0ffnLsf] nflu ;f]nf/ df]8'nsf] DC ef]N6]hnfO{ !,))) ef]N6;Dd ;Lldt 

ug{ l;kmfl/; ul/G5, hals Jofj;flos / o'l6lnl6 :t/sf] ;f}o{ k|0ffnLx¿sf] xsdf clwstd !,%)) 

ef]N6 rog ul/g'k5{ . sd ;f}o{ ljls/0f ePsf If]qx¿df, tyf ¿v, lrDgL, jf cf]e/x]8 s]anx¿ 

h:tf 5fofbf/ j:t'x¿n] 3]l/Psf 5fgfx¿df ck]lIft ;f}o{ ljB't pTkfbg ug{ lqm;6nfOg 

(crystalline) Kofgnx¿ eGbf kftnf] lkmNd Kofgnx¿nfO{ k|fyldstf lbOG5 . Kofgn u|fplG8ª 

k|f]6f]snx? / ;f]sf] dfgs cEof;x¿ eGbf km/s x'g] ePsf]n] l8hfOg/÷h8fgstf{n] df]8\o'n 

lgdf{tf;Fu ;f] k|f]6f]snx? k'li6 ug{'k5{ . 

▪ olb pknAw 5 eg] ;dtn 5fgfsf nflu s8f Kofgnx¿ l;kmfl/; ul/G5, hals nlrnf] Kofgnx¿ 

3'dfp/f] 5tx¿sf nflu k|fyldstf lbOG5 . 

▪ !%) WP eGbf dflysf k|:tfljt lqm;6nfOg df]8\o'nsf] / kftnf] lkmNd (film) df]8\o'nsf] lkmn 

km\ofS6/ (fill factor) slDtdf &%Ü x'g'k5{ . 

▪ Kofgnsf] h+Szg aS;df IP67 jf6/ OGu|]; k|f]6]Szg /]l6ª (water ingress protection rating) x'g' k5{, 

/ s]an ln8 Kofgn h8fgsf] qmddf jfOl/+u n'k ug{ kof{Kt nfdf] x'g'k5{ . 

▪ s'g} klg kl/of]hgfsf] nflu pRrjf6 Ifdtf / sd ef}lts km'6lk|G6 (footprint), cyf{t\ pRr bIftf 

ePsf Kofgnx¿ rog ul/g'k5{ . oBlk, rog ub{f ljQLo / u|fxs cfjZostfx¿ h:tf sf/sx¿nfO{ 

Wofg lbg' kb{5 . 

▪ -pbfx/0fsf nflu, #%) WP / dflysf] Kofgnx¿sf] bIftf slDtdf !*Ü x'G5 . kftnf] lkmNd 

df]8\o'nsf] nflu df]8\o'n bIftf slDtdf !@Ü x'g'k5{_. 

▪ olb ;f}o{ lkeL df]8\o'nsf] ;+Vofn] dfly plNnlvt dfkb08x¿ k"/f ub{5 eg], tflnsf % adf]lhd 

pko'Qm Kofgn rog ug{ ;lsG5 .  
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tflnsf %M cg'bfg ;xof]usf] of]Uotfsf nflu k"/f ug{'kg]{ ;f]nf/ Kofgn :k]l;lkms];gx? (specifications) 

cg'udg ;"rsx¿ ;Gbe{ dfgx¿ 

zlQm ;lxi0f'tf -olb ;fGble{s ePdf_ +/- #Ü 

kfj/ jf/]G6L slDtdf @% jif{sf] nflu kfj/ jf/]G6L 

k|sfz k|]l/t lu/fj6 

(Light-induced degradation)   
#Ü eGbf sd -hlt sd plt /fd|f]_ 

k|lt jif{ zlQmsf] x|f;  STC dfgdf )=&Ü eGbf sd 

!) jif{df zlQmsf] x|f; 

(Loss of power) 
!) Ü eGbf sd -hlt sd plt /fd|f]_ 

@% jif{df zlQmsf] x|f; 

(Loss of power)  @)Ü eGbf sd -hlt sd plt /fd|f]_ 

d]sflgsn jf/]G6L slDtdf !@ jif{ - w]/} /fd|f] plt /fd|f]_  

k|m]d lgdf{0f Pgf]8fOH8 PNo'ldlgod  (Anodised aluminium)  

 

df]gf] lqm;6nfOg (Mono-crystalline) Kofgnx¿n] kf]nL lqm;6nfOg (poly-crystalline) Kofgnx¿sf]  

;Gbe{df eGbf /fd|f] bIftfsf] sf/0f al9 pTkfbg k|bfg ub{5g\ . olb cufl8 klª\Qmdf 5fof+ x6fpg ;lsb}g 

eg], k"0f{ ;]n (full-cell) Kofgnx¿ eGbf cfwf s6 (half-cut) Kofgnx¿nfO{ k|fyldstf lbg'kb{5 . 

ljz]if l6Kk0fL Pp6} k|sf/sf jf6]h / ef]N6]h ePsf ;f}o{ Kofgnx¿ dfq} hf]8]/ Pp6f l:6«ª agfpg' k5{ . 

ljleGg k|sf/sf ;f}o{ Kofgnx¿ Pp6} l:6«ªdf hf]8\g' x'Fb}g . 

 

#=$=%=@ ;f]nf/ lkeL OGe6{/  

lu|8–hl8t ;f}o{ k|0ffnLx¿sf] nflu ;xL k|sf/ / Ifdtfsf] OGe6{/sf] rog dxTjk"0f{ 5 . OGe6{/n] ljB't 

lgodfjnL @)%) sf] kl/R5]b $ sf] pklgod -!_ sf] v08 -s_ / -v_ sf] kfngf ug{'k5{ . OGe6{/df AC 

ef]N6]h / lk|mSj]G;L /]l6ªx¿ g]=lj=k|f=sf] u|L8sf]8;Fu ldn]sf] x'g'k5{ . cfk"lt{sf] laGb'df l;Ën–km]hsf] 

gf]ldgn ef]N6]h @#) V AC / three-phase line-to-line aLrsf] ef]N6]h 400 VAC ±!)Ü sf] ;lxi0f'tf / 

lk|mSj]G;L %) Hz ±@=%Ü x'g'kb{5 . ;fy}, rog ul/Psf] u|L8–hl8t OGe6{/df lå–lbzfTds zlQm k|jfxsf] 

Ifdtf, s'n xfdf]{lgs ljs[lt (Total harmonic distortion) %Ü eGbf sd, PG6L cfONoflG8ª k|sfo{ (Anti-

islanding function) / OGe6{/ 6ld{gndf )=* Nofu (lag) / )=(% nL8 kfj/ ˆofS6/ x'g'k5 { . 

;f}o{ k|0ffnLn] pTkfbg P/]sf] k"0f{ zlQm k|;f/0f ug{ ;Sg] ;'lglZrt ug{sf] nflu lkeL OGe6{/sf] Ifdtf to 

ug'kb{5 . ha k|0ffnL /fd|f];Fu l8hfOg ul/Psf] x'G5, ;f}o{ lkeL kftfx?sf] cfp6k'6 ef]N6]h, jt{dfg / 

zlQm ;w}+ OGe6{/ ;~rfng bfo/f leq x'g'k5{ . OGe6{/x¿ rog ubf{ Wofg lbg'kg]{ cfwf/e"t ljrf/x¿ 

lgDg 5g\M 

▪ OGe6{/ 5gf}6 ubf{ Psbd ;fgf] jf Psbd 7"nf] cfsf/sf] x'g'x'b}g . klxnf]n] cf]e/nf]l8ª lgDTofpg 

;S5 hals kl5Nnf]n] cfly{s Jojxfo{tfnfO{ lg?T;flxt u5{ . ;f]nf/ lkeLsf] sfo{;Dkfbgsf] derating 

;dfof]hg ug{ ;f]nf/ df]8'n / OGe6{/ sf] cg'kft !–!=## aLrsf] x'g]ul/ 5gf}6 ug{ l;kmfl/; ul/G5 . 

▪ l:6«ª jf l:6«ªsf] ;fOh / ef]N6]h OGe6{/sf] clwstd DC Ogk'6 Ifdtf / ef]N6]h bfo/f leq x'g'k5{ . 

cg';"rL ! df /x]sf] ;f}o{ u|L8–hl8t k|0ffnL l8hfOg, cg'dfg / sfo{;Dkfbg Dofg'cn pks/0fn] k|lt 

Ogk'6 Kofgnx¿sf] clwstd / Go"gtd ;+Vof lgwf{/0f ug{ u0fgf ljlw k|bfg ug{ ;S5 . 

▪ ;f}o{ Kofgn / ljleGg l:6«ªsf tf/x¿ aLr a]d]n x'gaf6 hf]lug'k5{ . oBlk, % l8u|L eGbf a9Lsf] 

leGgtf ;fdgf ug]{ Kofgnx¿ ldnfpg ;lsG5, / @ lbzfx¿ ;fdgf ug]{ Kofgnx¿sf] a/fa/ ;+Vofx¿ 
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P/] agfpg hf]8\g ;lsG5 . pbfx/0fsf] nflu, ^ Kofgnx?sf] l:6«ªx?nfO{ k"j{ lbzfdf / ^ Kofgnx? 

nfO{ blIf0f lbzfdf, Anlsª 8fof]8 nfO{ sDafOg/ aS;;+u h8fg ul/ Ps clwstd kfj/ KjfOG6 

6«ofs/ (MPPT) nfO{ hf]8\g ;lsg] ;Dej 5 . 

▪ olb OGe6{/x¿ aflx/L :yfkgf ug]{ xf] eg], IP /]l6ª ePsf OGe6{/x¿ rog ug{ cfjZos 5 .  w]/}h;f] 

aflx/L OGe6{/x¿ IP65 jf dflysf] /]l6ª ul/Psf x'G5g\ . 

▪ olb u|fxsn] tTsfn jf kl5 Aof6«L a}+s :yfkgf ug{ rfxG5 eg], pko'Qm xfOla|8 OGe6{/ k|0ffnL 5gf}6 

ug{'k5{ . OGe6{/ 5gf}6 ubf{ NEPQA / AC cfp6k'6 ;DalGw g]=lj=k|f=sf lgb]{zgx¿sf] kfngf u/]sf]] 

;'lglZrt ug'{ kb{5 . 

tflnsf ^M ;x'lnotsf] nflu of]Uotf k"/f ug{ cfjZos Oge6{/ cfp6k'6 :k]lzlkms];gx?  

Kof/fld6/x¿ dfg ÷ bfo/f lgodg 

ef]N6]h  
230 VAC line to neutral 
400 VAC line to line (±10%) 

g]kfn ljB't k|flws/0f 

u|L8sf]8 

lk|mSj]G;L  50 Hz (±2.5%) g]kfn ljB't k|flws/0f 

u|L8sf]8 

kfj/ ˆofS6/ (Power factor) 0.8 leading to 0.95 lagging for all 
output from 20-100% of rated output  

s'n xfdf]{lgs ljs[lt (Total 
harmonic distortion) ±5% IEC 61000 

 

#=$=^ cGo sDkf]g]G6x¿sf] rog 

;f}o{ Kofgn / OGe6{/x¿ afx]s ;f}o{ k|0ffnLsf] nflu cfjZos kg]{ sDkf]g]G6x¿nfO{ ;fd"lxs ¿kdf 

Aofn]G; ckm l;:6d (BOS) elgG5 . o;df ljB'tLo, d]sflgsn / ;+/rgfTds sDkf]g]G6x? ;dfj]z  

x'G5g\ . Aofn]G; ckm l;:6dsf] nflu rog k|lqmof / l8hfOgsf] ljj/0f tnsf] v08x?df k|:t't ul/Psf] 

5 . 

#=$=^=! s]anx?  

;f]nf/ lkeL k|0ffnLdf k|of]u ul/g] s]ansf] 5gf}6 o;sf] pkef]u -h:t}, DC, AC, Og8f]/, cfp68f]/, 

ef]N6]h :t/, cflb_ åf/f lgwf{/0f ul/G5 / cfsf/ o;sf] s/]G6 k|afxn] ub{f x'g] :jLsfo{ ef]N6]h 8«knfO{ 

cfwf/ u/L lgwf{/0f ul/G5 . oBlk, u|L8–hl8t ;f}o{ k|0ffnLdf OGe6{/ Ogk'6 cl3 pko'Qm ef]N6]h / s/]G6 

d"NofÍgsf nflu DC /]6]8 s]anx¿ / OGe6{/ cfp6k'6 kl5 pko'Qm ef]N6]h / s/]G6 d"NofÍgsf nflu AC 

/]6]8 s]anx¿ x'g'k5{ . s]ansf] cfsf/ u0fgf ub{f o;sf] xfnsf] jxg Ifdtf / ;fGble{s derating 

sf/sx¿df cfwfl/t x'g'kb{5 . ef]N6]h 8«k ljZn]if0f klg ef]N6]h 8«k sd ug{ s'g} s]an cfsf/ a9fpg 

cfjZos 5 ls eg]/ lgwf{/0f ug{'k5{ . s]an ;6{ ;ls{6 s/]G6sf] slDtdf !=@% u'0ff clwstd s/]G6 k|jfx 

ug{;Sg]] cfsf/sf] x'g'k5{ . s]an cfsf/ lx;fa ug{ k|of]u ul/g] s]xL cfwf/x?x¿ tn ;"rLa4 5g\ . 

s/]G6 k|jfx IfdtfM clwstd lg/Gt/ s/]G6 h'g sG8S6/n] ;'/lIft ¿kdf o;sf] d"NofÍg ul/Psf] 

tfkqmddf af]Sg ;Sb5, slxn]sfxLF o;nfO{ PDkfl;6L (ampacity) elgG5 . lg/Gt/ s/]G6 Ifdtfsf] nflu 

ckof{Kt s]ansf] cfsf/ rog ubf{ s]an Iflt x'g ;S5 / h8fgsf] ;dodf ;'/Iff hf]lvd lgDTofpg  

;S5 . 

;6{–;ls{6 tfkqmd ;LdfM of] tfkqmd s]anx¿n] clwstd ;Defljt ;6{ ;ls{6 s/]G6 kbf{ kof{Kt ¿kdf 

yfDg ;S5g\ . 

ef]N6]h 8«kM s]ansf] cfGtl/s k|lt/f]wsf sf/0f s]andf s/]G6 axbf x'g] ef]N6]hsf] xflgnfO{ ef]N6]h 8«k 

elgG5 . ef]N6]h 8«k w]/} dxTjk"0f{ x'G5 ljz]if u/L ha s/]G6x¿ pRr x'G5g\ / ef]N6]h sd x'G5 h:t} ;f}o{ 
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lkeL k|0ffnLx¿sf] DC ;fO8df . lkeL s]anx¿sf] ;fOlhª ubf{ o:tf laifox?nfO{ Wofgdf /fVg' dxTjk"0f{ 

x'G5 . clwstd s/]G6 af]Sg] Ifdtf / ;fGble{s d"NofÍg, derating, / u'0fg sf/sx¿sf] cfwf/df s]an 

cfsf/ lgwf{/0f u/]kl5, s]ansf] cfsf/ / nDafOsf] nflu ef]N6]h 8«k hfFr ug{'k5{ . ef]N6]h 8«k :jLsfo{ 

;Ldf leq 5 eg]dfq s]an cfsf/ rog ug{'k5{Ù cGoyf, ef]N6]h 8«knfO{ Go"g ug{ s]ansf] cfsf/ a9fOG5 

- AC / DC b'a} ;fO8df #Ü ;Ddsf] clwstd ef]N6]h 8«k :jLsfo{ ug]{ ul/G5_. ;a}eGbf 6f9fsf] 

Kofgnaf6 OGe6{/ Ogk'6sf] b"/LnfO{ Wofgdf /fv]/ DC ;fO8 ef]N6]h 8«k u0fgf ul/G5 / AC ;fO8 

ef]N6]h 8«k OGe6{/ cfp6k'6 kf]OG6af6 cfk"lt{ laGb' – g]=lj=k|f=sf] cfk"lt{sf] nflu h8fg laGb'_ ;Dd u0fgf 

ul/g]5 . o; k|sf/sf] sfo{ ;Dkfbgsf] nflu lgo'Qm ul/Psf] k/fdz{bftf÷OlGhlgo/sf] d'Vo lhDd]jf/L 

k|0ffnLn] zt{sf] kfngf u5{ eGg] ;'lglZrt ug{' xf]. t;y{, k/fdz{bftfsf] ;Gbe{sf] cjlwsf] Term of 

reference 9fFrf cg';"rL # df ;+nUg ul/Psf] 5 . 

DC ;fO8 ef]N6]h 8«k lgDgfg';f/ u0fgf ug{ ;lsG5M   

 

𝑉𝑑% =
I SCx 2 x L x RC

1000 x Vmp
 

 

Where, 

ISC: Short circuit current  

L: Length of cable route from origin to termination  

RC: Resistance of cable in ohms per kilometre  

Vmp: Array voltage 

o; afx]s, ef]N6]h 8«ksf] u0fgf cgnfO{g dfkm{tklg ug{ ;lsG5M 

https://photovoltaic-software.com/solar-tools/voltage-drop-calculator-dc-ac 

#=$=& ;'/Iff k|0ffnL 

;f}o{ lkeL k|0ffnLx¿ ljB'tLo q'l6x¿af6 x'g] ;Defljt Ifltaf6 ;'/lIft x'g'k5{ . k|0ffnLsf] ;'/Iff / 

ljZj;gLotf ;'lglZrt ug{ ;'/Iff k|0ffnLx? cfjZos 5g\ . o; v08df l;kmfl/; ul/Psf ;'/Iff 

k|0ffnLx¿sf] JofVof ul/Psf] 5 . 

#=$=&=! cfO;f]n]6/ / ;ls{6 a|]s/x¿ 

;f]nf/ lkeL k|0ffnLsf] ;'/Iff / ljZj;gLotfsf nflu cfO;f]n]6/, ldlgPr/ ;ls{6 a|]s/x¿ (MCBs) tyf 

enclosures dxTjk"0f{ 5g\ . Iflt / vt/fx¿ /f]Sgsf] nflu oL pks/0fx?sf] plrt h8fg / dd{t ;+ef/ 

cfjZos 5 . cfO;f]n]6/x¿ jf MCBs jf cGo ljR5]bg pks/0fx¿ :yfkgf ubf{, aflx/L jf leqL 

k|of]usf] cfwf/df pko'Qm IP enclosure k|of]u ug{'k5{ . l:jrluo/sf] s/]G6 axfj Ifdtf s]andf /x]sf] 

pRrtd ;Defljt s/]G6sf] !=@% u'0ff x'g'k5{ . w]/} s/]G6 af]Sg] pks/0fx¿n] IEC 60947-2 sf] kfngf 

ug{'k5{ / „'jtf ;+j]bgzLn x'g' x'Fb}g . cfjf;Lo k|of]ux¿sf] nflu, MCB x¿sf] ef]N6]h d"NofÍg slDtdf 

!,))) VDC x'g'k5{, hals Jofj;flos k|of]ux¿sf] nflu slDtdf !,%)) VDC x'g'k5{ . ;a} DC–;fO8 

sDkf]g]G6x¿;Fu pko'Qm ef]N6]h / s/]G6sf] d"NofÍg x'g'k5{ . aflx/L pks/0fx? slDtdf IP65 /]6]8 / UV 

lals/0f k|lt/f]wL x'g'k5{ . 

#=$=&=@ ;h{ ;'/Iff pks/0fx¿ (Surge protection devices) 

;h{ k|f]6]Szg pks/0fx¿n] (SPDs) ;f}o{ PV k|0ffnLnfO{ ef]N6]h ;h{x¿ / Ifl0fs cf]e/ef]N6]h h:t} 

r6\ofªsf] k|xf/ (lightning strikes) jf l:jlr+usf] sf/0fn] x'g ;Sg] Ifltaf6 arfp5 . ;f}o{ k|0ffnLx?df 

b'j} DC / AC ;h{ k|f]6]Szgx? cfjZos 5g\ . s[kof Wofg lbg'xf];\ ls DC / AC sf nflu ;h{ ;'/Iff 

oGqx¿ km/s 5g\ . k|sf/sf] rog klg clwstd lg/Gt/ ;~rfng ef]N6]h, ef]N6]h ;'/Iff :t/ / gf]ldgn 

(nominal) l8:rfh{ s/]G6df lge{/ ub{5 . 

https://photovoltaic-software.com/solar-tools/voltage-drop-calculator-dc-ac
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;h{ ;'/Iff pks/0fx¿ ltgLx¿n] ;'/Iff ug]{ oGqx¿sf] dflyNnf] efudf h8fg ug{'k5{ . DC ;fO8df 

h8fg ul/g] o:tf pks/0fx?sf] ;+Vof / Kn];d]G6 Kofgn / OGe6{/ aLrsf] s]an nDafOdf lge{/ ub{5 . 

olb s]ansf] nDafO !) ld6/ jf sd 5 eg], Pp6f SPD kof{Kt 5 h'g OGe6{/;Fu dfpG6 ug{'k5{ . Pp6f 

Kofgn / csf]{ OGe6{/sf] ;fy !) ld6/eGbf dfly b'O{j6f oGqx¿ rflxG5 . olb OGe6{/ glhssf] sDafOg/ 

aS;af6 #) ld6/ eGbf a9L 5 eg], OGe6{/sf] DC Ogk'6df cltl/Qm SPD cfjZos x'G5 . 

 
 

lrq %M AC ;fO8 ;h{ ;'/Iff pks/0fx¿sf] rogsf] nflu lg0f{o rf6{ 

#=$=&=# r6ofªaf6 ;'/Iff 

g]kfndf u|L8h8fg ePsf ;f}o{ lkeL k|0ffnLx¿sf nflu r6ofªaf6 ;+/If0f ug]{ ljz]if lgb]{lzsfx¿sf] 

cefj 5 . tyflk, ;f}o{ ;]jf k|bfosx¿nfO{ ;f]nf/ k|0ffnL :yfkgfsf] If]qnfO{ ;d]6\g] r6ofª ;'/Iff k|ljlw 

:yfkgf ug{ ;Nnfx lbOG5 . k|To]s ;f}o{ lkeL df]8\o'nnfO{ pTkfbssf] l;kmfl/; / PV racking cg';f/ 

lkeL k|m]dx¿ dfkm{t pko'Qm ;fOh -slDtdf $ mm
2_ sf] s]an k|of]u u/L lg/Gt/ cfly{ª ug{'k5{ . 
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lrq ^M r6ofª ;'/Iff k|0ffnL (LPS)  

;a} u|L8 hl8t lkeL k|0ffnLx¿ hldg -u|fplG8ª_ df h8fg x'g'kb{5 . u|fplG8ª h8fg ePsf] s'g} klg 

OGe6{/sf] cly{ª k|0ffnL klg u|fpG8 x'g'k5{ . ;fdfGotof, w]/} kl/l:yltx¿df !) mm
2
 AC s]ansf] ;fy 

$ mm
2
 cly{ª sG8S6/nfO{ OGe6{/ u|fpG8 ug{ k|of]u ul/G5 . oBlk, olb !) lsnf]jf6sf] l;+un–km]h 

(single-phase) OGe6{/ nfO{ 6f9fsf] l:jraf]8{af6 -h:t}, %) ld6/_ af6 !^ mm
2
 AC s]an k|of]u ul/ 

h8fg ul/Psf]5 eg] ^ mm
2
 lkeL P/] cy{ s]an k|of]u ug{'k5{ . 

7"nf Jofj;flos / cf}Bf]lus (C&I) PV k|0ffnLx¿df !)) ls=jf Ifdtfsf OGe6{/x¿ :yfkgf ug{' ;fdfGo 

s'/f xf], h;nfO{ @% mm
2
 OGe6{/ cy{ sG8S6/ rflxG5 . DC overcurrent ;+/If0f h8fg gul/Psf] 

v08df, ;a} ;f]nf/ df]8'nx?df @% mm
2 sf] sG8S6/n] cly{ª ug'{kb{5 . DC cf]e/s/]G6 ;'/Iffsf] k|of]un] 

;lqmo DC sG8S6/sf] ;fOh cg';f/ cly{ª sG8S6/sf] ;fOh lgwf{/0f ug{ ;lsG5 . 

#=$=* ;+/rgf / cfwf/ (foundations) 

;f]nf/ P/]sf] dfplG6ª ;+/rgfsf] cfwf/x¿ xfjfsf] ef/nfO{ wfGg ;Sg] ul/ l8hfOg / lgdf{0f ug'{kb{5 . 

h'g k|sf/sf] h8fg ePtfklg j}=pm=k|=s]=åf/f lgw{f/0f ul/Psf] lglb{i6Ls/0fx¿ kfngf ug{ ;Nnfx lbOG5 . 

t/ ;f]sf] nflu :yfg ljZ]fifsf] cfjZostf / cg's"lnt l8hfOgx¿ ul/g' k5{ . ;fO6–ljlzi6 sf/sx¿ 

d"NofÍg ug{ / kl/of]hgfsf] cfjZostf k"/f ug{ cg's"n l8hfOgx¿ ljsf; ug{ cg'ejL OlGhlgo/af6 
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dfu{bz{g vf]Hg cTolws l;kmfl/; ul/G5 -cg';"rL @$ x]g{'xf]:.\_. ;f}o{ lkeL dfplG6ª ;+/rgf;Fu ;DalGwt 

s]xL cfwf/e"t hfgsf/L tn k|bfg ul/Psf] 5M 

#=$=*=! lglZrt em'sfj h8fgsf] nflu u|fpG8 dfpG6 

6«;x¿ (trusses) aLrsf] b"/L @=% ld6/ eGbf a9L x'g' x'Fb}g . olb :k]l;ª 7"nf] 5 eg] ltgLx¿ aLr csf]{ 

6«; yk ug{'k5{ . lkeL Kofgnsf] tNnf] 5]psf] :tDesf] prfO hldgaf6 slDtdf )=*% ld6/ x'g'k5{ . olb 

kln{gsf] (purlin) nDafO @ ld6/df ;Lldt ug{ ;lsFb}g eg] kln{g clwstd nDafOeGbf a9L gxf];\ eGg] 

s'/f ;'lglZrt ug{ ltgLx¿sf] aLrdf cltl/Qm 6«; :yfkgf ug{'k5{ . ;a} ;+/rgf sDkf]g]G6x? *) dfOqmf]g 

eGbf a9L tftf] deep galvanized x'g'k5{ . :yfg / ;fO6sf] cj:yf adf]lhd kftfsf] em'sfj sf]0fnfO{ @) 

b]lv #% l8u|L aLrdf /fVg' kb{5 . 

#=$=*=@ ;dtn 5t dfpG6 -wft' jf s+qmL6_ 

k|alnt l;d]G6 s+qmL6 (Reinforced cement concrete) 5fgfdf h8fg ubf{, :6]gn]; :6Ln y|]8 :68x¿ 

k|of]u ug{ l;kmfl/; ul/G5 . :68x¿sf] Go"gtd Jof; !) mm / nDafO !%) mm x'g'k5{ . :68x¿ 

;'/lIft ¿kdf 9nfg ug{ OG8:6«L–u|]8 /]8L–ldS; df]6f{/ jf Okf]S;L u|fp6 cflb k|of]u ug'{kb{5 . 5fgfsf 

lkmS:r/x¿ aLrsf] b"/L *%) mm jf l8hfOgdf tf]lsP cg';f/ x'g' kb{5 . 

wft'sf] 5fgfsf nflu, ;]Nkm–6\oflkª :qm"sf] k|of]u u/]/ lkeL of{lsª\ k|0ffnLnfO{ alnof] agfpg klxn]g} 

ePsf Kjfnx¿ k|of]u ug{' pQd x'G5 . olb 5tdf To:tf l5b|x? ePdf l;lnsg jf epoxy grout k|of]u 

u/]/ /fd|/L aGb ug{'k5{ . )=$% mm eGbf kftnf] 5t lkeL Kofgn h8fgsf] nflu pko'Qm x'Fb}g . 

6«;x¿ aLrsf] b"/L @=% ld6/ eGbf a9L x'g' x'Fb}g . olb :k]l;ª 7"nf] 5 eg] ltgLx¿ aLr csf]{ 6«; 

;lDdlnt ug{'k5{ . olb kln{gsf] nDafO @ ld6/df ;Lldt ug{ ;lsFb}g eg] kln{g clwstd nDafO eGbf 

a9L x'g glbg aLrdf yk 6«; :yfkgf ug{' k5{ . lkeL Kofgn 5t jf ejgsf] lsgf/f eGbf aflx/ k|f]h]S6 

ug{' x'Fb}g . olb Kofgnx¿ pRr em'sfj sf]0fdf hl8t 5g\ eg], OlGhlgo/;Fusf] k/fdz{df ;+/rgfTds 

:yfloTjsf] nflu qm; a|]l;ª k|of]u ug'{kb{5. ¿lkmª SNofDkx¿, Pn–lkm6 (L-feet), /]nx¿, :KnfO;x¿, dWo 

/ clGtd SNofDkx¿ / ;a} k|sf/sf hf]Og/x¿ -sg]S6/x¿_ g6 / af]N6x¿ xfjfsf] ultsf] ;fdgf ug{ 

;Sg] ul/ k|dfl0ft ePsf] x'g'kb{5 . b'O{ klª\Qmx¿ aLrsf] b"/L cufl8sf] klª\Qmsf] dflyNnf] 5]psf] prfOsf] 

slDtdf b'O{ u'0ff x'g'k5{ . o; ;DalGwt cgnfOg u0fgf pks/0fx¿n] pko'Qm :k]l;ª lgwf{/0f ug{ d2t 

ug{ ;S5 . 

#=$=*=# :nf]k ¿km dfpG6 -ˆn; dfpG6_  

Kofgnsf] d'lg / 5t aLrsf] cGt/ %) mm eGbf sd / #)) mm eGbf a9L x'g' x'Fb}g . olb kln{gsf] 

nDafO @ ld6/ leq /fVg ;lsFb}g eg], ltgLx¿sf] aLrdf csf]{ 6«; /fVg'k5{ tfls kln{g clwstd nDafO 

eGbf a9L gxf];\ . ;kmfO{ / ;]jfsf] nflu Kofgnx¿df ^)) b]lv &%) mm rf}8fOsf] kx"Fr cfjZos   

kb{5 . 5tsf] lsgf/faf6 ;f]nf/ Kofgnsf] lsgf/fsf] ckm;]6 ! ld6/ jf ;f]eGbf a9L x'g'k5{ . 5tsf] 

lsgf/faf6 ;f}o{ Kofgnsf] lsgf/fsf] ckm;]6 ;f]nf/ Kofgnsf] tn / 5t aLrsf] cGt/sf] @ u'0ff eGbf sd 

x'g' x'Fb}g . oBlk, ckm;]6x¿ ejgsf] rf}8fO / prfOdf klg lge{/ x'G5g\ . 

#=$=*=$ kmfpG8];gsf] cfjZostfx¿ 

kmfpG8];gsf] husf] ulx/fO{ ;f}o{ ;+/rgfsf] prfOsf] !÷# x'g'kb{5 t/ ^)) mm eGbf al9 x'g'kb{5 .  

l8hfOg cfjZostf cg';f/ kof{Kt ulx/fO{ / cfsf/ k|bfg ug{'kb{5 . xfjfsf] ef/sf sf/0f ;+/rgf klN6g] 

hf]lvdsf] d"NofÍg ug{ kmfOgfO6 Plnd]G6 df]8]lnª k|of]u ul/g'k5{ . df6f]sf] jxg Ifdtf u0fgf ug{ 

;fO6df df6f] k/LIf0f ug{'k5{ . l8hfOgsf] nflu Go"gtd df6f]sf] jxg Ifdtf !%) N/mm
2
 lnOG5 . 

s+qmL6sf] xsdf M20 MPa eGbf sd lng' x'Fb}g . 
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#=$=*=% xfjfsf] ef/ (considerations) 

xfjfsf] ef/ lx;fa ubf{, #,))) ld6/eGbf dflysf] prfOdf /x]sf If]qx¿sf nflu, xfjfsf] ult Go"gtd 

%% ld6/÷;]s]G8 / #,))) ld6/eGbf tnsf] If]qdf $& ld6/÷;]s]G8 ckgfpg'k5{ . ;lx l8hfOgsf] nflu 

hf]lvd u'0ff+s / e"ld÷e"efu / 6f]kf]u|fkmLsf k|sf/ h:tf sf/sx¿nfO{ klg ljrf/ ug{'k5{ . 

#=$=( u'0f:t/ / dfkb08x¿  

o; cWofon] lkeL k|0ffnL sDkf]g]G6x¿ / ;DalGwt ;]jfx¿sf] nflu /fli6«o / cGt/f{li6«o ¿kdf cEof; 

ul/Psf d'Vo a]Grdfs{x¿ ;+sng ub{5 . oL dfkb08x?sf] kfngf ub{f ;f}o{ k|0ffnLsf] ljZj;gLotf, ;'/Iff 

/ lbuf]kgsf] ;'lglZrt ug{ d2t ub{5 . 

tflnsf &M u'0f:t/ a]Grdfs{x¿ 

ljj/0fx¿ /fli6«o cEof; dfkb08x¿ cGt/f{li6«o cEof; 

sDkf]g]G6x¿ 

;f}o{ kftfx¿ RETS k|dfl0ft  

OGe6{/ RETS k|dfl0ft  

s]jnx¿ 

DC s]anx¿  

;a} DC s]anx¿ ef]N6]h 8«k -clwstd 

#Ü_ / double sheath Copper jf 
PNo'ldlgod s]anx¿ sd ug{ pko'Qm 

¿kdf l8hfOg ul/g' kb{5 . s]annfO{ 

k|To]s @ ld6/df æDC s]anÆ / ænf]8df 

ljR5]b gug{'xf]:f\Æ lrGx nufpg' kb{5 . 

s]an sg]S6/x¿  ;a} s]an h8fgx¿ Pp6} lgdf{tfaf6 

Pp6} k|sf/sf] x'g'k5{ .  

aflx/L÷leqL s]an runs  s8f kfO{kx¿df aGb u/L ;'/lIft / 

/fd|f];Fu l;n ul/Psf] x'g'k5{ . 

5tsf] s]an (Roof cable 
runs)  

5tdf 7Ls;Fu h8fg ul/Psf] pko'Qm 

wft' s]an 6«]df /fVg' k5{ / UV 

ls/0faf6 hf]ufpg 9Ssg k|bfg ug{'k5{ . 

s]anx¿ pko'Qm cGt/fndf l:yltdf 

;'/lIft x'g'k5{ . olb Pp6} s]an 6«]df 

ljleGg k|sf/sf s]anx¿ nluG5 eg], 

ltlgx¿nfO{ d]sflgsn ¿kdf 5'6\ofpg' 

kb{5 . 

l8hfOg 

l8hfOg 

3/]n' u|L8–hl8t ;f}o{ PV k|0ffnL 

!,))) VDC ef]N6]h eGbf a9Lsf 

nflu l8hfOg ul/g] 5}g / u}/–3/]n" 

k|0ffnL !,%)) VDC ef]N6]h eGbf 

a9Lsf] nflu l8hfOg ul/g] 5}g . 

 

ef]N6]h 8«k  
s'n ef]N6]h 8«k ;a}eGbf 6f9fsf] lkeL 

Kofgnaf6 cfk"lt{ laGb'df #Ü eGbf sd 

x'g'k5{ . 

h8fg 

h8fg 

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

cfjZostf cg';f/ OGe6{/x¿ h8fg 

ul/g]5 . 

OGe6{/ :yfgdf d'Vo DC cfO;f]n]6/ / 

AC cfO;f]n]6/ h8fg ul/g'k5{ . 
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OGe6{/ h8fg ug]{ :yfg  

k|ToIf ;"o{sf] k|sfz ePsf] 7fpFdf 

OGe6{/x¿ h8fg ug{' x'Fb}g . 

OGe6{/x¿sf] ;a} aflx/L :yfkgfx¿ 

IP65 /]6 ul/Psf] ePklg ltgLx?nfO{ 

k|tIo 3fd jf kflg af6 hf]ufpg' k5{ .  

;dfgfGt/ l:6«+u  

(Paralleling strings) 
 

df]8\o'n lgdf{tfn] To;f] ug{ ;Nnfx 

glbP;Dd Pp6f cfO;f]n]6/df @ eGbf 

a9L l:6«ªx¿ ;dfgfGt/ x'g' x'Fb}g . ha 

b'O{ eGbf a9L tf/x¿ Ps;fy ;dfgfGt/ 

x'G5g\, k|To]s l:6«ªnfO{ pko'Qm ˆo"hx¿ 

k|bfg ug{' k5{ . 

s]an /fpl6Ë  (routing)  ef]N6]h 8«k sd ug{sf] nflu s]anx¿ 

;a}eGbf 5f]6f] dfu{af6 n}hfg'k5{ . 

vt/fx¿sf] pGd"ng  

s]an routing ubf{÷s]an 6«] :yfkgf 

ubf{ ;Dej eP;Dd z"Go hf]lvd 

pkfox¿ lnOg]5 . olb x6fpg ;lsFb}g 

eg] 6]k jf ljz]if vt/f lrGxx¿ ;+nUg 

ug{'k5{ . 

cly{ª   
;a} Kofgnx¿ o;sf] k|m]d / PV 
racking dfkm{t Ps;fy afFlwPsf] x'g'k5{ 

/ ejgsf] cly{ª k|0ffnL;Fu hf]l8g' k5{ . 

jf/]G6L 

k|0ffnLsf] jf/]G6L  % jif{ eGbf sd x'g'x'b}g -lj:tfl/t 

jf/]G6L k|fjwfgx¿ nfu" x'G5g\_  

PV racking  lgdf{tf åf/f k|bfg ul/Psf] jf !% jif{ 

eGbf sd x'g'x'b}g 

d]sflgsn jf/]G6L  
lgdf{tf åf/f k|bfg ul/Psf] ¿kdf 

– slDtdf !@ jif{ 

pmhf{ pTkfbg jf/]G6L  

jif{ !M @Ü eGbf sd x'g'x'b}g 

k|To]s jif{M )=%Ü eGbf sd x'g'x'b}g 

power degradation   
jif{ !)M ** Ü eGbf sd x'g'x'b}g 

jif{ @%M *@Ü eGbf sd x'g'x'b}g 

h8fg jf/]G6L  % jif{ -k|of]ustf{x¿n] pRr jf/]G6L 

cjlwsf] nflu jftf{ ug{ ;S5Gf\_ 

;~rfng / dd{t;Def/ 

u'0f:t/ ;'M lglZrttf cg';'rL !! x]g{'xf]nf  

k|0ffnLsf] ;~rfng cg';'rL !@ x]g{'xf]nf  

k|0ffnLsf] dd{Tf ;De/ cg';'rL !#, !^, !& x]g{'xf]nf  
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efu $  

kl/of]hgfsf] ;DefJotf 

d"NofÍg 
 

$=! cfjf;Lo k|0ffnLsf] ;DefJotf d"NofÍg 

 

r/0f ljrf/fwLg k|0ffnLsf] ;DefJotf d"NofÍg ug]{ 

nufgLstf{sf] e"ldsf ljz]if1 lgo'lQm ug]{, ;fO6 lg/LIf0fsf] ;xlhs/0f, l/kf]6{sf] ;+kGgtf / :ki6tfsf] hfFr 

s:n] ug]{] ;f}o{ lkeL k|0ffnLsf] l8hfOg / ljsf;df cg'ej ePsf] ljz]if1  

j}slNks dfu{ 
k|0ffnLdf nufgL ug]{ / :jfldTj lng] pmhf{ ;]jf k|bfos sDkgLåf/f k|f/De / ;~rfng ug{ / 

3/wlgn] cfkm\gf] artsf] cfDbfgLaf6 e'QmfgL ug{ ;Sb5g\ . 

nueu cjlw ! b]lv @ lbg 

cg'dflgt nfut g]=?= !) b]lv #) xhf/ ;Dd 

gd'gfx? cg';"rL #, cg';"rL $, cg';"rL %, cg';"rL ^, cg';"rL & 

 

;DefJotf d"NofÍgn] nufgLstf{nfO{ kl/sNkgf ul/Psf] k|0ffnL ljsf; ug]{ jf gug]{ lg0f{o ug{ cfjZos 

hfgsf/L k|bfg ub{5 .  

!_ lah'nLsf] lan k|fKt ug{'xf]:f\M ljutsf] !@ dlxgfsf] lah'nLsf] lan k|fKt ug{'xf];\ / ;+nUg ljz]if1;Fu 

pknAw u/fpg'xf];\ . 

@_ lah'nLsf] lansf] cfwf/df lah'nLsf] dfu cg'dfg ug{'xf];\ . 

#_ h8fgsf ljsNkx¿ lgwf{/0f ug{'xf]:f\M ;f}o{ Kofgnx¿ :yfkgf ug{ pknAw 5t If]qsf] lg/LIf0f ug{ 

ejgsf] ;fO6 e|d0f ug{'xf];\ / To;f] ubf{ lgDg lgwf{/0f ug{'xf]:f\M 

s_ 5fgfsf] k|sf/M l6g, 6fOn, s+qmL6, cflb . 

v_ 9nfg -l8u|Ldf_ / lbzf -k"j{, blIf0f–k"j{, blIf0f, blIf0f–klZrd, klZrd cflb_. 

u_ 5t If]qsf] gfk -nDafO / rf}8fO_ / /]vflrq tof/ ug{'xf];\ . 

3_ 5fgfdf 5fof+ -cf]em]n_ u/fpg] ;+/rgf ePdf ;f]sf] b"/L, lbzf / cfsf/ gfKg] tyf 5fof+ug]{ j:t'sf] 

:s]r tof/ ug{'xf];\ . 

O{_ ld6/ h8fgsf] :yfg, ljt/0f afs;, lkm8/ s]ansf] ;fOh / OGe6{/sf] nflu lgs6tfdf pknAw 

7fpF / ;Dej eP;Dd kmf]6f] ;dfj]z ug{'xf];\ . 

r_ ;f}o{ k|0ffnLnfO{ u|L8df h8fgsf] nflu cfjZos ;Dks{ / ;~rf/sf] nflu g]=lj=k|f=sf] :yfgLo 

lat/0f tyf pkef]Qmf sfof{nosf] :yfg kQf nufpg'xf];\ . 

$_ k|0ffnL l8hfOg ug{'xf]:f\M ljz]if1n] ;ˆ6j]o/ -l;kmfl/; ul/Psf]_ jf Dofg'cn k|lqmof k|of]u u/L ;Íng 

hfgsf/Lsf] cfwf/df ;f}o{ k|0ffnLsf] l8hfOg ub{5 . pko'Qm ;ˆ6j]o/sf] nflu tflnsf $ / Dofg'cn 

u0fgf ljlwsf] nflu cg';"rL ! x]g{'xf];\ . lah'nLsf] dfu jf pknAw 5tsf] If]qkmnsf]  cfwf/df  

l8hfOg ul/g' kb{5 . of] r/0fdf ;f}o{ Kofgn -a|fG8 / ;fOh_ / OGe6{/sf] rog ;dfj]z x'G5 . 
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%_ lah'nL pTkfbg cg'dfg ug{'xf]:f\M Kofgnsf] ;+Vof / cfsf/sf] cfwf/df, ljz]if1n] ;ˆ6j]o/ -l;kmfl/; 

ul/Psf]_ jf Dofg'cn ljlwx¿ k|of]u u/]/ k|0ffnLsf] cfp6k'6 cg'dfg ub{5 . b}lgs / df};dL cfwf/df 

dfu;Fu t'ngf ug{ k|0ffnLaf6 pQd ;Defljt cfp6k'6 k|fKt ug{ ljleGg lbzf / em'sfj sf]0f 

ljsNkx¿ l;d'n]6 (simulate) ul/g]5 . o;f] ubf{ k|0ffnLsf] jflif{s, dfl;s / b}lgs pTkfbg cg'dfg 

ul/G5 . 

^_ d"Nox¿ ;lxt cfjZos ;a} sDkf]g]G6x¿sf] nflu] lan ckm SjfGl66L (BoQ) lgwf{/0f ug{'xf];\ -cg';'rL 

@) x]g{'xf];\_ . 

&_ l/kf]6{ tof/ ug{'xf]:f\M Ps k6s k|0ffnL l8hfOg ul/;s]kl5, lgDg Go"gtd hfgsf/L ;lxt ;+lIfKt l/kf]6{ 

tof/ ul/g]5 . l/kf]6{sf] nflu cg';"rL & df /x]sf] 9fFrf l;kmfl/; ul/Psf] 5 . o; PFS l/kf]6{sf] 

cleGg efux¿sf] ;+lIfKt efux? tn k|bfg ul/Psf] 5. k|ltj]bgdf lgDg laifox? ;dfj]z x'g'k5{M 

s_ k|0ffnL Iffdtf kWP df  

v_ ;f}o{ Kofgnsf] a|fG8, ;fOh / ;+Vof ;lxtsf] 8f6fl;6 tyf jf/]G6Lsf] hfgsf/L  

u_ a|fG8, ;fOh / jf/]G6L hfgsf/L ;lxt ;f}o{ OGe6{/x¿sf] ;+Vof 

3_ Kofgn n]cfp6sf] ljj/0f, em'sfj sf]0f / lbzf  

ª_ k|lt jif{ cg'dflgt lah'nL pTkfbg tyf xfnsf] dfusf] x'g cfpg] k|ltzt / xl/tu[x Uof; 

pT;h{g 36\g] kl/0ffd 

r_ cg'bfg jf ljQLo k|f]T;fxg cl3 k|0ffnLsf] cg'dflgt nfut 

5_ pknAw cg'bfg jf cGo ljQLo k|f]T;fxg /sd 

h_ k|0ffnLsf] cg'dflgt e'QmfgL cjlw 

 

csf]{ r/0f lg0f{o lng'xf];\ . 

nufgLstf{sf] e"ldsf 

;f}o{ lu|8–hl8t k|0ffnLdf nufgL ug]{ jf gug]{ nufgL / e'QmfgL cjlwsf] cfwf/df lg0f{o 

ug{'xf];\ . nufgL ug]{ lg0f{o lnPsf] cj:yfdf, l8hfOg / l/kf]6{sf] cfwf/df cfk"lt{ / h8fgsf] 

nflu sf]6]zgx¿ vf]Hg'xf];\ . 
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$=@ jfl0fHo / cf}Bf]lus k|0ffnLx¿ 

$=@=! k"j{ ;DefJotf cWoog 

 

r/0f ljrf/fwLg k|0ffnLsf] nflu k"j{ ;DefJotf cWoog ug{'xf];\ . 

nufgLstf{sf] 

e"ldsf 
ljz]if1 lgo'lQm ug]{, ;fO6 lg/LIf0fsf] ;xlhs/0f, l/kf]6{sf] ;+kGgtf / :ki6tfsf] hfFr 

s:n] ug{] ;f}o{ lkeL k|0ffnLsf] l8hfOg / ljsf;df cg'ej ePsf ljz]if1-x¿_ af6 

cg'dflgt nfut g]=?= %) xhf/ b]lv ! nfv ;Dd -kl/of]hgfsf] :ynsf] cj:yf cg';f/ nfut km/s x'g ;S5_ 

j}slNks dfu{ 
k|0ffnLdf nufgL ug]{ / :jfldTj lng] pmhf{ ;]jf k|bfos sDkgLåf/f k|f/De / ;~rfng ug{ / 

pBf]uklt n] cfkm\gf] artsf] cfDbfgLaf6 e'QmfgL ug{ ;Sb5g\ . 

j}slNks dfu{ % b]lv !) lbg -e|d0f ;d]t_ 

gd'gf 6]DKn]6x? cg';"rL #, cg';"rL $, cg';"rL %, cg';"rL ^, cg';"rL & 
 

jfl0fHo / cf}Bf]lus k|0ffnLx¿ -!)–%)) kWP_ cfsf/df cfjf;Lo k|0ffnLx¿ -)=%–!) kWP_ eGbf 7"nf 

x'G5g\ / ;DefJotf d"NofÍg ug{ w]/} ;do nfUg] / dxFuf] x'G5 . o; sf/0fn], ;DefJotf cWoogdf nufgL 

ug{ l7s 5 ls 5}g eg]/ lg0f{o ug{ klxn] k"j{–;DefJotf cWoog ug]{ rng 5 . o; r/0fdf k|fljlws / 

ljQLo hfgsf/Lsf] d"NofÍg ul/G5 . k"j{ ;DefJotf cWoogdf lgDg r/0fx¿ ;dfj]z ug{'k5{M 

!_ lah'nL vkt lgwf{/0f ug]{M ljz]if1n] w]/} tl/sfx?af6 lah'nLsf] vkt lgwf{/0f ub{5, cyf{TfM 

s_ pBf]usf] ljut !@ dlxgfsf] lah'nLsf] lan . o;n] g]=lj=k|f=sf] lah'nLsf] z'Ns / ;fO6 7]ufgf / 

vkt ePsf] lah'nLsf] hfgsf/L lbG5 . 

v_ u|L8sf] lah'nL vktsf] oyfy{ hfgsf/Lsf] nflu d'Vo l:jr af]8{sf] cfk"lt{ kIfdf c:yfoL ¿kdf 

8f6fnf]u/nfO{ Ps jif{sf] cjlwsf] nflu h8fg ul/ lgu/fgL ug{ l;kmfl/; ul/G5 . o;n] b}lgs / 

df};dL ?kdf ljB't pkef]usf] ca:yf :yflkt ug]{5 . 

u_ To:tf pBf]ux?df ljB't cfk"lt{sf] csf]{ ;|f]t h:t} h]g]/]6/ ePdf ljB't\ dfusf] d"NofÍgdf ljrf/ 

ug{ ;~rfnsaf6 jflif{s ;~rfng ;do / ;~rfngsf] sf/0f ;Íng ul/g]5 . 

@_ ;fO6 hfgsf/L ;ÍngM ljleGg ;]jf laGb'x¿sf] :yfg -:yfkgf, nf]8 s]G›x¿ ;lxt_ h:tf ;fO6 

hfgsf/Lx¿ kl/of]hgfsf] ;fO6 e|d0fx¿af6 ;Íng ul/G5 . :of6]nfO6 ;"rgf -u"un Dofk gS;f_ sf 

cfwf/df ;fO6 gS;f tof/ ul/g]5 h:df ;f}o{ Kofgnx¿ :yfkgf ug{ tof/ ul/Psf] If]q, lah'nL cfk"lt{ 

laGb', ld6/ / ljt/0f aS;sf] :yfg, / kx'Fr laGb'x¿ / cGo ;fGble{sx¿ lglb{i6 ug{ ;lsG5. To:t} 

ul/ ;f] gS;fdf laleGg ;+/rgfTds kIfx¿ klg ;dfj]z ul/G5 .  

#_ Kofgnx¿sf] h8fgsf nflu If]qsf] hfgsf/L ;Íng ug{'xf]:f\M ;f}o{ Kofgnx¿ h8fgsf] nflu k|:tfljt 

If]qsf] cfsf/ lgwf{/0f ug{'xf];\ . olb 5fgf ePdf, o;sf] nDafO, rf}8fO / 9nfg -l8u|Ldf_ tyf 5tsf 

cGo ;fdu|L / ;xof]uL ;+/rgfx¿ ;lxt ;dfj]z ug'{kb{5 . u|fpG8 dfplG6ª ePsf] cj:yfdf, pknAw 

If]qkmnnfO{ ;dfj]z ul/G5 . s'g} klg ljsNksf] nflu, ;f}o{ Kofgnx¿sf] lbzf -k"j{, blIf0f–k"j{, blIf0f, 

blIf0f–klZrd, klZrd, cflb_ tyf ;f]df 5fofF+ kfg{;Sg] glhssf ;+/rgfx¿sf] yk ljj/0f h:t} b"/L, 

lbzf / cfofdx¿ lgwf{/0f ug{'xf];\ . ;f]nf/ Kofgndf cf]em]n kfg]{ j:t'sf] /]vflrq ;d]t tof/ ug{'xf];\ . 

$_ k|f/lDes cfsf/ l8hfOgM l8hfOg ;ˆ6j]o/ -l;kmfl/; ul/Psf]_ jf Dofg'cn u0fgf k|lqmofsf] k|of]u 

ul/ lah'nLsf] dfu jf ;f]nf/ Kofgn :yfkgfsf] nflu pknAw If]qsf] cfwf/df ;f]nf/ k|0ffnLsf]  

k|f/lDes l8hfOg ul/g]5 . ;ˆ6j]o/sf] ;"rLsf] nflu tflnsf $ / Dofg'cn u0fgf ljlwsf] nflu 

cg';"rL ! x]g{'xf];\ . k|0ffnL l8hfOg cGtu{t ;f]nf/ Kofgn -a|fG8 / ;fOh_ / OGe6{/sf] 5gf]6 ;dfj]z 

x'G5 .  

%_ lah'nL pTkfbgsf] k|f/lDes cg'dfgM k|f/lDes k|0ffnL l8hfOg yfxf ePkl5, k|0ffnLsf] ck]lIft pTkfbg 

;ˆ6j]o/ k|of]u u/]/ l;d'n]6 ul/G5 . o:tf] l;d'n];g ubf{ b}lgs / df};dL cfwf/df ljB't dfu;Fu 
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t'ngf ug{ k|:tfljt ;f]nf/ k|0ffnLaf6 pTs[i6 ;Defljt ph{f k|fKt ug{ ljleGg lbzf / em'sfj sf]0fsf 

ljsNkx¿sf] k|of; ul/g]5 . 

^_ cg'dflgt n]cfp6M Ps k6s cg'dflgt ;f]nf/ k|0ffnLsf] cfsf/ / ck]lIft pTkfbg nfO{ lgw{f/0f 

ul/;s]kl5, ljz]if1n] cfjZos Kofgn n]cfp6sf] ;fy;fy} lah'nL cfk"lt{ laGb', ld6/ / ljt/0f 

afs;sf] :yfg / OGe6{/sf] nflu pko'Qm :yfgx¿ ;+s]t ug]{ ;fO6 tyf sDafOg/ aS;x¿sf] l8hfO{g 

n]cfp6 tof/ kfb{5 . phf{sf] x\f; 36fpg] tyf nfutx¿ sd ug]{ pb]Zon n]cfp6sf] l8hfO{g ub{f 

DC s]anx?sf] nDafO ;+ej eP;Dd sd ug]{ k|of; ug'kb{5 . 

&_ lan ckm SjflG66L (BoQ) lgwf{/0fM cg'dflgt l8hfOg / ;f]nf/ k|0ffnLsf] Ifdtfsf] cfwf/df ;a} 

sDkf]g]G6x¿sf] lan ckm SjflG66L tof/ ug{'k5{ -cg';"rL  @) x]g{'xf]:f\_. ;f]nf/ k|0ffnLsf] cg'dflgt 

nfut lgwf{/0f ub{f ;Defljt 5"6 jf cg'bfgx¿ k|fKt gubf{ / k|fKt x'bfsf] cj:yfnfO{ ;d]tnfO{ larf/ 

ul/ km/s km/s ug'kb{5 . 

*_ ljQLo sfo{;DkfbgM csf]{ r/0fdf, nufgLstf{n] k|0ffnLaf6 k|fKt ug{ ;Sg] kmfO{bfsf] hfgsf/Lsf] nflu 

ljQLo sfo{;DkfbgnfO{ k|f/lDes r/0fdf d"NofÍg ul/g' kb{5 . lalQo sfo{;Dkfbgsf d'Vo 

;"rsx¿dWo]  k|ltkmnsf] cfGtl/s b/ (IRR), e'QmfgL cjlw / lah'nLsf] :t/Ls[t nfut (LCOE) x'g\ . 

(_ b:tfj]hLs/0fM ljlzi6 l/kf]l6{ª cfjZostf adf]lhd k"j{–;DefJotf cWoog k|ltj]bg 5f]6f], :ki6 / 

/fd|f];Fu tof/ kfg'kb{5 . ;f]sf] Ps gd'gf l/kf]6{ 6]DKn]6 cg';"rL & df k|:t't ul/Psf] 5 . olb 

nufgLstf{x¿nfO{ k|ltj]bgdf ;dfj]z ug{ s'g} cGo ljlzi6 hfgsf/L rflxG5 eg] ;dfj]z ug{  

;Sg]5g\ .  

 

csf]{ r/0f k"j{–;DefJotf k|ltj]bg ;dLIff ug{'xf];\ / lg0f{o lng'xf];\ 

nufgLstf{sf] 

e"ldsf 

lj:t[t ;DefJotf cWoog (DFS) ug]{ jf gug]{ lg0f{o ug{'xf];\ . k"j{ ;DefJotf cWoogsf] 

glthfn] plrt cfly{s nfesf] ;"lrt u/]sf] cj:yfdf dfq} lj:t[t ;DefJotf cWoog ul/g'k5{ . 
 

$=@=@ lj:t[t ;DefJotf cWoog (DFS) 
 

r/0f ljrf/fwLg k|0ffnLsf] nflu lj:t[t ;DefJotf cWoog ug{'xf];\ . 

nufgLstf{sf] 

e"ldsf 
ljz]if1 lgo'lQm ug]{, ;fO6 lg/LIf0fsf] ;xlhs/0f, l/kf]6{sf] ;+kGgtf / :ki6tfsf] hfFr 

s:n] ug{] ;f}o{ lkeL k|0ffnLsf] l8hfOg / ljsf;df cg'ej ePsf ljz]if1-x¿_ af6 
cg'dflgt nfut  g]=?= ! nfv b]lv @ nfv ;Dd 

j}slNks dfu{ 
k|0ffnLdf nufgL ug]{ / :jfldTj lng] pmhf{ ;]jf k|bfos sDkgLåf/f k|f/De / ;~rfng ug{ / 

pBf]ukltn] cfkm\gf] artsf] cfDbfgLaf6 e'QmfgL ug{ ;Sb5g\ . 

cg'dflgt ;do & b]lv !% lbg -e|d0f ;d]t_ 

gd'gf 6]DKn]6x? cg';"rL #, cg';"rL *, cg';"rL (, cg';"rL !) 
 

;f}o{ lu|8–hl8t kl/of]hgfsf] Jojxfo{tf d"NofÍg ug{sf] nflu lj:t[t ;DefJotf cWoog Ps Jofks / 

uxg ljZn]if0f xf] . o; r/0fdf k"j{–;DefJotf cWoogaf6 lgsflnPsf Kof/fld6/x¿sf] k|dfl0fs/0f ug'{sf] 

;fy} yk d"NofÍgx¿ ul/ lj:t[t?kdf b:tfj]hLs/0f ul/G5 . o; k|ltj]bgdf ;'Id l8hfOg / k|fljlws 

kIfsf] hfgsf/L, lj:t[t ljQLo ljZn]if0f, jftfj/0fLo / ;fdflhs k|efjx¿ ;fy} kl/of]hgfsf] lgofds / 

sfg'gL kIfx¿ ;d]t ;dfj]z x'g'k5{ . 

$=@+=@=! ;fO6 d"NofÍg 

kl/of]hgf lgd{f0f:yfgsf] ef}lts / jftfj/0fLo ljz]iftfx¿sf] lj:t[t ljZn]if0f ul/ ;fO6 d"NofÍg  

ug{'kb{5 . o;df 5tdf hfg] 7fpFx?, 5fgfsf hf]lvdx¿, 5tsf] k|f]kmfOn, 5tsf] ;fdu|L / ;xof]lu 

;+/rgfsf] ;fjwfgLk"j{s hfFr / /]s8{ ;dfj]z ul/G5 . 6]k, l6N6 ld6/ (tilt meter) / sDkf; k|of]u u/L 
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ltgLx¿sf] 9nfgsf] rf}8fO{, lbzf ;lxt 5t v08sf] cfsf/ dfkg ul/g]5 . olb Solmetric SunEye h:tf 

kl/is[t oGq k|of]u ug]{ xf] eg], o;n] ;f}o{ sf]0f, df};d cg';f/sf ;f}o{;|f]tsf] pknAwtf / 5fof+ kg]{ ePdf 

;f]sf] ;d]t dfkg ug{ ;lsG5 . s'g} klg 5fofFkfg]{ j:t' ePdf ;f]sf] cfsf/ / 5taf6 ltgLx¿sf] b"/L 

/]s8{ ul/g' kb{5 . ;f]nf/ k|0ffnL l8hfOg ubf{ o:tf hfgsf/Lx? l;d'n]zg ;ˆ6j]o/df ;dfj]z ug{'kb{5 . 

lu|8–hl8t ;f]nf/ k|0ffnLsf] nflu ;fO6 d"NofÍg ubf{ lgDg laifoa:t'x?nfO{ cWoogdf ;dfj]z ul/g'kb{5M 

!_ ;f]nf/ 5fgfdf h8fg ug]{ ePdf ;f]sf] cfsf/, 9nfgsf] k|sf/, lbzf, 5t ;fdu|Lsf] k|sf/, / k|f]kmfOn 

lgwf{/0f ug'xf];\ . olb ;f]nf/ Kofgn k|0ffnL u|fpG8 dfpG6 ul/g] ePdf / k|0ffnL :yfkgf ub{f pRrtd 

pTkfbgsf] nflu 6\of{lsª d]sflghdsf] (tracking mechanism) Aoa:yf gePsf] cj:yfdf ;+/rgfnfO{  

@%–#) l8u|Lsf] :nf]kdf blIf0f tkm{ kmls{g]5 . 

@_ ;fO6 ;j]{If0fM ;f}o{ Kofgnx¿sf] nflu rog ul/Psf] :yfgdf ;f}o{ ;|f]tsf] ;DefJotf d"NofÍg ug{ 

Jofks ;fO6 ;j]{If0f ;~rfng ug'kb{5 . o;sf] nflu kfO/fgf]ld6/ (pyranometers), ;ˆ6j]o/ 

PlKns];g jf :of6]nfO6 Od]h/L k|of]u u/]/ ;f}o{ ljls/0fsf] dfkg / 5fofFÍg ljZn]if0f ug]{ ul/G5 . 

u|fpG8 dfpG6]8 k|0ffnLsf nflu :ynfs[lt, df6f]sf] k|sf/, ;Dkbf / jftfj/0fLo kIfx¿sf] hfgsf/L 

;d]t lnOg]5 . 

#_ ejgsf] ;+/rgfTds cv08tfsf] d"NofÍg ug]{ / ef/ jxg ug]{ Ifdtfsf] u0fgf ;lxt ¿km6k ;f}o{ 

:yfkgfsf] nflu o;sf] pko'Qmtf d"NofÍg ug]{ . ;f]nf/ Kofgnx¿nfO{ alnof] ul/ h8fg ug{ 5tnfO{ 

s'g} ;'b[9Ls/0f jf dd{t cfjZos 5 ls 5}g eg]/ lgwf{/0f ug{ klg cfjZos 5 . u|fpG8 dfpG6]8 

k|0ffnLx¿sf] nflu, ;+/rgf :6Sr/n OlGhlgo/n] pknAw u/fPsf] l8hfOg cg';f/ :yfkgf ul/g'kb{5 .  

$_ ejgsf] ljB'tLo k"jf{wf/sf] d"NofÍg ug]{ / ;f}o{ pTkfbg, cfGtl/s cfk"lt{, / lgof{tnfO{ ;d]t k'Ug]ul/ 

cfjZos :t/j[l4x¿ lgwf{/0f ug'kb{5 . ;f] :yfgdf :yfkgf ug{ ;lsg] Kofgnx¿sf] ;+Vof / pko'Qm 

OGe6{/sf] Iffdtf ;d]t lgwf{/0f ug{'kb{5 .  

%_ ;f}o{ ljB'tnfO{{ cfGtl/s ¿kdf vkt ug{ / lbgsf] ;dosf] ld6/ (ToD) sf] z'Nssf] d"NofÍg ul/  

lgof{t ug{sf] nflu ;f] laqmLb/ kof{Kt 5 jf 5}g ;f]sf] lgsf]{n ul/ cfk"lt{ kIfsf] Ifdtf hfFr ug]{ . 

nufgLstf{sf] 5]pdf /x]sf] AC ldlgPr/ ;ls{6 a|]s/ (MCB) n] OGe6{/sf] cfp6k'6 nfO{ wfGg ;S5 jf 

;Sb}g / lat/0f aS; a;af/df ;f]nf/ OG6/sg]S;gsf] nflu 7fpF 5 ls 5}g / 6«fG;kmd{/sf] ;fOh    

-olb ePdf_ kof{Kt Ifdtfsf] 5 jf 5}g egL hfFr ug{'kb{5 . k|;f/0f nfOgsf] hfgsf/L h:t} s]ansf] 

;fOh, k|sf/ / ;fO6af6 ;a–:6];g;Ddsf] nDafO cflbsf] hfgsf/L ;d]t ;Íng ug{'kb{5 .   

^_ ;Defljt ;'/Iff vt/fx¿ klxrfg ug]{ / t]:tf vt/fx?nfO{ -h:t} emg{af6 ;'/Iff / cfuf] ;'/Iff 

pkfox¿_ sd ug]{ of]hgf ljsf; ug'kb{5 . 

&_ xfjf / lxpFsf] ef/ h:tf :yfgLo df};d cj:yfx¿nfO{ Wofgdf /fVb}, / pko'Qm dfplG6+u ;+/rgfx¿ / 

df]8\o'nx¿ k|of]u u/]/ ;f]xL cg';f/ k|0ffnL l8hfOg ug{'xf];\ . 

*_ clwstd pmhf{ pkhsf] nflu ;f]nf/ Kofgnx¿sf] lbzf / em'sfj lgwf{/0f ug]{ . ljleGg df};d 

cj:yfx¿df df]8]lnª u/]/ / Kofgn l6N6 / OGe6{/ ;fOh h:tf Kof/fld6/x¿ ;dfof]hg u/]/ k|0ffnL 

sfo{;DkfbgnfO{ cg's"ng ug{ tflnsf $ df k|:t't ul/Psf l;d'n]zg pks/0fx¿ dWo] Pp6f k|of]u 

ug{'xf];\ . 

(_ ;Defljt 5fofF+sf ;|f]tx¿ h:t} glhs}sf] ejg jf ¿vx¿ klxrfg ug{ 5fofFÍg ljZn]if0f ug]{ . 

!)_ k|0ffnL l8hfOgn] NEPQA / g]=lj=k|f=sf lgb]{zgx¿÷lbzflgb]{zx¿ åf/f ;a} cfjZos cfjZostfx¿ 

k"/f ub{5 eg]/ ;'lglZrt ug{ ;fGble{s lgodx¿ / cfjZostfx¿ klxrfg ug{'xf]; -cg';"rL !* 

x]g{'xf];\_. dfly pNn]lvt 6]DKn]6x¿df sDkf]g]G6sf s'g} dfkb08x¿ 5}gg\ eg] To:tf cj:yfdf, IEC 

dfkb08x¿ kfngf ug{'k5{ -cg';"rL @@ x]g{'xf];\_. 
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!!_ lah'nL vkt k|dfl0ft ug{sf] nflu !@ dlxgfsf]
1
 cjlwsf] nflu lah'nL vkt /]s8{ ug{ 8f6f nu/sf] 

c:yfoL :yfkgf ug'{kb{5 . k|:t't ljB't\ dx;'n / l8h]n h]g;]6 ;~rfngsf] k"j{;DefJotf cWoogdf 

k|fKt hfgsf/LnfO{ Wofgdf /fvL tYof+s ljZn]if0f ug{'k5{ .   

$=@=@=@ pmhf{ pkh ljZn]if0f 

tflnsf $ df k|:t't ul/Psf] pBf]u–dfgs ;ˆ6j]o/ k|of]u u/L ;fO6–ljlzi6 kl/l:yltx¿df cfwfl/t eO{ 

k|:tfljt ;f]nf/ k|0ffnLåf/f pTkfbg x'g] pmhf{sf] dfqfsf] cg'dfg pmhf{ pkhsf] ljZn]if0f ul/g]5 . 

$=@=@=# l8hfOg ul/Psf] k|0ffnL cfsf/ / l;d'n]6]8 h]g/]zgsf] k|df0fLs/0f 

Psk6s h8fg:ynsf] hfgsf/L ;Íng ul/;s]kl5 k"j{–;DefJotf r/0fdf l8hfOg ul/Psf] k|0ffnLsf] 

k|ltj]bgdf k|df0fLs/0f ug{ ;lsg] /  cfjZos k/]df k|0fnLsf] cfsf/ / l8hfOg kl/jt{g ;d]t ug{ 

;lsg]5 . o; r/0fdf k|fljlws–cfly{s ljZn]if0fsf] cfwf/df ;f}o{ Kofgnx¿, u|L8OGe6{/x¿ / k|0ffnLsf] 

Aofn]G; ckm l;:6d (BOS) tyf ljleGg sDkf]g]G6x?sf] ljsNkx¿sf] laZn]if0f / 5gf}6 ul/G5 . Psk6s 

k|0ffnLsf] cfsf/ / Kofgnx¿, OGe6{/x¿ / BOS sf] 5gf]6nfO{ clGtd ¿k lbO;s]kl5, ;ˆ6j]o/sf] 

;xof]udf l8hfOg ul/Psf] k|0ffnLsf] l8hfOg l;d'n]zg k|bz{g ul/ pmhf{ pkhsf] cg'dfg ul/g]5 . olb 

;ˆ6j]o/n] 5fof+ h:tf ;d:ofx¿nfO{ ;dfa]z ug{ g;Sg]ePdf Dofg'cn ¿kdf Kof/fld6/ ;dfa]z ug{ 

l;kmfl/; ul/G5 . ;ˆ6j]o/sf] k|fljlws, ljQLo / kfl/l:ylts hfgsf/Lx¿ lj:t[t ;DefJotf cWoog 

(DFS) k|ltj]bgsf] cleGg efusf] ¿kdf k|:t't ul/g]5 . 

$=@=@=$ BOQ sf] ;fydf 8f6fl;6 / jf/]G6L hfgsf/L 

Hf8fg:ynsf] lgl/If0f tyf k|dfl0fs/0fsf] cfwf/df  ;f]nf/ k|0ffnLsf] l8hfOg / l;d'n];g ;DkGg ePkl5, 

lan ckm SjfGl66L (BoQ) sf] cBfjlws tof/ ul/g]5 . o; r/0fdf, sDkf]g]G6x¿sf] ljj/0f / k|To]s 

sDkf]g]G6sf] nfut of]Uo 5'6x¿ / cg'bfgx¿ ;lxt nfutdf plNnlvt ul/G5 . BoQ df jf/]G6L hfgsf/L 

;lxt k|To]s sDkf]g]G6sf] jf:tlas k|fljlws hfgsf/L ;dfj]z x'g]5 . o;sf] ;fy Ps lj:t[t k|fljlws 

ljlzi6tf kfgf cfjZos kb{5 -cg';"rL @! df x]g{'xf];\_. ;fy}, nfutdf s'g} klg AC ;fO8 cku|]8x¿ / 

;+/rgfTds d"NofÍg cfjZos ePdf cfj]bg / lgofds z'Nsx¿ / 8]lne/L / lnlˆ6ª ;DalGwt nfutx¿ 

;dfj]z ug'{kb{5 . 

$=@=@=% ljQLo ljZn]if0f 

k|0ffnLsf] lj:t[t l8hfOg / nfutsf] cfwf/df, ljQLo ljZn]if0f ul/g]5 -cg';"rL !% x]g{'xf];\_. k|To]s 

ljsNksf] nflu ljQLo ;"rsx¿ k|ltj]bgdf k|:t't ul/g]5 . nufgLstf{x¿n] s]df nufgL ul//x]sf 5g\ 

eGg] :ki6 hfgsf/L xf]; eGgfsf nflu IRR, payback, / LCOE h:tf ;"rsx¿nfO{ k|ltj]bgdf JofVof 

ul/g'kb{5 . o; ;DalGw lj:t[t ljZn]if0fsf] ;dLIff ug]{ dfu{bz{g o; k':tssf] efu % df pknAw 5 . 

$=@=@=^ sfg"gL / lgofds kIf 

s'g} sfg'gL / lgofds kIfx¿ h:t} :yfgLo ;/sf/af6 :jLs[lt -olb 5 eg]_, g]=lj=k|f=sf] :jLs[lt -;f}o{ 

h8fg, g]6 ld6l/ª tyf ld6/ h8fg_, olb Jofj;flos ljdfg p8fg dfu{x¿df h8fg ug'{k/]df p•og 

ljefusf] :jLs[lt cflbsf] cfjZostf klg lj:t[t ;DefJotf cWoog k|ltj]bgdf ;dfj]z ul/Psf] x'g'k5{ . 

$=@=@=& kof{j/0f / ;fdflhs kIf 

olb k|0ffnL u|fpG8 dfpG6 ul/Psf] 5 eg], kl/of]hgfn] jftfj/0fLo k|efj d"NofÍg / ;fdflhs 

k|efjx¿sf] cWoog / l/kf]l6{ªsf] dfWodaf6 klg hfg cfjZos kb{5 .  

 
1 of] lah'nL vkt sf] jflif{s leGgtf sf] nflu Ps cfbz{ cj:yf xf]. o:tf] data logger s]xL lbgsf] nflu b}lgs lah'nL vkt /]s8{sf] 

nflu klg :yfkgf ug{ ;lsG5 .   
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$=@=@=* l/kf]l6{ª cfjZostfx¿ 

lj:t[t ;DefJotf cWoog k|ltj]bg Pp6f lj:t[t b:tfj]h xf] h;n] kl/of]hgfsf] k|fljlws, ljQLo / 

jftfj/0fLo Jojxfo{tfsf] ljZn]if0f k|bfg ub{5 . kl/of]hgfsf] cfsf/, hl6ntf, / ;/f]sf/jfnfx¿sf] 

ljlzi6 cfjZostfx¿sf] cfwf/df l/kf]6{sf cfjZostfx¿ km/s x'g ;S5g\ . dfgs lj:t[t ;DefJotf 

cWoog k|ltj]bgsf] 9fFrf o; sfuhftsf] cg';"rL !) df k|:t't ul/Psf] 5 . 

 

csf]{ r/0f ;DefJotf cWoog k|ltj]bg ;dLIff u/L sfof{Gjogsf] lg0f{o lng] 

nufgLstf{sf] e"ldsf 

lu|8–hl8t ;f}o{ kl/of]hgf sfof{Gjog ug]{ jf gug]{ lg0f{o ug{'xf];\ . ;DefJotf cWoogsf] 

glthfn] k|fljlws cfsif{0f / plrt cfly{s nfesf] k|lt1f u/]sf] v08df To:tf cfof]hgfx¿ 

sfof{Gjog ug]{tkm{ ljrf/ ug{'k5{ . 
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efu %  

cfly{s kIf 
 

ljz]if 

lj1x?åf/f ul/Psf] ljQLo ljZn]if0f ;DefJotf cWoogsf] Ps efu xf] . u}/–lj1x¿nfO{ oL 

kIfx¿sf] a'em\g ufx|f] x'G5 . t/, kl/of]hgfsf] ljsf;sf] af/]df ;xL lg0f{o lng cy{zf:q 

lg0ff{os x'g] ePsfn] kl/of]hgf ljsf; ug{ rfxg] hf] sf]xLn] cfwf/e"t cfly{s kIfx¿;Fu 

kl/lrt x'g' nfebfos / cfjZos klg x'G5 . o; cWofon] kf7sx¿nfO{ oL cfjZos s'/fx¿;Fu 

kl/lrt u/fpg vf]h]sf] 5 . o;n] u}/–k|fljlws kf7sx¿nfO{ oL kIfx¿;Fu kl/lrt x'g, 

ljz]if1x¿åf/f k|:tfljt ljsNkx¿sf] cfnf]rgfTds ;dLIff k|bfg ug{ / ;"lrt lg0f{ox¿ lng 

;Ifd agfpF5 . 

 

lu|8–hl8t ;f}o{ k|0ffnLx¿n] O{Gwgdf lge{/tf 36fpg'sf] ;fy} cfjf;Lo, Jofj;flos / cf}Bf]lus 

k|of]ustf{x¿sf] pmhf{df x'g] vr{ 36fP/ cfly{s nfex¿ k|bfg ub{5 . o; efun] ljQLo kIfx¿ vf;ul/ 

sf]ifsf ;|f]tx¿ / k|f]T;fxgx¿sf] af/]df dfu{bz{g k|bfg ub{5 . o;n] ljQLo lbuf]kg ;'lglZrt ug{ 

;~rfng vr{, cfoft nfut, s/, / cg'bfg h:tf ;fGble{s dfkb08x¿sf] d"NofÍgdf hf]8 lbG5 . o; 

v08n] lu|8–hl8t ;f}o{ k|0ffnLx¿sf] nflu ;a}eGbf dxTjk"0f{{ Jofkf/ df]8]nx¿sf] klg ¿k/]vf lbG5 . 

%=! ljlQo ljsNkx? 

%=!=!  OlSj6L kmfOgflG;ª -gub_ 

;f}o{ lkeL kl/of]hgfsf] h8fg / ;~rfngsf] nflu cfjZos nufgL h'6fpg w]/} ljsNkx¿ 5g\ . 

▪ sDkgLsf] ljlQo t/ntf (company liquidity) k|of]u ug]{M kl/of]hgf h8fg ug{ sDkgLsf] sf]ifsf] 

;+lrt gub jf gub k|jfxnfO{ cfGtl/s OlSj6L ljQkf]if0fsf] ¿kdf k|of]u ug]{ ul/G5 . of] ljsNkn] 

cjl:yt z]o/wgLx¿sf] :jfldTjnfO{ sdhf]/ ub}{g . oBlk, cfGtl/s OlSj6L kmfOgflG;ª k|of]u ug{'sf] 

dtna sDkgL;Fu cGo kl/of]hgfx¿ jf vr{x¿sf] nflu xftdf sd gub 5 eGg] a'lemG5 . 

▪ pmhf{ ;]jfk|bfos sDkgL (ESCO)M ESCO gjLs/0fLo pmhf{ ;]jfx¿ / pmhf{ bIftf dfkm{t 

nufgLstf{x¿nfO{ lah'nLsf] lan sd ug{ d2t ug]{ pmhf{;]jf k|bfg ug]{ ljz]if sDkgL xf] . ESCO n] 

;fdfGotof -gjLs/0fLo_ pmhf{ k"jf{wf/sf] :jfldTj, ;~rfng / dd{t ub{5, hals pkef]Qmfn] pmhf{   

-:jR5_ pTkfbgaf6 clu|d k'FhL nfut lagf nfe p7fpF5g\ . pkef]Qmfx¿n] ESCO ;Fu kfj/ vl/b 

;Demf}tf (PPA) jf ef8fdf lng] Joj:yf h:tf ;Demf}tfx¿ u5{g\ -cg';"rL !( x]g{'xf];\_. ;f] ;Demf}tf 

adf]lhd pkef]Qmfx¿ k"j{lgwf{l/t b/x¿df k|0ffnLåf/f pTkflbt pmhf{ vl/b ug{ ;xdt x'G5g\ . 

▪ z]o/ a]Rg]M o; ljsNkdf, sDkgLn] ;f}o{ kl/of]hgfsf] nflu k};f p7fpg :6ssf] gofF z]o/ hf/L ub{5 . 

oL z]o/x¿ sDkgLdf OlSj6L lx:;]bf/Lsf] ?kdf nufgLstf{x¿ h:t} JolQm jf pBd k"+hLkltx¿nfO{ 

a]Rg ;lsG5 . sDkgLn] ;]o/ laqmLaf6 k|fKt cfDbfgL ;f]nf/ cfof]hgfdf vr{ ug{ ;Sg]5 . 

▪ ljz]if p2]Zo jfxg (SPV)M g]kfndf kfOg] csf]{ b[li6sf]0f eg]sf] tyfslyt ljz]if k|of]hgsf] ;jf/L 

;fwg lgdf{0f ug{' xf] hxfF pmhf{ ;]jf k|bfos sDkgLn] nufgL k|bfg ug]{ ljb]zL sDkgL;Fu SPV sf] 

;x–:jfldTj u5{ . t/ o;sf] a]kmfObf klg 5 . o;n] cjl:yt z]o/wgLx¿sf] :jfldTjnfO{ sdhf]/ 

kf5{ h'g gfkmf afF8kmfF8 ug{ jf sDkgLsf] ljlQo t/ntf sd ug{ cfjZos 5 eGg] ;+s]t ub{5 . 
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%=!=@ C0f ljQkf]if0f -C0f_ 

;f]nf/ lkeL k|0ffnL h8fg ug{ OR5's JolQm jf Jofj;flos k|lti7fgx?n] sdlz{on a}+sx?af6 C0f lnO{ 

kl/of]hgfx¿df nufgL ug{ ;Sb5g\ . cu:6 @)@# sf] tYof+s adf]lhd g]kfndf jfl0fHo a}+sx¿n] 

gjLs/0fLo pmhf{ kl/of]hgfx¿sf] nflu nueu !)Ü -kl/jt{gsf] x'g;Sg]_ Aofhb/x¿ k|:tfj u/]sf lyP . 

k|rlnt Aofh b/x¿ afx]s a}+sx?n] kl/of]hgfsf] hf]lvd k|f]kmfOn / nufgLstf{sf] qm]l86 of]Uotfsf] 

cfwf/df Aofhb/ lgwf{/0f ub{5g\ . cGo If]qsf] nufgLeGbf a}sx?n] gjLs/0fLo pmhf{ kl/of]hgfx¿sf] 

ljQkf]if0fsf] nflu cg's"n ljz]if of]hgfx¿ agfPsf x'G5g\ h:t} sd Aofh b/, nfdf] e'QmfgL cjlw, / yk 

nlrnf]  cfjZostfx¿ . t/ To; k|sf/sf] ;'lawfsf] nflu of]Uotf dfkb08 nfu" x'g ;S5 / To:tf 

of]hgfx?sf] pknAwtf a}+ssf] hf]lvd Joj:yfkg /0fgLltx¿sf] cfwf/df kl/jt{g x'g ;S5 . a}saf6 

C0flng] lg0f{o lng' cuf8L pknAw ljsNkx¿sf] t'ngf / lj:t[t cg';Gwfg ug'{ kb{5 . g]kfndf PgPdaL 

a}+s lnld6]8 (NMB bank) tyf cGo w]/} jfl0fHo a}+sx¿n] gjLs/0fLo pmhf{ kl/of]hgfx¿sf nflu 

ljQkf]if0f k|bfg ub{5g\ . 

%=!=# cg'bfg 

ljz]if kl/of]hgfx¿ jf ultljlwx¿nfO{ ;xof]u ug{ cGt/f{li6«o ;+:yf jf Ph]G;Lx¿sf] ;dy{g / ;xof]udf 

;/sf/L lgsfo jf u}/–nfesf/L, cg'bfg lbg] ;+:yfaf6 cfjZostf cg';f/sf] ;xof]u k|fKt ug{ ;lsG5 . 

o; k|sf/sf] nufgL ;xof]unfO{ lkmtf{ ug{' kb}{g . t/ o; k|sf/sf ;xof]ux? lngsf] nflu s]lx ;t{x¿ 

h:t} tf]lsP adf]lhdsf] l/kf]l6{ª jf sf]ifsf] cGo k|of]udf  k|ltaGw nfO{ :jLsf/ ug'{kb{5 . ;f]nf/ ¿km6k 

;f]nf/sf nflu pknAw cg'bfgx¿ efu @ df 5f]6s/Ldf 5nkmn ul/Psf] 5 . 

%=@ l:y/ / kl/jt{gLo nfut 

%=@=! k"FhLut vr{ (CAPEX) 

k"FhLut vr{ (CAPEX) n] ;f]nf/ ¿km6k kl/of]hgfsf] h8fg r/0fdf ePsf] nfutnfO{ hgfpF5 . oL :yfg, 

:s]n, hl6ntf, pks/0f, ahf/ b/, pknAwtf, df]ntf]n, vl/bsf] cfsf/, pks/0f u'0f:t/, s/, / 

oftfoftsf] cfwf/df leGg x'G5g\ . tn k|:t't ul/Psf ljifox? o;df ;dfj]z x'G5gM 

▪ kl/of]hgf ljsf;M kl/of]hgf of]hgf, ;fO6 rog, / cfjZos cg'dltx¿ / :jLs[ltx¿ k|fKt ug]{ h:tf 

ultljlwx¿ ;dfj]z x'G5g . 

▪ h8fgM o;n] 5tdf ;f}o{ Kofgnx¿ ef}lts ¿kdf h8fg ug{ cfjZos pks/0f / >d ;dfj]z ub{5 . 

▪ nlhl:6sM kl/of]hgf ;fO6df pks/0f / ;fdu|Lsf] 9'jfgL / e08f/0f ;dfj]z ub{5 . 

▪ lkeL Kofgnx¿M kmf]6f]ef]lN6s Kofgnx¿ h'g lah'nL pTkfbg ug{ k|of]u ul/g]5 . Kofgn 6]Sgf]nf]hLsf] 

5gf]6n] nfutdf klg k|efj kfg{ ;S5, df]gf]lqm:6nfOg Kofgnx¿ ;fdfGotof kf]nLlqm:6nfOg eGbf 

a9L nfutdf, t/ pRr tfkqmddf yf]/} pRr bIftf / /fd|f] k|bz{g k|bfg u5{g . 

▪ dfplG6ªM 5tdf lkeL Kofgnx¿ dfpG6 ug{ k|of]u ul/g] pks/0f / ;fdu|Lx¿ . 

▪ OGe6{/x¿M h;n] lkeL Kofgnx¿åf/f pTkGg DC lah'nLnfO{ AC ljB'tdf ¿kfGt/0f ub{5 . 

▪ Aofn]G; ckm l;:6d (BOS)M ;f}o{ ¿km6k k|0ffnLsf] ;~rfngsf nflu cfjZos kg]{ cGo pks/0f / 

;fdu|Lx¿, h:t} s]alnª, lgu/fgL k|0ffnL, / ljB'tLo ;'/Iffsf] pks/0fx¿ . 

▪ s]alnªM lkeL Kofgnx¿nfO{ OGe6{/x¿ / ejgsf] ljB'tLo k|0ffnLdf h8fg ug{ k|of]u ul/g] ljB'tLo 

tf/x¿ . 

▪ ;'/Iffsf pks/0fM k|0ffnLsf] ;'/Iffsf]] nflu h8fg ul/g] pks/0fx? pbfx/0fsf nflu r6\ofªaf6 x'g] 

Ifltaf6 hf]ufpg] cly{+u .  
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o; lgb]{lzsfsf] ljsf;sf] qmddf ;/f]sf/jfnfx¿af6 k|fKt k|ltlqmofsf] cfwf/df, g]kfndf h8fg ul/Psf] 

k|lt jf6 kLs (WP)  k"FhLut vr{sf] nflu cg'dflgt nfut cg'dfg ul/Psf] 5 . oL nfut cg'dfgx¿ 

tnsf] tflnsfdf k|bfg ul/Psf] 5 . t/ tL c+sx? cg'dflgt dfq ePsf]n] ;xL ¿kdf dflgg' x'Fb}g . 

tflnsf *M ;Gbe{ k"+hL nfut k|lt jf6lks (WP) 

Kof/fld6/sf k|sf/ Kof/fld6/ d"No PsfO{ 

PsfO nfut 

lkeL Kofgnx¿  #^ g]=?= k|lt jf6 

lkeL sDafOg/ aS; !)) g]=?= k|lt jf6 

5t dfplG6ª (  g]=?=k|lt jf6 

8L;L s]alnª !=% g]=?= k|lt jf6 

P;L s]alnª )=^ g]=?= k|lt jf6 

u|L8–hl8t ;f]nf/ OGe6{/ !% g]=?= k|lt jf6 

l/df]6 lgu/fgL $),))) k|lt o'lg6 

;ls{6 a|]s/ %,))) k|lt o'lg6 

Oglh{ ld6/ #!,))) k|lt o'lg6 

nfO{l6u P/]:6/ *),))) k|lt o'lg6 

cly{ª /8 !),))) k|lt o'lg6 

OGwg d"No !*@ k|lt ln6/ 

cGo nfutx¿ 

kl/of]hgf ljsf; nfut %),))) b]lv 

!,))),)))  

g]=?=k|lt 

kl/of]hgf 

h8fg nfut $ g]=?= k|lt jf6 

l;len nfut  ;fO6sf] cj:yfsf] cfwf/df 

nlhl:6s (logistics)  nueu @ g]=?= k|lt jf6 

aLdf nfut )=#) k|ltzt kl/of]hgf 

nfut 

;+rfng tyf dd{t Ps k|of]ustf{af6 csf]{df leGg x'G5 . 

 

kl/of]hgfsf] Joj;flos df]8]nn] k"FhLut vr{nfO{ klg c;/ ug{ ;S5, lsgls ;~rfng vr{ (OPEX) df 

cfwfl/t df]8]ndf ;~rflnt kl/of]hgfx¿sf] ;du| nfut sd x'g] ub{5 . -:yfkgfstf{ hf] o; df]8]n 

cGtu{t ljQ h'6fpg lhDd]jf/ 5, nufgL k'gM k|flKt / gfkmf k|fKt ug{, nfut–s'zn pkfox¿ nfu" ug{ 

alnof] k|f]T;fxg ub{5 ._ 

 

;fdfGo lgod 
g]kfndf u|L8 h8fg ul/Psf] ;f]nf/ ¿km6k k|0ffnLsf] k"FhLut vr{ -;g\ @)@# cg';f/_ ^)–*) 

g]=?= k|lt jf6lkssf] qmddf 5 . 

 

%=@=@ ;+rfng vr{ (OPEX) 

;f]nf/ lkeL kl/of]hgfsf] ;+rfng nfutnfO{ Wofgdf /fVg' cfjZos 5 . ;+rfng vr{ k|0ffnLsf] ;fOh, 

sDkf]g]G6sf] u'0f:t/, / h8fg ePsf] :yfg / jftfj/0f ;lxt sf/sx¿sf] bfo/fsf] cfwf/df leGg x'G5g\ . 

k|0ffnLnfO{ ;fjwfgLk"j{s cg'udg / Joj:yfkg u/]/, oL nfutx¿nfO{ Go"gLs/0f ug{ / k|0ffnLn] 

kl/of]hgfsf] hLjgsfnsf] ;Dk"0f{ cjlwsf] nflu e/kbf]{ / s'zn zlQm k|bfg ug{ ;Ifd 5 egL ;'lglZrt 

ug{ cfjZos x'G5 . ;~rfng nfut lgwf{/0f ub{f lgDg lnlvt vr{x?nfO{ ;dfj]z ul/G5M 
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▪ dd{t;Def/ / dd{tM k|0ffnLnfO{ pRr bIftfdf rnfpgsf] nflu lgoldt dd{t cfjZos 5 . o;df 

tf/x¿ / sg]S6/x¿ hfFr ug]{ / s'g} klg Ifltu|:t sDkf]g]G6x? k|lt:yfkg ug]{ kb{5g\ . k|0ffnL aGb 

x'g glbg / k|0ffnL 7Ls;Fu sfd ul//x]sf] 5 egL ;'lglZrt ug{ cfjZos kg]{ s'g} klg dd{tx¿ 

t'?Gt} ;Daf]wg ul/g' kb{5 . 

▪ cg'udg / Joj:yfkgM lgoldt ¿kdf k|0ffnLsf] sfo{;Dkfbg cg'udg ug{, / ;]l6ªx¿ ;dfof]hg ug{ 

jf cfjZostf cg';f/ dd{t ug{ dxTjk"0f{ 5 . o;df  ;]G;/ jf cGo pks/0fx¿ r]s ug{, ;fy} 8]6f 

ljZn]if0f ug{ / ;Defljt ;d:ofx¿ klxrfg ug{ ;ˆ6j]o/ jf cGo pks/0fx¿ h8fg ug{ kg{ ;Sb5 .  

▪ sDkf]g]G6x¿sf] ;kmfO{ / k|lt:yfkgM ;do;Fu}, Kofgnx¿, OGe6{/x¿, / k|0ffnLsf cGo sDkf]g]G6x¿ 

;kmf jf k|lt:yfkg ug{ cfjZos kb{5 . olb k|0ffnL 7"nf] 5 jf w]/} jif{b]lv ;~rfngdf 5 eg] of] Ps 

dxTjk"0f{ vr{ x'g ;S5 . 

▪ aLdfM ;f}o{ lkeL h8fgn] dxTjk"0f{ nufgLnfO{ k|ltlglwTj ub{5, / of] nufgLnfO{ pko'Qm aLdfsf] ;fy 

;'/lIft ug{ dxTjk"0f{ 5 . o;df df};dsf 36gfx¿ jf cGo sf/sx¿af6 x'g] Ifltsf] sj/]h, ;fy} s'g} 

klg k|fs[lts ljklQ jf k|0ffnLsf] 6'6km'6sf] nfUg] bfloTj sj/]h ;dfj]z x'g ;S5 .  

▪ ljlQo nfutM olb h8fg C0f dfkm{t ljQ kf]if0f ul/Psf] 5 eg], ToxfF lg/Gt/ nfutx¿ x'g]5g\ h;sf] 

lx;fa /fVg'kb{5 . o;df Aofh / ;fFjf, z'Ns / C0f;Fu ;DalGwt cGo z'Nsx¿sf] e'QmfgL ;dfj]z x'g 

;S5 . 

%=@=# Jofkf/sf df]8]nx¿ 

;+nUg kIfx¿sf] cfjZostf / nIox¿df ;f}o{ lu|8–hl8t kl/of]hgfx¿sf] nflu Jofkf/ df]8]nx¿ lge{/ 

ub{5 . oL df]8]nx¿nfO{ d'Vo ul/ b'O{ k|sf/n] juL{s[t ug{ ;lsG5M nufgLstf{sf] :jfldTj / t];|f]–kIfsf] 

:jfldTj . 

▪ k"FhLut vr{ (CAPEX) cfwfl/t df]8]nM nufgLstf{n] ;f]nf/ ?km6k k|0ffnL h8fgsf] clu|d k"FhL nfut 

jxg ub{5g\ / k|0ffnLsf] :jfldTj lnG5g\ . 

▪ pmhf{ ;]jf sDkgL (ESCO) df]8]nM t];|f]–kIf sDkgLn] nufgLstf{sf] ;DklQdf ;f}o{ k|0ffnL l8hfOg, 

h8fg / ;~rfng ub{5g\, / nufgLstf{n] k|0ffnLåf/f pTkflbt pmhf{sf] nflu pkof]lutfsf] b/eGbf sd 

b/df e'QmfgL ub{5 . 

%=@=#=! CAPEX df cfwfl/t df]8]n 

CAPEX–cfwfl/t Jofkf/ df]8]ndf nufgLstf{n] ;fdfGotof k|0ffnL h8fgsf] clu|d k"FhL nfut jxg 

ub{5g\ / k|0ffnLsf] :jfldTj lnG5g\ . nufgLstf{n] To;kl5 lu|8df yk lah'nLsf] laqmL / pmhf{ artaf6 

cfDbfgL ub{5g\ . 

nufgLstf{sf] nflu CAPEX–cfwfl/t df]8]nx¿sf] kmfObfx¿ dWo] ;DklQsf] :jfldTj kfpg] / kl/of]hgfsf] 

klxnf] jif{df g} ^%Ü ›'t d"No x|f; k|fKt ug]{ Ifdtf ;dfj]z x'G5 . of] ;DklQ ePsf nufgLstf{x¿sf] 

nflu dxTjk"0f{ x'g ;S5 . oBlk, CAPEX–cfwfl/t df]8]nx¿df s]lx a]kmfObfx¿ klg 5g\ . pRr clu|d 

k"+hL nfut cfjZos kg]{ ePsf]n] oL df]8]nx¿ cGtu{t ;fdfGotof nufgLstf{n] ;fgf kl/of]hgfdf dfq 

nufgL ub{5g\ . yk ¿kdf, w]/} sDkgLx¿, h;n] cfˆgf] d'Vo Joj;fosf] nufgLsf] nflu ;+3if{sf] 

cj:yfdf 5g\ ltgLx?n] OlSj6Lsf] c+z jf gub :jR5 jf ;:tf] pmhf{df nufgL ug{' cl3 lxrlsrfpF5g\ . 

CAPEX–cfwfl/t df]8]nsf] nflu cfGtl/s k|ltkmn b/ (IRR) sf] nIo ;fdfGotof !%Ü eGbf dfly / 

e'QmfgL cjlw nueu %–^ jif{ x'g] ub{5 . ;fy}, s]xL a}+s h:t} NMB a}+sn] ;f]nf/ kl/of]hgfsf] nflu 

ljif]z k|sf/sf] C0f k|bfg u5{g\ / ;f]sf] nflu AolQmut Uof/]lG6 cfjZos kb}{g . t/ cGo a}+sx¿nfO{ 

JolQmut Uof/]G6L ;d]t cfjZos kg{ ;S5 . 
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lrq &M CAPEX–cfwfl/t df]8]n 

%=@=#=@ ESCO df]8]n 

ESCO df]8]n cGtu{t h8fg ul/g] ¿km6k ;f]nf/ k|0ffnLdf t];|f]–kIf ;]jf k|bfos ;dfj]z x'G5 . pmhf{ 

;]jf sDkgL (ESCO) n] nufgLstf{sf] ejg jf If]qdf ;f}o{ k|0ffnLsf] h8fg, :jfldTj / ;+rfng ub{5 . 

o; df]8]ndf, pkef]Qmfn] ESCO ;Fu ljB't vl/b ;Demf}tf (PPA) df k|j]z ub{5g\, lglZrt d"Nodf pmhf{ 

vl/b ug{ ;xdt x'G5g\, h'g ;fdfGotof g]=lj=k|f=nfO{ e'QmfgL ul/Psf] z'Ns eGbf ;:tf] x'G5 . 

ESCO df]8]nx¿n] ;fdfGotof !)–#)Ü ;Dd pmhf{ art k|bfg ub{5g\ -;f}o{ k|0ffnLsf] clu|d k"+hL nfut 

lagf_ . ;f]nf/ k|0ffnLsf] dd{t / ;~rfngsf] nflu pmhf{ ;]jf sDkgLg} lhDd]jf/ x'G5 h'g k|fljlws 

ljz]if1tfsf] sdL ePsf pkef]Qmfx¿sf] nflu nfebfos 5 . oBlk, ESCO df]8]nx¿df klg s]lx 

a]kmfObfx¿ 5g\ . pkef]Qmfx¿ ESCO ;Fu ;fdfGotof !)–!@ jif{ jf ;f]eGbf a9L ;dosf] nlu PPA df 

cg'alGbt x'G5g\ . PPA sf] cGTodf, nufgLstf{n] ls t gofF PPA sf] nflu jftf{ ug{'k5{ jf ESCO af6 

5'6 d"Nodf ;f}o{ ¿km6k k|0ffnL vl/b ug{'k5{ . PPA n] pmhf{sf] k|lt PsfO d"No lglb{i6 ub{5, h'g 

g]=lj=k|f=sf] dxz'n eGbf ;:tf] x'G5 / g]=lj=k|f=nfO{ a]lrPsf] cltl/Qm pmhf{sf] nflu g]6 ld6l/ª 

k|fjwfgx¿ ;dfj]z ub{5 . ESCO df]8]nsf] e'QmfgL cjlw ;fdfGotof ^–& jif{ xf], t/ nufgLsf] sf/0f 

:s]n]laln6L ;Ldfx¿ 5g\ . o; ;LldttfnfO{ ;Daf]wg ug{ :yfgLo sDkgLx¿ / ljb]zL nufgLstf{x¿ 

aLrsf] ;+o'Qm pBdx¿ l;h{gf ug{ ;lsG5 . 

tnsf] lrqn] OPEX df]8]nx¿sf nflu Ps ljlzi6 pbfx/0fsf] lrq0f ub{5 t/ cGo slGkm\o"u];gx? Klg 

;Dej x'G5g\ . pbfx/0fsf nflu pmhf{ ljsf;stf{sf] ;§f pkef]Qmfåf/f cltl/Qm ljB't o'l6ln6LnfO{ a]Rg 

;Sb5g . 
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lrq *M OPEX–cfwfl/t df]8]n 

%=@=$  g]6 ld6l/ª 

g]6 ld6l/ª Ps ljB'tsf] vl/b lalqm k|lqmof xf] h;n] nufgLstf{x¿nfO{ lu|8df yk lah'nL k|;f/0f ug{ / 

pgLx¿sf] pkof]lutf landf qm]l86 ug{ ;xof]u u5{ . o;n] nufgLstf{x¿nfO{ lu|8af6 pkef]u ug]{ 

pmhf{sf] nfut pgLx¿n] cfˆg} gjLs/0fLo pmhf{ k|0ffnLaf6 pTkfbg u/]sf] pmhf{af6 ckm;]6 ug{ cg'dlt 

lbG5 . g]6 ld6l/ª ;fdfGotof Ps ljz]if ld6/ dfkm{t nfu" ul/G5, h;nfO{ lå–lbzfTds ld6/ elgG5, 

h;n] nufgLstf{sf] 3/ jf Joj;fodf k|jfx x'g] lah'nL / lu|8df k|jfx x'g] lah'nL b'j} dfkg ug{ ;S5 . 

g]kfndf g]6 ld6l/ªsf] lgodg g]kfn ljB't k|flws/0fn] ub{5 . g]=lj=k|f=n] xfnsf] vl/b b/ %=($ ?k}of 

k|lt kWh tf]s]sf] 5 / ;f]sf] cjlw ;g\ @)@$ ;Dd dfGo x'g]5 . To;kl5sf] vl/b d"No / ;+rfng 

ljlwaf/]df s] x'g ;S5 eGg] af/] clglZrttf 5 . of] clglZrttfn] w]/} h;f] ESCO sDkgLx¿n] 

sGh/e]l6e cfsf/sf kl/of]hgfx¿nfO{ nlIft u/]sf] kfO{G5 tfls lgof{t ul/Psf] lah'nLsf] b/ 36a9n] 

sDklgsf] cfDbflgnfO{ 7'nf] c;/ gk/f]; / c:ki6 g]6 ld6l/ª lgodgssf] hf]lvdnfO{ ;d]t sd ug{ 

;lsof];\ . pbfx/0fsf nflu % d]ufjf6sf] ljB't dfu / @$ ;f} 306f÷;ft} lbg g} ;~rfng ug]{ 7fpFdf 

%)) kWP Iffdtfsf] ;f}o{ k|0ffnL h8fg ub{f Go"gtd :t/sf] lgof{t ubf{ x'g] / eljiodf g]6 ld6l/ª 

;+alGw k|lts"n lgod cfPdfklg ;f]sf] hf]lvdnfO{ sd ub{5 . 

%=# ljQLo ljZn]if0f pks/0fx¿ 

%=#=! kl/of]hgfsf] e'QmfgL (Payback) cjlw 

¿km6k ;f}o{ kl/of]hgfx¿sf] nflu kl/of]hgfsf] e'QmfgL cjlw Ps dxTjk"0f{{ ljQLo d"NofÍg pks/0f xf] . 

e'QmfgL cjlw vf;ul/ k|0ffnLsf] Ifdtf, :yfg, / pknAw ;x'lnot h:tf sf/sx¿df cfwfl/t x'g ;S5 . 

e'QmfgL cjlw u0fgf ubf{ clu|d nfut / rln/x]sf] kl/rfng vr{ b'j}nfO{ ljrf/ ug'{ dxTjk"0f{ x'G5 . 

pmhf{ artsf] cltl/Qm, ;Defljt /fh:j ;|f]tx¿ h:t} ;/sf/L ;x'lnot / vkt gePsf] cltl/Qm 

pmhf{nfO{ lu|8df lalqmug]{ ;DefjgfnfO{{ ;d]t lx;fa ug{'kb{5 . o;n] dxTjk"0f{ ¿kdf e'QmfgL cjlw / 

;du| kl/of]hgfsf gfkmfnfO{ c;/ ug{ ;S5 . d'›f:kmLltn] (inflation) klg e'QmfgL cjlwnfO{ c;/ ug{ 

;S5, lsgls a9\bf] pmhf{ d'Non] ;f}o{ k|0ffnLåf/f pTkGg x'g] art a9fpF5, hals a9\bf] ljlQo nfutn] 



 

39 | u|L8–hl8t ;f}o{ lkeL k|0ffnLsf] nflu lgb]{lzsf 
 

  

e'QmfgL cjlwnfO{ nDAofpg ;S5 . nufgLstf{x¿ / kmfOgfG;/x¿sf] nflu ;fdfGotof %–& jif{sf] 5f]6f] 

e'QmfgL cjlw clws cfsif{s dflgG5 . oBlk, olb kl/of]hgfsf] rfn' art jf /fh:j pTkfbg w]/} /fd|f] 

ePsf] cj:yfdf nfdf] e'QmfgL cjlw klg Jojxfo{ x'g ;S5 . e'QmfgL cjlw ;f}o{ kl/of]hgfsf] ljQLo 

Jojxfo{tf d"NofÍg ug]{ Ps dxTjk"0f{ kIf xf] eGg] 1fg x'g' h?/L 5 . kl/of]hgfsf] ljQLo sfo{;Dkfbgsf] 

lj:t[t a'emfOsf] nflu IRR / LCOE h:tf pks/0fx¿sf] ljZn]if0f ul/g'kb{5 . 

%=#=@ Aofh b/x¿ 

a}+ssf] Aofh b/n] ljlQo nfut / ;f}o{ kl/of]hgfx¿sf] gfkmfnfO{ c;/ ub{5 . g]kfndf shf{sf] Aofhb/ 

xfn !# k|ltztsf] xf/fxf/Ldf 5 eg] sltko jfl0fHo a}+sn] gjLs/0fLo pmhf{ kl/of]hgfx¿sf] nflu 

nueu !)Ü sf] b/df sh{f k|jfx ug]{ u/]sf 5g\ . Aofhb/n] pBf]udf dxTjk"0f{ k|efj kfb{5 lsgls o;n] 

ljQkf]if0fsf] nfut a9fpF5 / sDkgLx¿nfO{ nufgL ;'/lIft ug{ ufx|f] agfpF5 . pRr Aofhb/n] 

kl/of]hgfsf] g]6 lk|h]G6 Eofn' (net present value) 36fpg ;S5 / nufgLstf{x¿nfO{ sd cfsif{s 

agfpg ;Sb5 . o;n] ;f}o{ pBf]usf] ljsf;nfO{ klg ;':t agfpg ;S5 . pRr Aofhb/n] kl/of]hgfsf] 

;du| nfut / e'QmfgL cjlw a9\5, To;}n] ltgLx¿sf] ljQLo Jojxfo{tf d"NofÍg ubf{ Aofhb/x?nfO{ 

ljrf/ ug{'kb{5 . 

%=#=# OG6/gn /]6 ckm l/6g{ (IRR) 

OG6/gn /]6 ckm l/6g{ (IRR) ;f}o{ kl/of]hgfx¿sf] gfkmfsf] d"NofÍg ug{sf] nflu csf]{ dxTjk"0f{ ;"rs   

xf] . of] 5'6 b/ xf] h;n] g]6 k|]h]G6 Eofn' (NPV) df kl/0ffd lbG5, / o;nfO{ nufgLdf k|ltkmnsf] b/ 

d"NofÍg ug{ k|of]u ul/G5 . ;/n ¿kdf, IRR nfO{ lkmS; l8kf]lh6df a}+ssf] Aofh b/;Fu t'ngf ug{ 

;lsG5 . C0f / OlSj6Lsf] ld>0faf6 ljQ kf]lift kl/of]hgfx¿sf nflu, b'O{ km/s IRR x¿M kl/of]hgf IRR 

/ OlSj6L IRR sf] lx;fj ul/G5 . kl/of]hgf IRR n] ;du| kl/of]hgfsf] gub k|jfxx¿ k|of]u ub{5 -ljQ 

nfut afx]s_, / of] k"+hLsf] efl/t cf};t nfut (Weighted average cost of capital) eGbf a9L x'g 

cfjZos 5 . OlSj6L IRR C0f r'Qmf ul/;s]kl5 nufgLstf{sf] nflu k|ltkmnsf] Ps ;+s]t xf], / of] s'n 

nfut s6f}tL kl5 gub k|jfx k|of]u u/]/ u0fgf ul/G5 . 

pRr IRR n] a9L nfebfos kl/of]hgfnfO{ ;Í]t u5{, / Go"gtd !)–@)Ü sf] IRR ;fdfGotof lu|8–hl8t 

;f}o{ kl/of]hgfx¿sf] nflu plrt dflgG5 . oBlk, kl/of]hgfsf] cfsf/, hf]lvd ;dfj]z / k"FhLsf] nfut 

h:tf sf/sx¿df IRR lge{/ x'G5 . a}+sx¿sf] Aofh b/n] kl/of]hgfsf] IRR nfO{ c;/ ug{ ;S5 . pRr 

Aofh b/n] k"FhLsf] nfut a9fpF5, t;y{ rfx]sf] IRR k|fKt ug{ nufgLstf{nfO{{ yk r'gf}tLk"0f{ agfpF5, 

hals sd Aofh b/n] al9 IRR k|fKt ug{ ;lhnf] agfpF5 . 

%=#=$ pmhf{sf] :t/Ls[t nfut (LCOE) 

;f}o{ k|0ffnL jf pmhf{ ;|f]taf6 lah'nL pTkfbgsf] s'n nfut (NPR per kWh) nfO{ pmhf{sf] :t/Ls[t 

nfut (LCOE), sf] k|ltlglwTj ub{5 . of] u0fgfn] kl/of]hgfsf] cg'dflgt cfo'leq eO{kl/ cfpg] ;Dk"0f{ 

vr{x? h:t} lgdf{0f, ;~rfng, dd{t;Def/, ljQkf]if0f, / cGttM lj36g ;lxt ;dfj]z ul/Psf] x'G5 . 

;fy}, o;n] ;f] phf{ k|0ffnLsf] tf]lsPsf] cfo'leq pTkfbg ug]{ cg'dflgt lah'nLnfO{ klg u0fgf ub{5 . 

%=$ hLjge/sf] nfut  

;f}o{ ¿km6k h8fgsf] ljQLo d"NofÍg ubf{, bL3{sfnLg nfut / sfo{;DkfbgnfO{ ljrf/ ug'{ dxTjk"0f{  

x'G5 . hLjgel/sf] nfut / lu/fj6 ljZn]if0f dxTjk"0f{ pks/0fx¿ x'g\ h'g kl/of]hgfsf] ;du| ljQLo 

sfo{;DkfbgnfO{ cg's"ng (optimize) ug{ k|of]u ul/G5 . hLjgrqmLo nfut eg]sf] k|f/lDes nufgL / 

rln/x]sf] dd{t nfut b'j} ;lxt, o;sf] ;Dk"0f{ hLjgsfndf kl/of]hgfsf] s'n nfut cg'dfg ug]{ k|lqmof 

xf] . ;f}o{ ¿km6k h8fgsf] nfutdf ljrf/ ug{'kg]{ d'Vo sDkf]g]G6x?df ;f}o{ Kofgn, OGe6{/x¿, dfplG6ª 
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k|0ffnL, tf/x¿ / cGo ljB'tLo sDkf]g]G6x? ;dfj]z 5g\ . o;n] ;Defljt nfut art klxrfg ug{ / 

kl/of]hgfsf] ;du| ljQLo sfo{;DkfbgnfO{ cg's"ng ug{ d2t ug{ ;S5 . 

;f}o{ Kofgnsf] pTkfbg Ifdtf ;do;+u} 36\g] ePsf]n] ;f] lu/fj6nfO{ ;d]t ljrf/ ug'{ kb{5 . ;f]nf/ 

Kofgnx¿sf] pmhf{ pTkfbg Ifdtf ;fdfGotof k|lt jif{ nueu )=$–)=%Ü sf] b/df 36\5, h;n] ;du| 

sfo{;Dkfbgdf pNn]vgLo sdL Nofpg ;S5 . t;y{, o; k|sf/sf] pTkfbgdf x'g] x|f;sf] n]vfhf]vf ul/ 

;f]n] ub{f /fh:j cg'dfgdf x'g] k|efjnfO{ ;d]t Wofgdf /fv]/ kl/of]hgfsf] ;Dk"0f{ hLjgsfndf cfly{s 

¿kdf Jojxfo{ x'G5 jf x'b}g eGg] lgsf]{n ug'{kb{5 . ;f]nf/ ?km6k k|0ffnLsf dxTjk"0f{{ sDkf]g]G6x?sf] 

cf};t hLjgsfn / lu/fj6 b/x¿ lgDgfg';f/ 5Gf\M 

▪ ;f}o{ Kofgnx¿sf] cf};t cfo' @%–#) jif{ x'G5, o;sf] pmhf{ pTkfbg b/ ;fdfGotof k|lt jif{ nueu 

)=%Ü n] 36\5 . 

▪ OGe6{/sf] u'0f:t/ / a|fG8sf] cfwf/df %–!% jif{sf] cfo' x'G5, h;sf] x|f; b/ k|lt jif{ nueu !Ü  

x'G5 . 

▪ dfplG6+u k|0ffnLx¿sf] cfo' @)–@% jif{sf] x'G5, h;sf] lu/fj6 b/ k|lt jif{ nueu )=%Ü x'G5 . 

▪ Aof6«Lx¿, olb ;dfj]z ul/Pdf, %–!% jif{sf] cfo' x'G5, ;fdfGotof k|lt jif{ nueu @–#Ü sf] lu/fj6 

b/sf] ;fy . 

▪ s]anx¿ / tf/x¿sf] cf};t cfo' @%–#) jif{sf] x'G5, h:sf] lu/fj6 Go"g x'G5 . 

oL sDkf]g]G6x?sf] cfo' / lu/fj6 b/x¿ pks/0fsf] u'0f:t/, h8fg cj:yf, / dd{tsf] :t/ h:tf 

sf/sx¿df lge{/ x'g ;S5 . lgoldt dd{t / lg/LIf0fn] ;Defljt ;d:ofx¿ klxrfg ug{ / k|0ffnLn] 

cfˆgf] hLjgsfndf clK6dd :t/df ;+rfgnsf] ;'lglZrt ug{ d2t ug{ ;S5 . 

cGTodf, ;f}o{ ?km6k h8fgsf] bL3{sfnLg ljQLo Jojxfo{tf d"NofÍg ug{ hLjgrqm nfut / lu/fj6 

ljZn]if0f cfjZos 5 . ;f]nf/ Kofgnsf] x|f;sf] nflu n]vfhf]vf / tbg';f/ /fh:j k|If]k0f ;dfof]hg 

dxTjk"0f{ 5 . lgoldt dd{t / lg/LIf0fn] k|0ffnLsf] sfo{;DkfbgnfO{ cg's"ng ug{ / o;sf] ljQLo 

k|ltkmnnfO{ clwstd agfpg d2t ug{ ;S5 . 

%=% ljQLo d'Nof+sg ug{ Excel sf] k|of]u  

cg';"rL !% df k|bfg ul/Psf] ljQLo pks/0f o; lbzflgb]{zsf k|of]ustf{x¿sf nflu l;kmfl/; ul/Psf]  

5 . o; lgb]{lzsfdf ePsf] cg';"rLn] l:y/ k"jf{jnf]sg b]vfpF5 t/ ;f] pks/0fsf] jf:tljs k|of]usf] nflu 

dfOqmf];ˆ6 PS;]n (Microsoft Excel) kmfOnnfO{ 5'6\6}klg pknAw u/fO{Psf] 5 . ;fdfGotof, ;f}o{ lkeL 

l8hfOg ljz]if1x¿n] ;DefJotf cWoogdf pmhf{ pTkfbg / cGo ljQLo dfkb08x¿ cg'dfg ug{ ;f}o{ 

lkeL l8hfOg ;ˆ6j]o/ k|of]u u5{g \ . oBlk, ;f]nf/ k|f]h]S6sf of]hgfsf/ / l8hfOg ;ˆ6j]o/;Fu kl/lrt 

gePsf ljsf;stf{x¿n] of] ljlQo pks/0f k|of]u u/]/ 7"nf] dfqfdf kmfObf lng ;S5g\ . ljz]if ¿kdf, 

Jofj;flos / cf}Bf]lus nufgLstf{x¿n] kl/of]hgfx¿df nufgL ug{' cl3 ;Defljt ;f}o{ lkeL 

kl/of]hgfx¿sf] ljQLo nfex¿ -IRR / e'QmfgL cjlw_ d"NofÍg ug{ ;Sb5g\ . 
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efu ^  

cfof]hgfx¿sf] sfof{Gjog 
 

r/0f lg0f{o cg's"n ePdf k|0ffnLsf] ljsf; ug]{ 

nufgLstf{ sf] 

e"ldsf 

7]s]bf/ 5gf]6, :jLs[lt lng], nufgLsf] Joj:yf ug]{, cg'bfg÷;xof]u -pknAw ePdf_, cfoft / 

Eof6÷s/ 5'6sf nflu Ohfht kqx¿ k|fKt ug]{ . 

s:n] ug{] of]Uo cfk"lt{stf{÷h8fg sDkgLx¿ 

a}slNks pkfo 
Ps pmhf{ ;]jf sDkgL åf/f nfu" ug{ ;lsG5 h'g k|0ffnLdf nufgL / :jfldTj x'G5 . o:tf] 

cj:yfdf sDkgLn] 3/wgL;Fu ljB't vl/b ;Demf}tf ug{'k5{ . 

nueu calw Ifdtf adf]lhd # b]lv ^ dlxgf, cg'dlt cfjZostf / ljQ kf]if0f ljlwdf lge{/ ub{5 . 

ck]lIft nfut ;DefJotf cWoogsf] glthf cg';f/ 

gd'gfx? cg';"rL @# 

 

^=! of]hgf  

;f}o{ lu|8–hl8t k|0ffnL kl/of]hgfsf] nflu h8fg ug'{ cuf8L / h8fg ;DkGg ePkl5 ug{'kg]{ sfo{x¿sf] 

;"rL x'G5 . oL qmlds sfof{Gjog r/0fx¿ o; lbzflgb]{zsf] cg';"rL @# df k|:t't ul/Psf 5g\ . h8fg 

gofF ;fO6 -u|fpG8 dfpG6_ jf cjl:yt ;fO6 -5t dfpG6_ df 5 ls 5}g eGg] cfwf/df, ;fO6 tof/L 

k|lqmof km/s x'G5 . ¿km6k ;f}o{ h8fgx¿sf] nflu, h8fg ;fO6sf] tof/L Ps k|f/lDes lg/LIf0fsf] ;fy 

dfGotf k|fKt l8hfOg/åf/f u/fpg' kb{5 . 

o:tf ;f]nf/ kl/of]hgf sfof{Gjogsf] nflu cfjZos ;a} k|s[ofx?nfO{ :ki6?kdf tof/ kfg'{ dxTjk"0f{{  

x'G5 . tL k|s[ofx? dWo] ;fO6 klxrfg, ;fO6 d"NofÍg, l8hfOg, k|:tfj / cg'a+w, cg'dlt / :jLs[ltx¿  

-o'l6ln6Laf6 ;lxt_, vl/b / h8fg, k/LIf0f / sdLzg, u|L8 h8fg, / cg'udg / dd{t;Def/ d'Vo x'g . 

kl/of]hgfsf] cfsf/, :yfg, / o;sf] hl6ntf h:tf ljleGg sf/sx¿df kl/of]hgf ;+kGg ug{ cfjZos 

;do lge{/ x'g ;S5 . pbfx/0fsf] nflu Ps ;fgf] cfjf;Lo k|0ffnL -!–!) kW_ k|0ffnLsf] h8fg k|lqmof 

k"/f ug{ nueu @ b]lv ^ xKtf nfUg ;S5 eg]  dWod cfsf/sf] kl/of]hgf -!)–%)) kW_ k"/f x'g 

nueu ^–* dlxgf nfUg ;Sb5 . 

lu|8–hl8t ;f}o{ k|0ffnL h8fgx¿sf] sfof{Gjog ubf{ Ps of]Uo 7]s]bf/ 5gf}6, cfjZos cg'dltx¿ / 

:jLs[ltx¿ k|fKt ug]{, / nfu" lgodx¿ / dfkb08x¿sf] kfngf eP gePsf] ;'lglZrt ug]{ h:tf sfo{x? 

kb{5g\ . lu|8–hl8t ;f}o{ lkeL kl/of]hgfx¿sf] sfof{Gjogsf] nflu r/0fj4 k|lqmofx¿ lgDg 5g\ . 

▪ kl/of]hgf Joj:yfkg ;ˆ6j]o/sf] k|of]u u/L ;f}o{ h8fgsf] nflu cfjZos sfo{, ;dotflnsf / 

ah]6sf] ¿k/]vf agfpg] a[xt\ kl/of]hgf of]hgf ljsf; ug{'xf];\ . 

▪ k"j{–h8fg cg'dltx¿, h8fg / g]6 ld6l/ª -g]=lj=k|f=af6_, k/LIf0f / k|df0fLs/0fx¿, / cGo 

;/f]sf/jfnfx¿af6 :jLs[ltx¿ ;lxt cfjZos cg'dltx¿ / :jLs[ltx¿ k|fKt ug{'xf];\ . 

▪ h8fg k|lqmofsf] nflu k|0ffnL l8hfOg / h8fg ug{ of]Uo / cg'ejL ;f}o{ 7]s]bf/sf] klxrfg / rog 

ug{'xf];\ . 

▪ OGe6{/ / cGo sDkf]g]G6x¿sf] sfo{Ifdtf k/LIf0f ;lxt o;n] k|bz{g / ;'/Iff dfkb08x¿ k"/f ub{5 

eg]/ ;'lglZrt ug{ k|0ffnLsf] sdLzg / k/LIf0fsf] nflu of]hgf ljsf; ug{'xf];\ . 
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▪ ;f}o{ h8fgsf] bL3{sfnLg cg'udg / dd{t;Def/sf] nflu of]hgf ljsf; ug{'xf];\ . h; cgt{ut 

lgoldt ;/;kmfO{ / lg/LIf0fsf] ;dotflnsf to ug]{, / 8f6f cg'udg k|0ffnL k|of]u u/L pmhf{ pTkfbg 

/ k|0ffnLsf] sfo{;Dkfbgsf] cg'udg nufotsf k|0fnLsf] sfo{;Dkfbg ;'lglZrt ug]{ kb{5g\ . 

▪ lgoldt k|lzIf0f ;qx¿ / hf/L dd{tsf nflu sfuhft / k|lqmofx¿ pknAw u/fpg] ;lxt 

sd{rf/Lx¿sf] nflu ;~rfng / dd{t tflndsf] nflu of]hgf ljsf; ug{'xf];\ . 

▪ ;f}o{ pks/0fx¿sf] jf/]G6L cjlw klxrfg ug]{ / 7]s]bf/ jf t];|f]–kIf ;]jf k|bfos;Fu dd{t ;Demf}tfx¿ 

;'/lIft ug]{ ;lxt jf/]G6L / kf]:6–jf/]G6L ;dy{gsf] nflu of]hgf ljsf; ug{'xf];\ . 

▪ pks/0fsf] ljkmntf jf cGo ;d:ofx¿sf] cj:yfdf k5\ofpg] d'Vo sd{rf/Lx¿ / k|lqmofx¿ klxrfg 

;lxt cfktsfnLg k|ltlqmof / dd{tsf] nflu of]hgf ljsf; ug{'xf];\ . 

▪ ;f}o{ k|0ffnLsf] pkof]uL hLjgsf] cGTodf l8sld;g (decommissioning) / l8:kf]hnsf] nflu Ps 

lhDd]jf/ kIf / pks/0fsf] ;'/lIft l8:kf]hnsf] nflu k|lqmofx¿ klxrfg ;lxt Pp6f of]hgf ljsf; 

ug{'xf];\ .   

▪ ;do;Fu} ;f}o{ h8fgsf] ljQLo / jftfj/0fLo sfo{;Dkfbg dfkg ug]{ of]hgf ljsf; ug{'xf];\ . 

 
lrq (M !))–%)) kW sf] kl/of]hgfsf] sfof{Gjogsf] nflu nfUg] ;do  

^=@ cg'dlt, cg'df]bg / Eof6 5'6x¿ 

kl/of]hgfsf] ljsf;stf{n] lu|8–hl8t ;f}o{ k|0ffnLsf] nflu lgDg k|lqmofåf/f sDkf]g]G6x¿ cfoft ug{, Eof6 

/ eG;f/ 5'6 k|df0fLs/0f k|fKt ug{ / cfjZos ePdf g]6 ld6l/ª sfo{Gjog ug{sf] nflu sfo{ ug' kb{5 .  



 

43 | u|L8–hl8t ;f}o{ lkeL k|0ffnLsf] nflu lgb]{lzsf 
 

  

^=@=! cfjZos k|df0fLs/0f 

;f]nf/ Kofgn / OGe6{/x¿sf] cfoftdf Eof6 / eG;f/ 5'6 k|fKt ug{sf] nflu NEPQA dfkb08x¿ / 

RETS k/LIf0f k|lqmofx¿ k'/f ug{'kb{5 . RETS n] x/]s pks/0fx?df b'O{ k|sf/sf k/LIf0fx¿ ub{5M 

pTkfbg kl/ro k/LIf0f (Production introduction test) / clgoldt gd"gf k/LIf0f (random sampling 

test) . RETS n] pknAw ;|f]t / Ifdtfsf] cfwf/df gd"gf of]hgf / k/LIf0f k|lqmof  (Sampling Plan and 

Test Procedure) cBfjlws ub{5 . olb s'g} pTkfbg g]kfndf klxnf] k6s cfoft eO/x]sf] 5 eg], ;f]sf] 

k|df0fkqsf] nflu RETS df pTkfbg kl/ro k/LIff lbg'k5{ . Ps k6s sG;fOgd]G6 (consignment) k|fKt 

ePkl5, RETS n] s]xL j:t'x¿ 5fg]/ clgoldt gd"gf k/LIf0f u5{ / s]Gb|sf] dfu{lgb]{zg adf]lhd 

clgoldt gd"gf k/LIf0f k|df0fkq hf/L ub{5 . 

^=@=@ cfoft, eG;f/ / Eof6 5'6   

RETS af6 PIT k|df0fkq k|fKt u/]kl5, sDkgLx¿n] Eof6 / eG;f/ 5'6sf nflu cfjZos sfuhftx¿ tof/ 

kf/L j}=pm=k|=s]=df cfj]bg k]z ug{'k5{ . eG;f/ 5'6 kfpg j}=pm=k|=s]=n] hf/L u/]sf] kq eG;f/ sfof{nodf 

k]z ug{'k5{ . 

^=# cfj]bg k|lqmof 

of] dfu{lgbl]{zsf %)) ls=jf= ;Dd u|L8–hl8t ;f}o{ k|0ffnLsf] tof/ kfl/Psf] xf] . ;f] Iffdtfsf ;f]nf/ 

k|0ffnLx?nfO{ h8fg ug{, lah'nL pTkfbg ug{ / g]6 ld6l/ªsf] nflu /fli6«o lu|8df h8fg ug{ Ohfhtkq 

cfjZos kb}{g . oBlk, k|0ffnLsf] ;'/Iff / ljZj;gLotf ;'lglZrt ug{sf] nflu k|0ffnL h8fg / 

;~rfngsf] qmddf cfjZos dfu{lgb]{zx¿, lgb]{zgx¿ / lgodx¿ kfngf ug{'k5{ . /fli6«o dfkb08sf] 

k|of]u u/L ;f}o{ k|0ffnLsf] l8hfOg / h8fgsf nflu k|flws/0fsf] juL{s/0f / dfu{lgb]{znfO{ /fd|/L kfngf 

ug{'k5{ . g]6 ld6l/ª ug{ k"/f ug{'kg]{ r/0fx¿ tn k|bfg ul/Psf] 5 .  

^=#=! u|L8 h8fg / g]6 ld6l/ªsf] nflu k"j{ :jLs[lt 

xfn g]kfndf u|L8 h8fg ePsf ;f}o{ k|0ffnLsf nflu k"j{ :jLs[lt cfjZos geP klg k|flws/0f jf :yfgLo 

clwsf/Lx¿n] cfof]hgf ;~rfng ug{'cl3 k|flws/0faf6 u|L8 h8fg / g]6 ld6l/ªsf nflu k"j{ :jLs[lt 

lng'kg]{ Joj:yf u/]sf] 5 . o;n] h8fg k|lqmofnfO{ ;/n agfpg ;S5 / RETS / g]=lj=k|f=åf/f lg/LIf0f / 

:jLs[lt kl5 k|0ffnL lu|8df h8fg x'g] cfZjf;g k|bfg ug{ ;S5 . o; k|sf/sf] Joj:yfn] ubf{ 

ljsf;stf{x¿, ;]jf k|bfosx¿, / cGtTjuTj k|of]ustf{x¿sf] ljZjf; a9fp5 . 

^=#=@ h8fg :jLs[lt 

nufgLstf{ jf ;]jf k|bfosn] dfGotf k|fKt ;]jf k|bfos sDkgLn] k]zu/]sf] nfut k|:tfjnfO{ ;zt{ :jLsf/ 

u/] kZrft k|0ffnL h8fgsf] nflu :jLs[lt tyf s'g} klg 5'6 / cg'bfgx¿sf] nflu of]Uo x'g cfj]bg  

lbg'k5{ . C0f cfjZos ePdf nufgLstf{n] a}+s jf cGo t];|f]–kIf ljQLo ;+:yf;Fu cfj]bgssf] k|s[of 

k|f/De ug{'kb{5 . o;afx]s, nufgLstf{n] ;f}o{ k|0ffnL h8fgsf] nflu g]kfn ljB't k|flws/0f -cfjZos 

ePdf_ :yfgLo zfvfaf6 :jLs[lt k|fKt ug{ cfjZos kb{5 . tyfkL To; k|sf/sf cg'dltx? :yfgLo 

;/sf/, oftfoft ljefu tyf p•og k|flws/0fx¿ afx]s cGo lgsfox?sf] ;d]t cfjZos kb{5g\ .  

^=#=# k|0ffnL lg/LIf0fsf]nflu cfj]bg 

;f}o{ k|0ffnLsf] k/LIf0f / ;~rfng ul/;s]kl5, k|0ffnLnfO{ gjLs/0fLo pmhf{ k/LIf0f :6]zg (RETS) åf/f 

lg/LIf0f / k|dfl0ft ul/g' kb{5 . nufgLstf{n] g]=lj=k|f=;Fu u|L8h8fg / g]6 ld6l/ªsf] nflu cfj]bg lbg 

RETS sf] lgl/If0f k|ltj]bg cfjZos x'G5 . 
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^=#=$ u|L8h8fg / g]6 ld6l/ªsf] nflu cfj]bg 

RETS k|df0fLs/0f k"/f ePkl5, nufgLstf{n] u|L8 OG6/sg]S;g (interconnection) / g]6 ld6l/ªsf] nflu 

cg'/f]w ug{ cfj]bg lbG5g\ . o;sf nflu k|0ffnLn] g]kfn ljB't k|flws/0fsf] lgb]{zg @)&* -cg';"rL !* 

x]g{'xf];\ ._, k|flws/0fsf] ljB't ljt/0f Dofg'cn @)^( / k|flws/0fsf] g]6 ld6l/ª lgb]{lzsfsf] u|L8h8fg 

;+alGw cfjZostfx¿ k"/f ug{'kg]{5 . cfj]bg cg';"rL @ adf]lhd ;a} cfjZos sfuhftx¿ ;fydf 

/fVg'k5{ / :yfgLo g]=lj=k|f=sf] ljt/0f tyf pkef]Qmf ;]jf (Distribution and consumer service) 

sfof{nodf k]z ug{'kg]{5 . g]=lj=k|f=n] cfjZos at{dfg dfu{lgb]{zg / lgodx¿sf] kfngf ;'lglZrt ug{ 

k|fljlws d"NofÍg ug]{5 . olb cfj]bgdf pknAw dfkb08 k"/f u/]sf] cj:yfdf k|flws/0fn] ;fO6dfdf 

cfjZos sfo{x? ul/ /fh:j pTkGg ug{ cg'dlt lbg'sf] ;fy} ld6/ kl/jt{g ;d]t ug]{5 . To; kZrft 

;f}o{ k|0ffnLn] pTkflbt cltl/Qm ljB't k"j{lgwf{l/t b/df lu|8df laqmL ug]{5 . 

^=$ lu|8df h8fg  

^=$=! lgofds cg'dltx¿ 

Gf]kfn ljB't k|flws/0fsf] lgb]{lzsf @)&* plNnlvt cfjZostf afx]s ;f]nf/ k|0ffnL h8fg ug{' cl3 s'g} 

k"j{–cg'dlt cfjZostfx¿ kfngf ug{' kb}{g . oBlk, u|L8h8fg / g]6 ld6l/ªsf nflu, RETS n] :ynut 

cjnf]sg / k|df0fLs/0f ug'{ clgjfo{ 5 . 

olb ;/f]sf/jfnfx¿ ;f] kl/of]hgfaf6 ;Defljt ¿kdf k|efljt x'g] cj:yf ePdf h8fgsf] ;fy eg] cGo 

:jLs[ltx¿ pko'Qm r/0fdf cufl8 a9fpg' kb{5 . pbfx/0fsf nflu, ljdfg:yn glhs} h8fg ePdf g]kfn 

gful/s p•og k|flws/0faf6 cg'dlt / :jLs[lt lng'kg]{5 . ;fy} :yfgLo ;/sf/af6 klg :jLs[lt lng'kg]{ 

x'g;Sb5 . k|0ffnLsf] Ifdtfsf] / jftfj/0fLo lgodx¿sf] cfwf/df kl/of]hgf :yfg, jftfj/0fLo k|efj 

d"NofÍg, e"ld k|of]u, jf ;+/If0f;Fu ;DalGwt yk cg'dltx¿klg cfjZos x'g ;Sb5 . 

^=$=@ nufgLstf{ sf] ;xdlt 

l8hfOg/ / h8fgstf{n] ;fO6df sfo{x¿ ug{ / ltgLx¿sf] tkm{af6 t];|f] kIfx¿;Fu ;Demf}tf ug{ 

nufgLstf{af6 lgDg cg'dltx¿ k|fKt ug{'k5{ .  

▪ ;fO6 e|d0f ug{ ;xdltÙ ljB'tLo Kofgnx¿df kx'Fr k|fKt ug{ / lah'nL vktsf] af/]df yk ;xL 

hfgsf/L k|fKt ug{sf] nflu 8f6f ld6/x¿ h8fg ug{Ù ;DklQ -olb cfjZos ePdf_ / kl/;/df 

pks/0fx¿sf] e08f/0f / k|of]usf] nflu ;'ljwfx¿ k|of]u ug{Ù k|0ffnL h8fgsf] nflu pks/0f / 

pks/0fx¿ k|of]u ug{, ;Defljt vt/fx¿, cfjfh jf c;'ljwfnfO{ ljrf/ ub}{ ltgLx¿n] l;h{gf ug{ 

;S5g\Ù ;f]nf/ k|0ffnLsf] cfp6k'6nfO{  ljBdfg u|L8 k|0ffnLdf h8fg ug]{ k|lqmofdf cj/f]wx¿, s'g} 

klg cfjZos kl/dfh{gx¿sf] nflu, ;+/rgfTds / u}/–;+/rgfTds b'j} / cfjZos ePdf, ;'ljwfx¿  

-h:t} l6eL PG6]gfx¿_ sf] :yfgfGt/0fsf] nflu ;xdlt_ / ;Defljt 5fof+sg j:t'x¿ -h:t} lrDgL / 

¿vx¿_ x6fpg] .  

▪ ;f}o{ k|0ffnL h8fgsf] nflu hUuf ef8fdf lnPsf] v08df hUuf k|of]usf] nflu ;xdlt . 

▪ 5"6÷cg'bfgsf] nflu cfj]bg k]z ug{ / ;DalGwt clwsf/Lx¿af6 cfjZos cg'df]bgx¿ k|fKt ug{, 

;fy} u|L8h8fg / ld6l/ª p2]Zox¿sf] nflu lg/LIf0fsf] Joj:yf ug{, / nufgLstf{sf] tkm{af6 

clwsf/Lx¿;Fu s'g} cGo cfjZos ;~rf/ ug{ ;xdlt .  

^=$=# ld6/ h8fg 

u|L8h8fg ePsf] ;f]nf/ k|0ffnL /fli6«o lu|8df h8fgsf nflu :jLs[t ePkl5, g]=lj=k|f=n] pko'Qm g]6 

ld6l/ª k|0ffnLnfO{ :jLs[t ul/ ld6/ h8fg u5{ . xfn ;f]nf/ k|0ffnLx¿sf] g]6–ld6l/ªsf] nflu g]=lj=k|f=n] 

afO{8fO/\S;gn (bidirectional) Ps–km]h :df6{ ld6/x¿sf ;fy} pko'Qm tLg–km]hsf] 6fOd–ckm–8] (ToD) 
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:df6{ ld6/x¿ pknAw u/fpb} cfPsf] 5 . h8fg ul/Psf] ld6/ g]=lj=k|f=sf] clwgdf -lghL PPA 

cg'a+wx¿ afx]s_ x'G5g lsgeg] /fh:j–;fO8 ld6/x¿nfO{ cGo kIfx¿n] h8fg ug{ kfpb}gg\ .  

^=% k|0ffnLsf] cg'udg  

k|0ffnL h8fg eP kZrft sDkf]g]G6sf] l:ylt / sfo{ ;Dkfbg glhsaf6 lgu/fgL ug{ l;kmfl/; ul/G5 . 

o;n] k|0ffnLsf] plrt sfo{nfO{ ;'lglZrt ug{ / q'l6x¿ kQf nufpg d2t ub{5 . ;fdfGotof, cg;fO6 

lgu/fgLsf] nflu xf8{jfo/ ;+rf/ ljsNkx¿ / 6f9faf6 lgu/fgLsf] nflu Snfp8–cfwfl/t ljsNkx¿ 5g\ . 

nueu x/]s OGe6{/ lgdf{tf;Fu k|0ffnLsf] cfp6k'6 lgu/fgLsf] nflu df]afOn cg'k|of]u k|of]u x'G5 .  

lg:sif{ 

k|0ffnL h8fg eO{ ;~rfngdf 5 . 

olb k|0ffnL :j–:jfldTjdf 5 eg], nufgLstf{n] ;kmfO{ / cg'udgsf] lgoldt sfo{x¿ ug{'kb{5 . 

k|fljlws ;d:of ePsf] cj:yfdf Ps of]Uo k|fljlws af]nfO k|0ffnLsf] ;'rf? ug{'k5{ . 

olb k|0ffnL pmhf{ ;]jf sDkgLsf] :jfldTjdf 5 eg], sDkgLn] ;/;kmfO, cg'udg / dd{t 

nufPtsf lgoldt sfo{x¿ ub{5 . 
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cg';'rL 
c=!   ;f}o{ lu|8–hl8t k|0ffnLsf] l8hfOg ug]{ k|lqmof  

Calculation of demand 

#A1 Yearly electrical usage   

#A2 Daily electrical usage #A1/365  

#A3 Peak Sun Hours of the site [user input], reference value: 4.5 (3.6-6.2)  

#A4 Array derating factor [user input], reference value: 0.76  

 

Measurement of available roof area 

#B1 The total gross area of installation roof   

#B2 Any necessary deduction for roof edge 
offsets and shading objects   

#B3 Area available for solar panel installation #B1 - #B2  

#B4 Flat-on-roof installation   

#B5 Tilt leg installation   

#B6 Net area for installation If option #4; B3x 0.8 and if option #5; B3x 0.52  

#B7    
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Estimation of available system size 

#C1 Select a panel – its physical footprint and 
associated space for installation.   

#C2 Panel wattage   

#C3 Calculate the number of panels needed 
(N) that can be installed. #B6/#C1  

#C4 Estimation of system size (kWP) #C2 x #C3/1000  

 

Selection of inverter – PV array DC output shall not be more than 1.33 times the inverter’s AC output 

#D1 Effective cell temperature 

Tcell.eff = Ta.day+Tr. 
Where: 
Tcell.eff: Average daily effective cell temperature in 
degrees C. 
Ta.day: The daytime ambient temperature in degrees C 
Tr: Effective temperature rise for the specific type of 
installation. 

 

#D2 Temperature rise applications 

Parallel to the roof (<150mm standoff): +35°C 
Rack-type mount (>150mm standoff): +30°C 
Ground mounted / top-of-pole mount, free-standing frame and frame on the roof with tilt angle of 
about + 20 degrees to slope of roof: +25°C. 

#D3 Temperature derating factor  

𝑓𝑡𝑒𝑚𝑝 = 1 + (𝛾 × (𝑇𝑐𝑒𝑙𝑙. 𝑒𝑓𝑓 − 𝑇𝑆𝑇𝐶)) 
ftemp = temperature de-rating factor, dimensionless  
𝛾 = value of power temperature coefficient per degree C. 
(typically 0.005 for crystalline cells) 
TSTC = cell temperature at standard test conditions in 
degrees C. 
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#D4 Maximum open circuit voltage  

𝑉𝑚𝑎𝑥_𝑜𝑐 = 𝑉𝑜𝑐𝑆𝑇𝐶 + [𝛾𝑣 × (𝑇𝑚𝑖𝑛 − 𝑇𝑆𝑇𝐶)]  

Vmax_oc = Open circuit voltage at minimum temperature in 
volts 
Voc_STC = Open circuit voltage at STC in volts 
𝛾𝑣 = Voltage temperature Voc Co-efficient, -V/degrees C 
TSTC = Cell Temperature at STC degrees C 

 

#D5 
Min panel voltage 
 

𝑉𝑚𝑝𝑐𝑒𝑙𝑙 . 𝑒𝑓𝑓 = 𝑉𝑚𝑝𝑆𝑇𝐶 + [𝛾𝑣 × (𝑇𝑐𝑒𝑙𝑙. 𝑒𝑓𝑓 − 𝑇𝑆𝑇𝐶)] 

Where: 
Vmp_cell.eff = Maximum power point voltage at effective cell 
temperature, in volts. 
Vmp-STC = Maximum power point voltage at STC, in volts. 
γv = Voltage temperature (Vmp) coefficient in volts per °C. 
Tcell_eff = cell temperature at specified ambient temperature, 
measured in °C  
TSTC = cell temperature at STC, measured in °C. 

 

#D6 Inverter voltage window #𝐷4 < 𝐼𝑛𝑣𝑒𝑟𝑡𝑒𝑟 𝑖𝑛𝑝𝑢𝑡 𝑣𝑜𝑙𝑡𝑎𝑔𝑒 < #5  

#D7 Minimum number of panels per string 

𝑁𝑚𝑖𝑛_𝑝𝑒𝑟_𝑠𝑡𝑟𝑖𝑛𝑔 =
𝑉𝑖𝑛𝑣_𝑚𝑖𝑛

𝑉𝑚𝑖𝑛_𝑚𝑝𝑝_𝑖𝑛𝑣

 

Where, 
Vinv_min = the minimum inverter input voltage  
Vmin_mpp_inv = the effective minimum MPP voltage of a 
module at the inverter at maximum effective cell 
temperature  
Please allow a 10% safety margin for the quality of solar 
cells. 
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#D8 Max number of panels per string 

𝑁𝑚𝑎𝑥_𝑝𝑒𝑟_𝑠𝑡𝑟𝑖𝑛𝑔 =
𝑉𝑖𝑛𝑣_𝑚𝑎𝑥

𝑉𝑜𝑐_𝑚𝑎𝑥

 

Vinv_max = Max DC voltage input of inverter 
 
The total short circuit current of the array does not exceed 
the max DC input current specification of the inverter. 

 

SELECT THE RIGHT INVERTER. 
 

Estimation of system generation 

#E1 Estimation of energy yield (daily) 𝐸𝑠𝑦𝑠𝑡 = 𝑃𝑎𝑟𝑟𝑎𝑦𝑆𝑇𝐶  ×  𝑇𝑜𝑡𝑎𝑙 𝑑𝑒𝑟𝑎𝑡𝑖𝑛𝑔 × 𝑃𝑆𝐻  
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c=@   lu|8 sg]S;g ;Demf}tf / cfj]bg kqsf] 9fFrf  

 
 

g]kfn ljB't k|flws/0f 

ljt/0f tyf u|fxs ;]jf lgb{]zgfno 

=== === If]qLo sfof{no 

=== === ljt/0f s]Gb| 

 

 

g]kfn ljB't k|flws/0f  

/ 

[;]jf k|bfos ;+3 ÷ ;+:yfsf] gfd]aLr ePsf] 

;Demf}tf  

 

 

sfo{ ljj/0f M  

%)) jf6 jf ;f]eGbf a9L Ifdtfsf kmf]6f]ef]N6]s ;f}o{ k|0ffnL h8fg u/L 

g]=lj=k|f=sf] ljt/0f k|0ffnLdf Net Metering dfkm{t sg]S;g ug{ . 

 

 

 

;Demf}tf g+= === === === 

ldlt M === ;fn === dlxgf === ut] === lbg . 
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g]kfn ljB't k|flws/0f 

ljt/0f tyf u|fxs ;]jf lgb{]zgfno 

=== === If]qLo sfof{no 

=== === ljt/0f s]Gb| 

 

lnlvtd\=== === === lhNnf, === === === dxfgu/kflnsf/gu/kflnsf/uf=lj=;= l:yt === === === ljt/0f 

s]Gb|/zfvf g]kfn ljB't k|flws/0fsf] tkm{jf6 clVtof/ k|fKt === === === === === >L === === === === 

-h;nfO{ o;kl5 o; ;Demf}tfdf k|flws/0f cyf{t k|yd kIf egL ;Daf]wg ul/g]5_, >L sDkgL 

/lhi6|f/sf] sfof{no lqk'/]Zj/ sf7df8f}+df btf{ g+= === === df btf{ ePsf] === === ====== === === 

dxfgu/kflnsf/gu/kflnsf/uf=lj=;= j8f g+= === === l:yt d'Vo sfof{no /x]sf] === ===  tkm{jf6 

clVtof/ k|fKt === === === === === >L === === === ==== -h;nfO{ o;kl5 o; ;Demf}tfdf JolQm ÷;+3 

÷;+:yf  cyf{t l4tLo kIf egL ;+af]wg ul/g]5_ cfu] xfdL b'O{ kIfsf aLr o; >L=== === === 

=== === === === = -;+3 ÷;+:yf_ sf] === === === cj:yLt kmf]6f]ef]N6]s ;f}o{ phf{af6 === ====== === -

jf6_ Ifdtfsf] ;f}o{ phf{ g]kfn ljB't k|flws/0fsf] kmf]6f]ef]N6]s ;f}o{ k|0ffnLaf6 k|fKt x'g] 

pmhf{;DaGwL sfo{ljlw– @)&$ adf]lhd g]kfn ljB't k|flws/0fsf] ljt/0f k|0ffnLdf Net Metering 

dfkm{t sg]S;g ug{ b'j} kIfsf] cfk;L ;xdlt / ;dembf/L cg';f/ of] ;Demf}tfdf x:tfIf/ u/L 

Ps/Ps k|lt lnof}+/lbof}+ . 

;Demf}tfsf zt{x?M 

! kl/efiff / JofVof 

ljifo jf k|;+un] csf]{ cy{ gnfu]df o; ;Demf}tfdf, 

-s_ ækmf]6f]ef]N6]s ;f}o{ k|0ffnLÆ eGgfn] kmf]6f]ef]N6]s k|ljlwaf6 ;"o{sf] k|sfznfO{ ljB't 

zlQmdf ?kfGt/0f ug]{ k|0ffnL ;Demg' k5{ . 

-v_ æu|fxsÆ eGgfn] g]=lj=k|f=sf] ljB't ljlwjt pkef]u ug]{ u|fxs ;Demg' k5{ . 

-u_ æk|flws/0fÆ eGgfn] g]kfn ljB't k|flws/0f ;Demg' k5{ . 

-3_ æljt/0f s]Gb|Æ eGgfn] g]=lj=k|f=, ljt/0f tyf u|fxs ;]jf lgb]{zgfno cGt{ut ;DaGwLt 

If]qdf ljB't ljt/0f sfo{ ug]{ sfof{no ;Demg'k5{ . 

-ª_  "Net Metering"] eGgfn] cg";'rL @ adf]lhd g]kfn ljB't k|flws/0f / u|fxsn] lnP 

lbPsf] ljB'tsf] lalnË ug]{ Joj:yfnfO{ ;Demg'k5{ . 

@ ;Demf}tfsf] cjlw 

o; ;Demf}tf b'j} kIfn] x:tfIf/ u/]sf] ldlt b]lv @ -b'O{_ jif{ ;Dd sfod /xg]5 . 

;Demf}tfsf] cjlw ;dfKt x'g' ! -Ps_ dlxgf cl3 lgj]bg lbO{ b'a} kIfsf] ;xdltdf of] 

;Demf}tf cfjZoStfg';f/ k"gM gljs/0f ug{ ;lsg]5 . 

# u|fxsn] pknAw u/fpg] ;f}o{ phf{sf] u'0f:t/ b]xfo adf]lhd x'g'kg]{5 M 

-!_ lk|mSj]G;L M 50 Hz 

-@_ ef]N6]h :t/ M 230 V/ 400 V/ 11 kV ± 5% 
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-#_ ef]N6]h j]ekmd{ M Sinusoidal 

-$_ y|L km]h ;KnfO{ ePdf km]h ef]N6]h cgAofn]G; -clwstd_ M 1% 

-%_ xfdf]{lgs l8;\6/;g (THD):  3% 

$=   ;f}o{ k|0ffnLsf] Ifdtf M  

  u|fxsn] h8fg ug]{ kmf]6f]ef]N6]s k|0ffnLsf] Go"gtd Ifdtf %)) jf6 x'g' kg]{5 . g]=lj=k|f=sf 

u|fxsx?n] ef]N6]h :t/ cg';f/ g]6 ld6l/Ë k|of]hgsf nflu lgDg adf]lhd hl8t Ifdtfdf 

;f}o{ phf{ k|0ffnL h8fg ug'{kg]{5 . 

 -!_ @#) ef]N6df % ls=jf= ;Dd . 

 -@_ $)) ef]N6df % ls=jf= eGbf dfly $) ls=jf= ;Dd . 

   -#_ !!))) ef]N6df $) ls=jf=  eGbf dfly . 

%=   ;f}o{ k|0ffnL h8fg M  

    ;f}o{ k|0ffnLaf6 k|fKt x'g] phf{sf] cf}ift jflif{s vktsf] ()-gAa]_ k|ltzt eGbf  a9L 

gx'g]u/L u|fxsn] ;f}o{ k|0ffnL  h8fg u/]sf] x'g'kg]{5 . u|fxsn] cfk'msfxfF hl8t ;f}o{ 

k|0ffnLaf6 pTkfbg x'g] ljB'tsf] kfj/ km\ofS6/ )=*% Nofu / )=(% ln8sf aLrdf x'g] 

u/L g]kfn ljB't k|flws/0fsf] ljt/0f k|0ffnLdf hf]8\g] Joj:yf ;'lglZrt u/]sf] x'g'kg]{5 . 

^   Net Metering ;DaGwL Joj:yf M  

-s_ u|fxsn] g]kfn ljB't k|flws/0fsfnfO{ pknAw u/fpg] phf{ (Import) / g]kfn ljB't 

k|flws/0fsfn] u|fxsnfO{ ;KnfO{ ug]{ phf{ (Export) dfkgsf nflu Bi-directional OghL{ ld6/ 

h8fg ug'{kg]{5 . 

-v_ ld6/÷ld6l/ª k|0ffnL ;DaGwL cGo Joj:yf g]=lj=k|f=sf] ljB't ljt/0f ljlgodfjnL, 

@)^( df Joj:yf eP adf]lhd x'g]5 . 

 

&   u|L8 ;KnfO{ gePsf] cj:yf M  

    dd{t;+ef/ nufot cGo s'g} klg sf/0fn] g]kfn ljB't k|flws/0fsf] ljB't ljt/0f k|0fflndf 

ljB't k|jfx gePsf] cj:yfn] ubf{ u|fxssf] ;f}o{ k|0fflnaf6 pTkflbt phf{ g]kfn ljB't 

k|flws/0fnfO{ u|fxsn] ;KnfO{ ug{ g;s]df ;f] jfkt u|fxsn] g]kfn ljB't k|flws/0fnfO{ 

s'g} Ifltk"lt{ bflj ug{ kfpg] 5}g . 

*  ;f}o{ k|0fflnaf6 g]kfn ljB't k|flws/0fnfO{ phf{ lbg g;s]sf] cj:yf M  

    dd{t;+ef/ nufot cGo s'g} klg sf/0fn] g]kfn ljB't k|flws/0fsf] ljB't ljt/0f k|0fflndf 

cf+lzs jf k"0f{ Ifdtfdf u|fxsn] ;f}o{ phf{ ;KnfO{ ug{ g;s]df ;f] jfkt g]kfn ljB't 

k|flws/0fn] u|fxsnfO{ s'g} Ifltk"lt{ bflj ug{ kfpg] 5}g . 

(=   ;'/Iff ;DaGwL Joj:yf M  

    g]kfn ljB't k|flws/0fsf] u|L8 ;KnfO{ gePsf] cj:yfdf u|fxssf] ;f}o{ k|0ffnLaf6 g]kfn 

ljB't k|flws/0fsf] ljt/0f k|0ffnL :jtM cnlUug] (Isolated) Joj:yfsf nflu pko'Qm ;'/Iff 

pks/0f (Protection Device) u|fxs :jo+n] h8fg ug'{kg]{ 5 . 

!)=   cly{Ë -Earthing),kmN6 SnLo/]G; ;do -Fault clearance time) ;DaGwL Joj:yf M  
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    u|fxsn] cfkm\gf] ;f}o{ k|0ffnLdf h8fg x'g] pks/0fx? cy{ kmN6÷cf]e/ s/]G6÷Frequency 

Fluctuation sf sf/0f l6«k x'Fbf ;f]sf] Fault Clearance ;do IEC/IEEE n] tf]s]sf] dfkb08 

adf]lhd x'g'kg]{5 . 

!!= ;f}o{ phf{ ;DaGwL n]vf+sg tyf ;dfof]hg M  

    u|fxsn] g]kfn ljB't k|flws/0fsf] k|0ffnLaf6 k|fKt ug]{ phf{sf] o'lg6 / g]kfn ljB't 

k|flws/0fsf]] k|0ffnLdf ;KnfO{ ug]{ phf{ o'lg6 x/]s dlxgf lx;fj ubf{ u|fxsaf6 s'g} 

dlxgfdf a9L phf{ k|fKt x'g cfPdf ;f]lx dlxgfdf jf To;kl5sf] csf]{ dlxgfdf ;dfof]hg 

ul/g]5 / cfly{s aif{sf] cGTodf u|fxsaf6 a9L phf{ k|fKt ePsf] b]lvPdf ;f] afkt u|fxsn] 

g]kfn ljB't k|flws/0f ;+u s'g} bflj ug{ kfpg] 5}g . 

 t/ o;/L ;dfof]hg ul/g] ;f}o{ k|0ffnLsf] phf{ g]kfn ljB't k|flws/0faf6 u|fxsn] k|fKt 

ug]{ aflif{s phf{sf] () -gAa]_ k|ltzteGbf a9L x'g] 5}g . 

!@   ljB't phf{sf] ljlnË ;DaGwL Joj:yf M  

    Net Metering dfkm{t phf{ k|fKt u/L x'g] ld6/ h8fg ePsf u|fxsx?sf] dfl;s phf{ 

ljlnËsf nflu cg';'rL–@ adf]lhdsf] lan ;DalGwt ljt/0f s]Gb|n] k|of]udf Nofpg]5 . 

l8df08 z'Ns ltg'{kg]{ u|fxs ePdf cg';'rL–@ sf] 9fFrfdf cfjZos kl/dfh{g u/L ljlnË 

ug{ ;lsg]5 .   

!#=   nfu' x'g] sfg"g 

of] ;Demf}tfdf pNn]v ul/Psf s'/fx?sf] xsdf ækmf]6f] ef]N6]s ;f}o{ k|0ffnLaf6 k|fKt x'g] 

phf{;DalGw sfo{ljlw –@)&$Æ adf]lhd nfu' x'g]5 / pNn]v gePsf s'/fx?sf] xsdf 

;Demf}tfsf] JofVof tyf sfof{Gjog k|rlnt g]kfn sfg'g adf]lhd g} x'g]5 .  

!$=   ;Demf}tfdf ;+;f]wg 

    of] ;Demf}tf b'j} kIfsf] lnlvt ;xdlt cg';f/ ækmf]6f] ef]N6]s ;f}o{ k|0ffnLaf6 k|fKt x'g] 

phf{;DalGw sfo{ljlw –@)&$Æ ljkl/t gx'g] u/L dfq ;+zf]wg  ug{ ;lsg]5 . 

!%   ;Demf}tfsf] ;dflKt÷ /2 x'g] cj:yfM 

 g]kfnsf] k|rlnt sfg"g cg';f/ ;Demf}tf /2 ug'{ kg]{ cj:yf cfO k/]df b'j} kIfn] cfkl; 

;xdltdf of] ;Demf}tf h'g ;'s} a]nf /2 ug{ ;Sg]5g\ . 

!^=   ;Demf}tfsf] cljwdf b'j}kIfaLr s'g} ljjfb ePdf cfkl; ;xdltdf ljjfbsf] lg?k0f 

ul/g]5 . 

!&= of] ;+emf}tf sfof{Gjog qmddf kqfrf/ ug'{ k/]df lgDg lgsfodf ug'{ kg]{5 . 

 [g]kfn ljB't k|flws/0fjf6 clwsf/ k|fKt k|ltlglw] 

 [;]jf k|bfos ;+w ÷;+:yfjf6 clwsf/ k|fKt k|ltlglw ] 

of] ;+emf}tf b'a} kIfsf] ;xdtLn] clwsf/ k|fKt JolQmx?af6 tn pNn]v ul/Psf 

;fIfLx?sf] /f]xa/df [g]kfn ljB't k|flws/0fn] tf]s]sf] 7fpF]+ df [;Demf}tf ldlt]], a;L 

x:tfIf/ u/L ;Demf}tf ub{5f}+ . 
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=== === === === === === === ==== === === === === ===   === === === === === === === === === === = 

l4tLo kIfsf] tkm{af6     k|yd kIf jf sfof{nosf] tkm{af6 

 

 ;]jf k|bfos ;+3÷;+:yfsf] clwsf/          g]=lj=k|f=sf] clwsf/ k|fKt JolQmsf] gfd M 

       k|fKt JolQmsf] gfd M === === === === ===            === === === === ===       

 bhf{M === === === === === ===       bhf{M === === === === === 

 b:tvtM=== === === === === === ===      b:tvtM=== === === === === 

 ldltM= === === === ===              ldltM=== === === ===  

 

 ;+3÷;+:yfsf]] 5fk     sfof{nosf] 5fk 

 

 ;fIfL M       ;fIfL M 

 != === === === === === === === ===   ! === === === === === === === === 

 @= === === === === === === === ===   @ === === === === === === === === 

 

Olt ;+jt === === ;fn ==== ==== dlxgf === === ut] /f]h === === === === z'ed\ . 
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cg';'rL–! 

u|L8 sg]S6]8 ;f}o{ kmf]6f]ef]N6]s k|0ffnLsf] Typical wiring diagram 
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Net Metering sf] ljlnË;DalGw tfnLsf 

g]kfn ljB't k|flws/0f 

ljt/0f tyf u|fxs ;]jf lgb]{zgfno 

===================== ljt/0f s]Gb| 

u|fxssf] gfd M             :jLs[t Ifdtf M 

u|fxs ;+Vof M              dlxgf÷;fn M 

 

        
  

 

 

 

gf]6: TOD ld6/ h8fg gePsf u|fxsx?sf] xsdf pk/f]Qm adf]lhds]f cnu cnu ;dosf] nflu ljB't dxz'n b/ nfu" x'g]5}g . 

 

 
 

;do 

g]=lj=k|f= af6 ;KnfO{ ePsf] 

ph{f (X1) KWh 

u|fxsaf6 k|fKt ePsf] ;f}o{ phf{        
(X2) KWh 

ljlnª ug'kg]{ phf{ (X3) 
KWh 

[X3]=[X1]-[X2] KWh 

phf{sf] ljn 

/sd ? 

 (X1≥ X2)  

;dfof]hg x'g 

afFls /x]sf] 

phf{ (X1<X2) 
KWh 

xfnsf] 

c+s [A] 
;fljs

sf] c+s 
[B] 

o'lg6 

[X1=A-B] 
xfnsf] 

c+s [C] 
;fljssf] 

c+s [D] 
o'lg6 [X2=C-D] 

T1 (Peak)          

T2 

(Normal) 
         

T3       
(Off 
Peak) 
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ldlt  

>L  

[ljt/0f tyf u|fxs ;]jf lgb]{zfno],  

[7]ufgf],  

g]kfn ljB't k|flws/0f  

 

 

ljifoM  (kW) [k|of]ustf{ Ogk"6] kW ?km6k k|0ffnLsf] g]6 ld6l/ªsf] cfj]bg ;DaGwdf 

 

cfb/0fLo ;/÷Dof8d,  

xfdL of] hfgsf/L u/fpg rfxfG5f}F ls xfldn] ev{/} [k|of]ustf{ Ogk"6] kW ;f}+o{ ?km6k lu|8–hl8t k|0ffnL 

h8fg u/]sf 5f}+ . xfdL g]=lj=k|f=sf] lgod / lgodfg';f/ g]6 ld6l/ª cfj]bgsf] k|lqmofdf hfg rfxfG5f}+ . 

xfdLn] ;f}o{ phf{ k|0ffnLsf] gljs/0fLo pmhf{ kl/If0f s]G›sf] k|df0fkq, ;f}o{ kftfsf] k|df0fkq, lu|8–hl8t 

OGe6{/, ;fy} pks/0fx¿sf] h8fg Single line diagram / k|fljlws ljj/0fx¿ klg o;} kq;fy ;+nUg 

u/]sf 5f}+ . xfdL tkfO{sf] tkm{af6 k"0f{ ;xof]u rfxG5f}F .   

 

ejbLo 

 

……………………………………….  

-gfd_ 

-kb_ 
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c=#   k"j{÷lj:t[t ;DefJotf cWoog • Template for terms of reference 

Feasibility studies of Solar grid-connected system 

for [Project name] 

at [Address] 

1. Introduction 

1.1 Background 

[Provide a brief overview of the background and context for the solar rooftop project, including 

its purpose and goals.] 

1.2 Purpose of the pre-feasibility study 

The purpose of this pre-feasibility study is to assess the viability of implementing a solar rooftop 

project at [Location/Building]. The study aims to provide key insights into the technical, 

financial, environmental, and regulatory aspects of the project. 

2. Objectives of the study 

The main objectives of the pre-feasibility study are as follows: 

2.1 Assess the technical feasibility of installing solar panels on the rooftops of 

[Location/Building]. 

2.2. Estimate the initial capital investment required for the project. 

2.3. Evaluate the financial viability, including potential revenue streams and return on 

investment. 

2.4. Analyse the environmental impact and sustainability of the project. 

2.5. Identify regulatory and permitting requirements. 

3. Scope of work: 

3.1 Assessment of resources 

▪ To provide essential data for financial analysis, system design, and overall project planning 

▪ Minimize uncertainties, improves project viability, and supports informed decision-making 

throughout the project development process. 

3.2 Site assessment 

▪ Site visits and assessment of the rooftops for solar panel installation. 

▪ Identification of any technical constraints or limitations 

3.3 Technical feasibility 

▪ Solar irradiance assessment 

▪ Assessment of rooftop structural integrity 

▪ Evaluation of solar panel technology options 

▪ Preliminary system design 
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3.4 Financial analysis 

▪ Cost estimation for equipment, installation, and maintenance 

▪ Revenue projections, including feed-in tariffs and energy savings 

▪ Preliminary financial modelling 

3.5 Grid integration study 

▪ Identify potential technical challenges and constraints related to grid connection 

▪ Evaluate the grid's ability to accommodate the variability and intermittency of renewable 

energy generation 

▪ Identify any upgrades or modifications needed to the grid infrastructure 

▪ Evaluate voltage profiles, power flows, and fault analysis 

3.6 Economic and environmental impact assessment 

▪ Understand, evaluate, and address potential environmental effects associated with a project 

▪ Ensure that projects are planned, designed, and executed in a manner that minimizes harm 

to the environment 

▪ Mitigate risk by identifying potential environmental risks early in the project development 

process 

3.7 Risk analysis 

▪ Financial viability: Identify potential financial risks and uncertainties associated with the 

project 

▪ ROI Estimation: Accurate risk analysis to provide a more realistic projection of the return on 

investment (ROI) 

▪ Resource variability: To assess the variability in solar resource availability and its impact on 

energy generation 

▪ Technical risks: Risks such as equipment failures or maintenance issues that can impact 

project performance and profitability 

▪ Regulatory, market, operational and financial risk assessment 

3.8 Feasibility report 

4. Team and expertise 

▪ Project lead: Oversee the entire feasibility study process, coordinating the team, managing 

timelines, and ensuring that the study stays on track and within budget 

▪ Technical experts 

o Solar engineer: Assess the technical aspects of the project, including system design, 

equipment selection, and solar resource assessment 

o Electrical engineer: Assessment of the electrical aspects of the project, including grid 

integration, wiring, and safety considerations 

o Structural engineer: Evaluate the structural integrity of the rooftops and any mounting 

systems for solar panels 

o Environmental specialist: Assess the environmental impact of the project and ensure 

compliance with environmental regulations 
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▪ Financial, legal and regulatory expert 

o For conducting financial modelling and cost-benefit analysis 

o Knowledgeable about local, state, and national regulations related to solar energy 

projects including regulatory requirements 

5. Timeline of activities 

Provide a timeline for the completion of the pre-feasibility study, including key milestones and 

deadlines. 

6. Budget 

Include an estimated budget for conducting the study, including personnel costs, equipment, 

and any other expenses. 

7. Reporting 

Specify the reporting structure and communication channels for progress updates and final 

report submission. 

8. Reporting format 

Title Page 

Title of the Report: "Pre/Detailed feasibility study for solar rooftop project at [Location]" 

Date of submission 

Project name and identifier 

Names and contact information of the project team and stakeholders 

Table of contents: 

(Include page numbers for each section and subsection.) 

Executive summary 

o A concise summary of the key findings and recommendations 

o Highlights the project's viability and key financial metrics 

o Provides a quick overview of the studies and methods 

1. Introduction 

o Background and purpose of the feasibility study 

o Objectives and scope of the study 

o Overview of the solar rooftop project and location 

2. Methodology 

o Explanation of the research methods, data sources, and assumptions used in the study 

o Description of data collection and analysis procedures 

3. Site assessment 

o Assessment of the physical site and rooftop conditions 

o Solar resource assessment, including solar irradiance data and shading analysis 
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o Structural assessment of rooftop support for solar panels 

o Identification of technical constraints or limitations 

4. Technical feasibility 

o Description of the proposed solar energy system, including panel type, inverter, and 

mounting structure 

o Preliminary system design, including sizing and configuration 

o Analysis of system efficiency and expected energy generation 

5. Financial analysis 

o Capital cost estimation, including equipment, installation, and permitting 

o Revenue projections, including feed-in tariffs, net metering, and energy savings 

o Financial model with cash flow projections 

o Sensitivity analysis to assess the impact of variables on financial outcomes 

6. Environmental impact assessment 

o Evaluation of the project's environmental impact, including carbon emissions reduction 

o Compliance with environmental regulations 

o Proposed mitigation measures 

7. Regulatory and permitting requirements 

o Identification of local, state, and national regulations and permitting requirements 

o Status of permit applications and approvals 

o Discussion of grid connection and interconnection requirements 

8. Risk analysis 

o Identification and assessment of project risks (technical, financial, regulatory, etc.) 

o Risk mitigation strategies and contingency plans 

9. Market analysis 

o Assessment of the energy market, including pricing trends and competition 

o Identification of potential off-take agreements 

10. Conclusion and recommendations 

o Summary of key findings and conclusions 

o Recommendations for moving forward with the solar rooftop project, including 

"Go/No-Go" decision 

11. Appendices 

o Additional supporting information, data, and technical details 

o Detailed financial models, charts, and graphs 

o Maps, diagrams, and photos of the site and proposed system 
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12. References 

o List of sources, references, and data used in the report 

13. Glossary 

o Definitions of technical terms and acronyms used in the report
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c=$   k"j{ ;DefJotf cWoog kmf/d • j}=pm=k|=s]=sf] cfj]bgkmf/d -olb cg'bfg 

lnPdf_ 

 

 

g]kfn ;/sf/ 
pmhf{, hn;|f]t tyf l;+rfO dGqfno 

j}slNks pmhf{ k|j4{g s]G› -j}=pm=k|=s]=_ 

u|fdL0f tyf cw{zx/L If]qdf ;f}o{ pmhf{sf] k|j4{g 

 
?km6k ;f}o{ pmhf{ k|0ffnLsf nflu cfj]bg 

Joj;flos tyf cf}Bf]lus ;+:yfsf] gfdM  

7]ufgfM  

pmhf{ ;]jf k|bfos sDkgLsf] gfd -olb ePdf_M 

7]ufgfM 

kl/of]hgfsf] 7]ufgfM cIff+z (Latitude): b]zfGt/ (Longitude): 

k|b]zM lhNnfM gu/kflnsfM  

j8f g+M 6f]nM dfu{sf] gfdM 

;Dks{ JolQmsf] gfdM 

kbM kbM kbM 

pBf]u jf Joj;fosf] lsl;dM  

lzIff / :jf:Yo 

vfB / k]o kbfy{  

c? pBf]u / Joj;flos ;+:yf 

…………… 

sDkgL btf{ g+M 

 
btf{ ldltM 

PAN/VAT gDa/ -lgj]bssf]_M 

ut cf=j sf] sf/f]af/ /sd -g]=?=_ ……………………………………… 

sd{rf/Lsf] hDdf ;+VofM …… k'?if sd{rf/L ;+VofM …………… dlxnf sd{rf/L ;+VofM ………… 

5tsf] k|sf/ -;dtn÷em'sfj_M 

 
5t÷ejgsf] lgdf{0f cjlwM  
  -jif{df_ 

ejgsf] prfO{ -ld6/_M    

5tsf] If]qkmn -ju{ lkm6_M   5fofF gkg]{ 5tsf] If]qkmn -ju{ lkm6_M    
yk 5fofF gkg]{ d}bfgsf] If]qkmn -kl/;/ leq_ olb ePdf -ju{ lkm6_   

s] k|:tfljt ;fO6 tnsf s'g} klg ;+j]bgzLn l/;]K6/sf] 5]pdf jf leq 5 < 5 5}g 

s_ k|fs[lts af;:yfg /÷jf sfg"gL ¿kdf ;+/lIft If]qx¿ -l;d;f/, jg, d'xfg, akm/ hf]g, 

/fli6«o lgs'~h_ < 
  

v_ s] ;fO6 ljdfg:yn glhs} cjl:yt 5 < -olb 5 eg] nueu b'/L -ls=ld_M         
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:jLs[t nf]8 -g]kfn ljB't k|flws/0f_M_____s]=eL=P  

6«fG;kmd{/ IfdtfM_____s]=eL=P  

6«fG;kmd{/sf] ;+VofM_____ 

cf};t dfl;s ljB'tsf] lan -g]=?=_M _____ 

olb nfu" ePdfM  

l8h]n h]g]/]6/ ;]6 rnfpgsf] nflu l8h]n OGwg vkt -ln6/ k|lt jif{_M ……………………. 
l8h]n h]g]/]6/ ;]6åf/f pmhf{ vkt -ls=jf 306f k|lt jif{_, olb pknAw ePdfM …………………… 

cg'dflgt ?k6km ;f}o{ pmhf{ Ifdtf -ls=jf=lks_M_____ -olb ePdf_ 

k|:tfljt ;f}o{ ?k6km kl/of]hgfsf nflu cfly{s ;|f]t s_ cfj]bssf] nufgL (equity Ü)  v_ a}+s C0f -Ü_ 

:j3f]if0ff M  

d}n]÷xfdLn] ?k6km ;f}o{ pmhf{ k|0ffnLsf] dfu lgj]bgsf] ;"rgfnfO{ Wofgk"j{s cWoog u/]sf 5f}+ / o;df ePsf 

zt{x¿df ;xdt 5f}F . d÷xfdL oxfF el/Psf hfgsf/L ;xL ePsf] k|dfl0ft ub{5f}F . olb unt ePsf] kfOPdf of] 

cfj]bg cdfGo x'g ;S5 . 

cflwsfl/s x:tfIf/ M  

gfd M  

kb M  

df]afOn g+ M  

ldlt M 

 

 

k]z ug{'kg]{ sfuhftx¿sf] ;"rLM 

▪ cfj]bs kmf/d / k'/f el/Psf] dfu kmf/d 

▪ ?km6k ;f}o{ pmhf{ k|0ffnL k|:tfj ul/Psf] ejg / 5t If]qsf tl:a/x¿ 

▪ ut cf=j=sf] ljB't dx;'nsf] k|ltlnlk 

▪ cWofjlws ul/Psf] sDkgL÷;+:yfsf] btf{ k|df0fkqsf] k|ltlnlk 

▪ ?km6k ;f}o{ pmhf{ k|0ffnL h8fgsf] k|lta4tf hgfOPsf] af]8{ a}7ssf] dfOGo'6sf] k|ltlnlk 

▪ PAN/VAT k|df0fkqsf] k|ltlnlk 

▪ cf=j=@)&*÷&( sf] s/ r'Qmf k|df0fkqsf] k|ltlnlk 

▪ hUuf / ejg :jfldTj sfuhftsf] k|ltlnlk -nfnk'hf{_, ;DklQ wgL / pmhf{ ;]jf k|bfos÷cf}Bf]lus / 

Joj;flos ;+:yf aLrsf] 5t k|of]u ug{ kfpg] ;Demf}tf 

▪ cf=j= @)&*÷&( sf] n]vf k/LIf0f k|ltj]bg / sDkgL k|f]kmfOn 

cfj]bssf nflu hfgsf/LM 

▪ !)) ls=jf= lks b]lv ! d]=jf lks ;Ddsf] ;f}o{ pmhf{sf] Ifdtfsf] nflu nfu' x'g]5 .  

▪ ;fO6df /fli6«o lu|8sf] kx'Fr x'g'k5{ . 

▪ g]6 ld6l/ªsf] xsdf ;+:yf;Fu jflif{s ;f}o{ pmhf{sf] Go"gtd %!Ü :jpkef]u x'g'k5{ .  
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▪ lj:t[t ;DefJotf cWoog cfj]bs åf/f ul/g]5 / j}=pm=k|=s] åf/f cg'df]bg ul/g]5 .  

▪ cfj]bs;Fu kl/of]hgf ;DalGw jftfj/0fLo / ;fdflhs sfo{x¿ k"/f ug{sf nflu Ifdtf / k|lta4tf      

x'g'k5{ . 

▪ ljjflbt ;DklQdf pk–kl/of]hgfx? of]Uo x'g] 5}gg\, :jfldTj / kx'Fr clwsf/ :ki6 ?kdf kl/eflift    

x'g'k5{ .   

▪ jftfj/0fLo / ;fdflhs Joj:yfkg k|m]djs{ / kl/of]hgfsf] ;/f]sf/jfnf ;+nUgtf k|m]djs{sf] cg'kfng 

ug{'kg]{5 . 
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c=%   k"j{ ;DefJotf cWoog • 9fFrf   

Grid-connected solar system site survey format for rooftop project 

Information to be collected Value/data 

General information  

Date of survey  

Name of institutions  

Address  

City  

Latitude/Longitude of site ………….°N, ………….°E 

Surveyed by:  

Checked by:  
 

Describe the customer’s aspirations/expectations for installing a solar grid-connected system: 

 

 

 

 

 

Information to be collected Value/data 

No. of roofs  

Roof type – RCC, GI sheet, etc.  

What are the items installed on the roof that 
could obstruct solar module installation?  

Usable area for installation of solar modules 
(sq.m)  

Age of the roof (years since construction)  

Accessibility to the roof  

Load bearing capacity  

Building(s) orientation  

Roof(s) type - pitched/slant roof 
……………………….. 
……………………….. 
……………………….. 

Roof(s) orientation 
……………………….. 
……………………….. 
……………………….. 

Roof(s) tilt angle 
……………………….. 
……………………….. 
……………………….. 
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Roof(s) material 
……………………….. 
……………………….. 
……………………….. 

Roof(s) age 
……………………….. 
……………………….. 
……………………….. 

Roof structure - material, load-bearing capacity 
……………………….. 
……………………….. 
……………………….. 

Accessibility and convenience to work on the 
roof  

Assess potential sources for near and far 
shadow  

Shadow from trees and vegetation  

Shadow from other buildings  

Shadow from the natural landscape in hilly 
areas  

Maximum wind velocity  

Environment: dust, pollution  

How is the building separated from the roof?  

Activities under the roof 
……………………….. 
……………………….. 
……………………….. 

Are there any flammable materials inside?  

Space available for the installation of inverter  

Load details – List of appliances and working 
hours  

Peak load, day and time  

Average monthly expenditure on electricity bills  

Details of standby power supply system, if any  

Average monthly expenditure of standby power 
supply system, if any  

Location of balance of systems equipment  

Health, safety and environmental risks  
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Photo of the roof from the site 
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Roof measurement with tentative dimension in mm 
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c=^   k"j{ ;DefJotf cWoog due-diligence checklist  

 

 

 

 

  

k"j{ ;DefJotf cWoog due-diligence checklist   
s[kof k|To]s k|Zgsf] nflu ) / $ sf]  aLrdf c+s lbg'xf];\ .  

xf], of] kIf k"0f{ ¿kdf ;Gt'i6 5 . $ 

xf], of] kIf k|fo ;Gt'i6 5 . # 

xf], t/ s]xL dxTjk"0f{ hfgsf/L cem} 5'l6/x]sf] 5 . @ 

xf] t/ w]/} dxTjk"0f{ hfgsf/L cem} 5'l6/x]sf] 5 . ! 

xf]Og, of] kIf k"/f ePsf] 5}g . ) 

  
  k|fKtfª\s 

s] tkfO{;Fu kl/of]hgfsf] d"Nofª\sg ug{ cfjZos ;a} tYofª\s 5 <  

s] dfu÷k"j{ ;DefJotf cWoog kmf/d l7s;Fu el/Psf] 5 <  

s] tYofª\s >f]tx¿ e/kbf]{ / /fd|f] u'0f:t/sf] tYofª\s ;ª\sng ul/Psf] 5 <  

s] kl/of]hgf :yndf hfgsf/L kof{Kt ¿kdf k|bfg ul/Psf] 5 <  

s] 5tsf] hfgsf/L kof{Kt ¿kdf k|bfg ul/Psf] 5 <  

s] ;+j]bgzLn k|fksx¿ leq kl/of]hgf :ynsf] hfgsf/L k|bfg ul/Psf] 5 <  

s] ljB'lto k|0ffnLsf] hfgsf/L -h:t}, 6«fG;kmd{/ ;fOh, :jLs[t nf]8 cflb_ kof{Kt ¿kdf k|bfg 

ul/Psf] 5 < 
 

s] cg'dflgt ;f}o{ pmhf{ k|0fflnsf] Ifdtf k|bfg ul/Psf] 5 <  

s] ljlQo >f]tsf] hfgsf/L kof{Kt ¿kdf k|bfg ul/Psf] 5 <  

s] dfu kmf/ddf pNn]v ul/Psf ;a} ;xfos sfuhftx? pknAw u/fOPsf 5g\ <  

s'n k|fKtfª\s  
l;kmfl/;x? k|fKtfª\s 

k"j{ ;DefJotf cWoog kl/of]hgf cuf8L a9fpg lglZrt lgisif{;Fu ;+tf]ifhgs 5 .   #@–$) 

s[kof yk tYofª\s / hfgsf/L ;ª\sng ug{'xf];\ . @)–#! 

k"j{ ;DefJotf cWoog ;Gtf];hgs 5}g . To;}n], of] :jLs[t x'Fb}g .   )–!( 
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c=&   k"j{ ;DefJotf cWoog • k|ltj]bg 9fFrf  

 

 

 

 

 
Pre-feasibility study of  

[Site name]  

Solar grid-connected system 
 

Project title: [Title] 

Project code: [Code] 

 

Date: [Date]  

 

 

 

 

 

 

 

 

 

Prepared by Submitted to 

[Company name] 

[Company address] 

[Organization name] 

[Organization address] 
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List of separate attachments submitted along with this report: 

i) NEA electricity bills for the last 3 years 

ii) Load list 

iii) Software simulation report 

Glossary 
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EXECUTIVE SUMMARY 

Describe briefly in half page the design and outcomes of the pre-feasibility study. The 

Executive Summary should include the key information of the study. 

Paragraph #1 

i.  Site location 

ii.  Information about the project site, owner’s discretion  

iii.  Information on how the data for the pre-feasibility was obtained  

Paragraph #2 

i. Current sources of electricity used  

ii. Estimated load and energy demand scenario (short-term and long-term) 

Paragraph #3 

i. Land/roof space availability for the solar array, powerhouse and power evacuation 

approach  

ii. System description (solar array capacity, inverter ratings, system architecture) 

iii. Estimated annual energy production and savings 

Paragraph #4 

i. Total system cost 

ii. Cost of electromechanical system, powerhouse and power evacuation 

iii. Indicative financial and economic analysis like NPV, IRR and payback period 

Paragraph #5 

i. Conclusion 

SITE DETAILS 

Location 

Describe the location of the site and provide information about, 

i. Site address (Rural municipality/municipality, district and province) 

ii. Site coordinates 

iii. Registered business and nature of business 

Site access 

Describe the accessibility of the site. Provide information about, 

i. Access route description (vehicle access, type of road/path e.g., earthen, gravel, black 

topped (mention accessibility month-wise, etc.) 

ii. Name and distance from the nearest city and airport 

Ownership and source of fund 

Describe the ownership modality and funding mechanism or the business model. Provide 

information about, 
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i. Owner/Co-owner and model (CAPEX, OPEX/ESCO) 

ii. Indication of funding mechanism and involved parties’ contribution (if known) 

Security 

Describe briefly the security aspects of the site area from the perspective of the solar grid-

connected system that is to be built. Provide information about, 

i. Security of solar array location (remote observation is acceptable) 

ii. Security of powerhouse location (remote observation is acceptable) 

Telecommunications and internet access 

Describe coverage of mobile network and internet access.  

Climate 

Describe the climate of the region based on data trends obtained from reliable sources (such 

as, nearest weather stations, Meteonorm software, etc.). Provide information about, 

i. Graph on annual temperature trends 

ii. Graph on annual precipitation trends 

iii. Any information provided by the client regarding extremities in climate and weather- 

conditions like flooding, landslide, lightning, etc. 

Current sources of electricity  

Describe the current sources of electricity used by the facility. Provide information about, 

i. Type and technology of the electricity sources, their capacity  

ii. The energy mix scenario when new source is added  

SITE ASSESSMENT 

Solar array location  

i. Estimated land/roof area, ownership details, GPS coordinates, topography, orientation 

and azimuth, near and far shading (if known), slope and land/roof type, etc.  

ii. Should have a general assessment of usability with respect to natural calamities such as 

floods, landslides, lightning, etc.  

Photo suggestions 

i. Any photo of the roof or ground where the solar array can possibly be located 

Powerhouse location  

i. Estimated area available/allocated area, ownership, GPS coordinates, topography, 

orientation, current use of the designated area, slope and soil type, etc. 

ii.  Should have a general assessment of usability with respect to natural calamities such 

as floods, landslides, etc.  
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iii. Distance between the power generation and the evacuation transmission line which 

may be 400V, 11KV, or the substation for larger projects 

Photo suggestions 

i. Any photo of the powerhouse where the power conditioning units can possibly be 

installed 

LOAD AND ENERGY DEMAND ANALYSIS 

Daily load and energy demand analysis 

Describe the analysis done for estimated daily load demand analysis. 

TECHNICAL DETAILS OF SOLAR GRID-CONNECTED 
SYSTEM 

Design summary 

Describe and summarize the selection, sizing, ratings, system architecture, estimations and 

assumptions, and calculations used to come up with the perceived design in a short paragraph 

as well as in tabular form.  

System architecture 

Present a block diagram and explain the significance of the system architecture chosen for the 

project. Explain its advantages with respect to the design and the project parameters. 

Energy generation 

Present the energy generation scenario using manual calculations, forecast energy generation 

based on the report produced by using software such as PVsyst, homer, etc. and an online 

database of irradiance for the specific site location. Use graphical representation to present sun 

path diagrams, GHI, losses, monthly energy generation profiles, etc.  

Shading analysis 

Near and far shading 

i. Clearly mentioning the criteria, formula, tools etc. used in determining the shading 

analysis 

ii. Shading analysis for the proposed array over the period of 12 months with December 

22nd data in focus, simulations (if needed) 

Solar PV array 

i. Module specifications used for calculations, drawings, and analysis 

ii. The sizing, design, distribution, and positioning of solar PV array within the facility 

along with coverage area 
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Module mounting structure 

i. The type of material proposed, its strength, advantage, selection procedure and other 

technical parameters and specifications must be clearly mentioned 

On-grid inverter(s) 

i. Must include the selection criteria, design basis, and calculations including losses 

related to the inverter sizing and selection 

ii. Must include specifications relevant to design and selection  

iii. Must choose inverter citing compatibility to the other selected components 

iv. Must represent the distribution of modules with respect to array size(kW), string sizing 

calculations, etc.  

v. Describe a proprietary or third-party online monitoring system compatible with the 

system 

Power evacuation plan 

i. Must include a description of the power evacuation plan from the facility 

SAFETY CONSIDERATIONS 

i. Any measures that must be taken for the safety of the system including PV array, 

powerhouse, power evacuation units etc. must be clearly mentioned 

BILL OF QUANTITY AND COST 

Electromechanical system 

i. BoQ for the proposed system with the breakdown of major components must be done. 

Other items of the balance of systems can be lumped together  

ii. BoQ for services and goods must be separated 

iii. Vatable and non-vatable items must be distinguished 

iv. Currency used must be in NPR with commas as a separator 

FINANCIAL ANALYSIS 

Source of funds 

i. Indicative sources of funds may vary in %, cash or kind from different sources. All the 

sources of funds must be clearly mentioned and stated in tabular form accompanied by 

a narrative. 

Financial indicators  

i. Financial indicators such as IRR, Payback period, LCOE, Cashflow diagram, ADSCR, 

lifecycle costing, etc. must be calculated and presented 

ii. If the financial indicators don’t produce the desired results, possible business cases and 

solutions must be devised and presented 
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iii. For clarity and better understanding, graphs, charts and flow diagrams must be used 

along with tables and figures to showcase financial indicators 

iv. In the case of the ESCO model, the PPA rate within the parties must be taken as a 

reference for calculation. However, PPA for net metering issued as per the directives for 

net metering by NEA must be considered depending upon the modalities of operation 

agreed upon 

CONCLUSION 

Provide a summary of the system architecture, per unit cost reduction potential, project cost 

and outcomes of the economic analysis to showcase the profitability to the users of the system. 

ANNEX  

Software simulation report 

Load list 

Site photos (if available) 
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c=*   lj:t[t ;DefJotf cWoog • 9fFrf 

Solar grid-connected site survey form 

Version 3, 14 February 2023 

Note to surveyor: Please take as many photographs as possible, GPS location tagging and videos of the 

project location specific to the sections in the form below (for example, solar array location, 

powerhouse, power evacuation location etc.) 

 

          = take photos                = record the GPS point(s)  = use measuring tape 

Tools required during the survey Checklist 

GPS device ☐ 

Measuring tape (>50 meters)  ☐ 

Power analyser ☐ 

Mobile phones with camera, calculator, angle meter ☐ 

Pen and notebook ☐ 

A3 printout of google map/field papers with positions of the facility, etc., (for 
easy layout of site details) ☐ 

Civil and architecture drawings of the facility ☐ 

Suitable mobile application to find and record sun path diagrams for 12 
months ☐ 

 

Documents to be collected from the site Checklist 

NEA electricity bills for the last 3 years ☐ 

Diesel generator set log sheet for at least 1 year (3 years preferred) ☐ 

Distributor side statutory requirements, limitation, capacity ☐ 

Single line diagram/Electrical as-built diagram of the whole facility ☐ 

Site load list (list of all the electrical equipment with ratings) ☐ 

[Insert] ☐ 
 

The following section gathers data about the selected site and related information which will be helpful 

in planning and designing the system and operational modality. 

Location information 

Name of the 
Organisation/Customer  

Key contact person Name: Contact no.:  Email:  

Tole name  Ward no.:  

Village/Town 
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Rural 
municipality/Municipality/Me
tro-Sub metro 

 
 

District  

Province  

Nature of business  

Facility expansion plans 
Yes ☐ No ☐ 

If yes, mention details:  
 

Which mobile network works 
best? 

 
☐ NTC          ☐ Ncell          ☐ Others: 
___________________________ 
 

Geographical coordinates of 
the site Latitude  Longitude  Elevation   

Temperature range Minimum (0C)  Maximum (0C)   

Preferred model 
 ☐ CAPEX ☐ OPEX/ESCO 

☐ Others (mention):  
 

General information 

Study team 

SN Name Designation Phone no. Signature 

1.     

2.     

3.     

 

Source of project funds 
(estimated) Contribution (NPR) 

Remarks 
(if % share is applicable, 

indicate here) 

Subsidy (mention the donor 
agency) e.g., AEPC 

 
 

 

Contribution from the 
beneficiary 

 
 

 

Ownership 
(Information from the Commercial/Industrial facility) 

Probable ownership of the 
system (tick all that apply) ☐ Self-owned      ☐  Installer      ☐ Third party(mention):        

Probable management of the 
system (tick all that apply) ☐ Self-managed      ☐  Installer      ☐ Third party(mention):        
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PG/LG contribution 
 
 

 

Third-party contribution 
 
 

 

For OPEX/ESCO, contribution 
from developer  

Financial institutions-FIs 
(loan/equity) 

 
 

 

In the case of loans from financial institutions (FI) 

Name of FI Interest rate per annum Term period (years) 

 
 
 

 

 
 
 

 

Loan/credit experience 

Does the organization have 
prior loan/credit experience? 
For purchase of diesel 
generator, online UPS, solar PV 
system, etc.  

☐ Yes          ☐ No  

If yes, for what purposes was 
the loan taken? 

1. ______________________________________________________ 

2. ______________________________________________________ 

3. ______________________________________________________ 

4. ______________________________________________________ 
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Site accessibility 

Name of the 
road up to the 
facility 

 

Is the road 
motorable 
(From the road-
head to the 
project site)? 

☐ Yes          ☐ No  
 
If yes, road type: ☐ Asphalt coated          ☐ Gravel          ☐ Earthen 
 

If no, mention the means of access (E.g., Walking, two-wheeler only etc.): 

If access to the 
site is NOT 
motorable 

Name of the nearest motorable road from the site: 
_______________________________________________ 
Type of vehicle access: ☐ 22ft truck          ☐ Tractor          ☐ Pickup trucks          
☐ Hand-held tractors 
 
Distance from the site to the nearest accessible road: ___________ Km 
 
Time taken to reach the nearest motorable road (From the site): ___________ 
hours 
 
Road type: ☐ Asphalt coated          ☐ Gravel          ☐ Earthen 
 

Indicate the 
months when 
the site is 
accessible/not 
accessible 

January 
Accessible       ☐ 
Not accessible ☐ 

July 
Accessible       ☐ 
Not accessible ☐ 

February 
Accessible       ☐ 
Not accessible ☐ 

August 
Accessible       ☐ 
Not accessible ☐ 

March 
Accessible       ☐ 
Not accessible ☐ 

September 
Accessible       ☐ 
Not accessible ☐ 

April 
Accessible       ☐ 
Not accessible ☐ 

October 
Accessible       ☐ 
Not accessible ☐ 

May 
Accessible       ☐ 
Not accessible ☐ 

November 
Accessible       ☐ 
Not accessible ☐ 

June 
Accessible       ☐ 
Not accessible ☐ 

December 
Accessible        ☐ 
Not accessible ☐ 

What is the 
nearest airport? 

Name of the airport: _______________________________ 
Walking distance from the airport to the site: ___________Km 
Estimated time for porter to reach the site: ___________ hrs. 
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Describe 
directions to the 
facility (for 
example, 
landmarks, key 
directions) 

(The purpose of the collection of this data is to guide anyone who wants to 
reach the site by enquiring with the dwellers) 
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The following section gathers information on the electricity demand of the facility, existing energy 

sources scenario etc., vital information for designing the type and size of the system.  

Electricity demand, plant operation and current energy source information 

Current source of electricity 
(Please use extra sheets, if required) 

SN Type of energy source 

1. 
Primary source 
(E.g., national 
grid) 

 

Transformer 
(kVA)  ☐ 1- phase ☐ 3-phase 

Load 
(Ampere)    

2. 

Secondary 
source (E.g., 
diesel 
generator) 

 

Capacity 
(kVA)  ☐ 1-phase ☐ 3-phase 

3. 

Non-utility 
generation (If 
any- e.g., 
biomass 
gasifier) 

 

Capacity 
(kVA)  ☐ 1-phase ☐ 3-phase 

If solar PV 
system 

System size 
(kWP) 

 PV inverter 
size(kW/Phase)  

Battery size 
(kWh)  Battery inverter size 

(kW/Phase)  

4. 
Other sources 
(E.g., UPS 
battery backup) 

 

Capacity 
(kVA/kWh)  ☐ 1-phase ☐ 3-phase 

5. Does a power 
cut exist? ☐ No ☐ Yes 

If yes, mention the schedule:  
 
 

Average outage time (Hrs.):  

6. 

Diesel 
generator (DG) 

Capacity 
(kVA) 

Fuel 
consumption/hour 

Usage (hours) 

Per day Per week Per month 

DG 1      

DG 2      

DG 3      

7. Changeover 
type 

Automatic ☐                                                                                                 
Manual      ☐ 
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Operation hours/days 
Is the plant 
operational for 365 
days? 

☐ Yes ☐ No (provide details):  

Days 

Sunday ☐ 24 hours ☐ 12 hours 
☐ Others (mention): 
___________________ 

Monday ☐ 24 hours ☐ 12 hours 
☐ Others (mention): 
___________________ 

Tuesday ☐ 24 hours ☐ 12 hours 
☐ Others (mention): 
___________________ 

Wednesday ☐ 24 hours ☐ 12 hours 
☐ Others (mention): 
___________________ 

Thursday ☐ 24 hours ☐ 12 hours 
☐ Others (mention): 
___________________ 

Friday ☐ 24 hours ☐ 12 hours 
☐ Others (mention): 
___________________ 

Saturday ☐ 24 hours ☐ 12 hours 
☐ Others (mention): 
___________________ 

 

The following section gathers information to access solar PV potential and assessment of location used 

for designing and installation of solar mini grid at the given location. 

Assessment for solar grid-connected design 

Solar photovoltaic energy assessment 

Winter (shortest day) Summer (longest day) 

Sunrise 
(above horizon) 

Sunset 
(above horizon) 

Sunrise 
(above horizon) 

Sunset 
(above horizon) 

    

Are there any obstacles on the 
horizon during sunshine hours 
throughout the year or on 
seasons? (use PV application for 
sun path diagrams) 

Yes ☐ No ☐ 

If no, describe the time and 
hours of shading:  
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Solar array and powerhouse location 

Identify the location for solar panel considering the following criteria: 
▪ South-facing roof/land with maximum sunlight 
▪ Free from tall trees, buildings, and obstacles (no shading) 
▪ Safe from exposure to chemicals, and industrial waste, not falling on the right of way  
▪ Permanent structures with the capacity to lodge distributed static loads  
▪ Near the powerhouse 
▪ The powerhouse must be chosen in such a way that it lies close to the solar PV array 

location (Advocate the beneficiary on the benefits and risks of having a powerhouse at a 
farther end) 

▪ Structure analysis of the roof designated for installation of solar PV modules (Visual 
inspection as well as analysis report) 

SN Parameters Value Remarks 

Solar PV array location 

For ground mount type installation 

1. Is the feasible land area 
available? Yes ☐ No ☐  

2. Type of land Own ☐ lease ☐  

3. Total land area available 
(m2)   

4. 

Land facing direction (if 
applicable) E ☐ W ☐ N ☐ S ☐ 

Azimuth angle ____________0  

5. 

In the case of lease, land 
lease agreement tenure? Yes ☐ No ☐  

If yes, agreement timeline 
(in years) _________________ years  

Land lease amount/year ______________ NPR/year  

6. 
 

Exact PV array location 
Pictures  

Taken ☐ Not taken ☐  

7. GPS coordinates of the 
exact array location _________ N _________ E  

8. Free from shading from all 
directions Yes ☐ No ☐  

9. Type of land available 

Flat ☐  
Inclined land ☐ 
Damp area ☐ 
Rocky area ☐ 
Others (Mention):  

10. 

Is any noticeable wind 
blowing observed? 
Describe, if any mishaps 
occurred due to extreme 
wind in the past. 

Yes ☐ No ☐ Mention (if any):  
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For roof mount type installation (use extra sheets if required) 

 Roof 1 Roof 2 Roof 3 Roof 4 

Height of the roof from the 
ground (meters)     

Ownership of the roof (self/rental)     

In case of lease, lease agreement 
tenure (years)     

Land lease amount/ Year 
(NPR/year)     

Age of the roof and relevant 
structure (years)     

~Slope (degrees)     

Accessibility to the roof Yes ☐ No ☐ Yes ☐ No ☐ Yes ☐ No ☐ Yes ☐ No ☐ 

Free from shading from all 
directions Yes ☐ No ☐ Yes ☐ No ☐ Yes ☐ No ☐ Yes ☐ No ☐ 

Planned future expansion of the 
roof  Yes ☐ No ☐ Yes ☐ No ☐ Yes ☐ No ☐ Yes ☐ No ☐ 

Is this roof considered for 
installation purposes? Yes ☐ No ☐ Yes ☐ No ☐ Yes ☐ No ☐ Yes ☐ No ☐ 

Will roof penetration be allowed 
(with proper sealants for water 
proofing)? 

Yes ☐ No ☐ Yes ☐ No ☐ Yes ☐ No ☐ Yes ☐ No ☐ 

In case of more than 1 roof 

Roof 1 Type: Orientation: Total Area (m2):  *Use an extra sheet to draw 
the perimeter and shape 

Roof 2 Type: Orientation: Total Area (m2):  *Use an extra sheet to draw 
the perimeter and shape 

Roof 3 Type: Orientation: Total Area (m2):  *Use an extra sheet to draw 
the perimeter and shape 

Roof 4 Type: Orientation: Total Area (m2):  *Use an extra sheet to draw 
the perimeter and shape 

Roof 5 Type: Orientation: Total Area (m2):  *Use an extra sheet to draw 
the perimeter and shape 

Roof 6 Type: Orientation: Total Area (m2):  *Use extra sheet to draw the 
perimeter and shape 

Roof 7 Type: Orientation: Total Area (m2):  *Use extra sheet to draw the 
perimeter and shape 
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Powerhouse location 

1. Should the powerhouse be 
constructed? 

Yes ☐ (Space for construction will be availed) 
No ☐ 

2. 
Distance of powerhouse 
from the solar array 
location 

_______________Meters 

3. Total area allocated for 
powerhouse ___________________ m2 

4. Allocated powerhouse 
area  Open ground ☐ 

Inside the facility ☐ 

Allocated area (e.g., 
basement/warehouse): 

5. 

In the case of a lease, land 
lease agreement done? 

Yes ☐ 
No ☐ 

If yes, for how many years? 
(mention) _____________ years 

Land lease amount/year ______________ NPR/year 

6. Exact powerhouse location 
Pictures  

Taken ☐ Not taken ☐  

7. 
GPS coordinates of the 
proposed powerhouse 
location 

_________ N _________ E  

8. Cable route plan (from PV 
array to PH) 

Underground via         
a. Existing cable trench ☐ 
b. New cable trench ☐ 

Overhead via existing poles 
☐  

Using new cable trays in the 
buildings ☐ 

Overhead using existing cable trays on the exterior part of the 
building ☐ 

Overhead using existing cable trays on the interior part of the 
building ☐ 

Both underground and overhead OR others (explain):  
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Power evacuation plan and others 

SN Items  

1. Existing transformer size ____________kVA I/P voltage(kV): 
O/P 
voltage(kV):  

2. Metering Type of meter used:  Rating: 

3. Existing earthing 
Nos. of 
earthing pits:  

Termination point 1: Value: ___ohm 

Termination point 2: Value: ___ohm 

Termination point 3: Value: ___ohm 

Termination point 4: Value: ___ohm 

Termination point 5 Value: ___ohm 

Termination point 6: Value: ___ohm 

Termination point 7: Value: ___ohm 

4. Lightning arrestors Nos. of lightning Arrestors:  Type: 

5. 
Existing AC distribution 
boards 

Distance from the 
powerhouse(m):               

Rated voltage(V):  

Capacity:          kVA Type of circuit breaker used: 

Presence of SPDs Yes ☐ No ☐ 

The presence of an extra slot 
for connection 

Yes ☐ No ☐ 
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Sketch the overall project layout including solar array location, powerhouse, power evacuation points, existing relevant civil and electrical 

infrastructures, etc.  

 

 

North 

For example 
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Sketch the roof layout plan, size, perimeter, and shape.

North 

For example 
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The following section gathers information about loads and energy demand and consumption 

scenarios within the facility which will be used for designing the system. 

Use of power analysers 
(Use a 3-phase power analyser to record the following, download the data from the logger in the format obtained from the 

logger to process for further use) 

72-hour load profile(weekdays), 48 hours 
(weekends or scheduled office/factory closure)  Done ☐ Not done ☐ 

72-hour power and energy profiles-real, 
apparent and reactive power consumption, 
power factor etc. (weekdays), 48 hours 
(weekends or scheduled office/factory closure) 

Done ☐ Not done ☐ 

Major load list 
(Use extra sheets, if required) 

SN Loads Quantity 
(A) 

Estimated 
power 

demand 
(kW) (B) 

Total 
power 

(C=A x B) 

Usage hours 
(Over a 24-hour period) 

1. E.g., Motor (3-phase) 2 20 40 9 AM-1 PM 

2.      

3.      

4.      

5.      

6.      

7.      

8.      

9.      

10.      

11.      

12.      

Total power demand (kW)   

 

Labour cost 

SN Type of labour 
Available at site 

(Yes/No) 
Rate 

(NPR/day) Remarks 

1.  Unskilled    

2.  Skilled (Mason)    

3. Solar technician/Electrician    

4. Electrical engineer    

5.  Porter    

 



cg';'rL 

92 | u|L8–hl8t ;f}o{ lkeL k|0ffnLsf] nflu lgb]{lzsf 
 

Checklist 

SN Description Remarks 

1. 
Pictures of the area allocated for solar PV 
installation (all the designated roof/total 
land area) 

Taken☐ Not taken☐ 

2. Pictures of the area allocated for the 
powerhouse Taken☐ Not taken☐ 

3. Picture of the existing main AC distribution 
board Taken☐ Not taken☐ 

4. Picture of the land/roof lease agreement (if 
applicable) Taken☐ Not taken☐ 

5. Picture of the road condition to reach the 
site Taken☐ Not taken☐ 

6. Picture of the transformer and existing 
meter Taken☐ Not taken☐ 

7. Other relevant pictures to be used for 
design and installation Taken☐ Not taken☐ 

 

Construction materials cost 

SN Materials 
Place of availability 
and distance from 

site (km) 
Rate/unit Comments 

1. Stone    

2. Brick    

3. Sand    

4. Aggregate    

5. Bamboo    

6. Wood    

7. 
Cement (53 
grade, OPC/PPC) 

   

8. Steel bar/TMT 
rod    

9. Binding wire    

10. Diesel cost    

11. Others    
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Additional information 

Remarks (any other 
relevant information) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Name of the consultant: 

______________________________________ 

Date: _________________________________ 

Signature: _____________________________ 

Phone number: ________________________ 

Name of the beneficiary representative: 

____________________________________ 

Date: _______________________________ 

Signature: ___________________________ 

Phone number: _______________________ 
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c=(   lj:t[t ;DefJotf cWoog due-diligence checklist 

  la:t[t ;DefJotf cWoog (DFS) due-diligence checklist  
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List of separate attachments submitted along with this report: 

i) NEA electricity bills for the last 3 years 

ii) Load list 

iii) Software simulation report 

iv) Powerhouse layout drawings 

v) Structure analysis calculations and report 

vi) Equipment datasheets 

vii) Single line diagram 

viii) Site map layout (Google Earth .kml file) 

ix) Diesel generator log sheet for at least 1 year 

Glossary 
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EXECUTIVE SUMMARY 

Describe briefly in one page the design and outcomes of the detailed feasibility study. The 

executive summary should include the key information of the study. 

Paragraph #1 

i. Site location 

ii. Information about the project site, owner’s discretion  

iii. Date when the on-site survey was carried out 

Paragraph #2 

i. Current sources of electricity used  

ii. Load and energy demand scenario (short-term and long-term) 

Paragraph #3 

i. Land/roof space availability for the solar array, powerhouse and power evacuation 

approach  

ii. System description (solar array capacity, inverter ratings, system architecture) 

iii. Annual energy production and savings 

Paragraph #4 

i. Total system cost 

ii. Cost of electromechanical system, powerhouse and power evacuation 

iii. Financial and economic analysis like NPV, IRR and payback period 

Paragraph #5 

i. Major project risks and mitigations 

ii. Conclusion 

SITE DETAILS 

Location 

Describe the location of the site and provide information about, 

i. Site address (ward number, rural municipality, district and province) 

ii. Site coordinates 

iii. Registered business and nature of business 

Figure suggestions 

i. Bird’s eye view of the site with boundary marking 

Site access 

Describe the accessibility of the site. Provide information about, 

i. Access route description (vehicle access, type of road/path e.g., earthen, gravel, black 

topped (mention accessibility month-wise, etc.) 

ii. Observations on vicinity coverage and implications on the delivery of equipment (if 

any) 

iii. Name and distance from the nearest city and airport 
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Photo suggestions 

i. Bird’s eye view of the site location within a few hundred meters of ground elevation 

ii. Bird’s eye view of the site location showing pinned site location and nearest city  

Ownership and source of fund 

Describe the ownership modality and funding mechanism or the business model. Provide 

information about, 

i. Owner/Co-owner and model (CAPEX, OPEX/ESCO) 

ii. Funding mechanism and involved parties’ contribution 

iii. Financial institutions and loan experience of the project owner (if applicable) 

Security 

Describe the security aspects of the site area from the perspective of the solar grid-connected 

system that is to be built. Provide information about, 

i. Security of solar array location 

ii. Security of powerhouse location 

Photo suggestions 

i. North, South, East and West view of solar array location 

ii. North, South, East and West view of powerhouse location 

Telecommunications and internet access 

Describe coverage of mobile network and internet access. Provide information about,  

i. Best mobile carrier name and internet service provider  

ii. Type of mobile data connection (for example, calls only, 2G only, 3G only, 4G, etc.) 

iii. Reliability of mobile network  

iv. Nearest facility with internet access and its distance from the powerhouse 

Climate 

Describe the climate of the region based on data trends obtained from reliable sources (such as 

nearest weather stations, Meteonorm software, etc.). Provide information about, 

i. Graph on annual temperature trends 

ii. Graph on annual precipitation trends 

iii. Notes from DFS regarding extremities in climate and weather- conditions like flooding, 

landslide, lightning, etc. 

Current sources of electricity  

Describe the current sources of electricity used by the facility. Provide information about, 

i. Type and technology of the electricity sources, their specification and capacity  

ii. The energy mix scenario when a new source is added  

iii. Location of the main distribution panel and distance from the powerhouse 
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iv. Remarks on electricity infrastructure at the site (for example, location for powerhouse 

built/exist, cable trenches/trays available, transformer size needs upgradation, etc.) 

User perspective 

Describe the observations and findings from the survey and based on the discussions with the 

user. Provide information about, 

i. Awareness of the users about solar grid-connected systems (for example, knowing that 

the system is only meant for use to reduce the electricity bills during sunshine hours 

only and would not have any backup) 

ii. Willingness for long-term agreement, understanding tariff mechanism in comparison 

with NEA 

iii. Willingness for kind and cash contributions if needed 

iv. Any technical/financial/regulatory concerns regarding the solar grid-connected project 

v. Knowledge on solar grid-connected net-metering system 

Local/Provincial government perspective 

i. Willingness for financial contribution if needed 

ii. Facilitation of net metering services with NEA 

SITE ASSESSMENT 

Solar array location  

i. Must include the available land/roof area, safe roof access pathway, ownership details, 

GPS coordinates, topography, orientation and azimuth, near and far shading, current 

use of space, permissions for use, slope and land/roof type, roof-wise area calculation 

for solar PV installation, wind loading, height of the roof from ground etc.  

ii. Should have a general assessment of usability with respect to natural calamities such as 

floods, landslides, lightning, etc.  

iii. Structure analysis report for roof mount type installation, safety from exposure to 

chemicals, industrial waste, etc.  

Photo suggestions 

i. Bird’s eye view of obtained data and site with boundary markings  

ii. Photos of each building and its roof or ground area where the solar array will be 

installed 

Powerhouse location  

i. Must include the available/allocated area, ownership and permission, GPS coordinates, 

topography, orientation, current use of the designated area, slope and soil type, 

structure analysis, etc. 

ii. Should have a general assessment of usability with respect to natural calamities such as 

floods, landslides, etc.  

iii. Should have assessment related to safety from exposure to chemicals, industrial waste, 

etc. 

iv. Oversee and present if the allocated location is suitable with respect to distance, cable 

route, space for air vents or if air conditioning is required. 

v. Distance between the power generation and the evacuation transmission line which 

may be 400V, 11KV, or the substation for larger projects 
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Photo suggestions 

Bird’s eye view of obtained data and site with boundary markings.  

Existing infrastructure 

Describe any existing infrastructure that the system can utilize. For example, existing power 

poles, cable trenches, cable trays, transformers and their ratings, number of earthing present, 

earth resistance, earthing termination points, presence of lightning arrestors and SPDs, etc.  

Photo suggestions 

Bird’s eye view of obtained data and existing infrastructure that could be used in designing and 

installation of upcoming systems. 

Environmental and social assessment 

i. Information about environmental impacts, potential biodiversity impacts and socio-

economic impacts resulting from the installation of the system with a degree of 

adversity  

ii. The total boundary covered by the project and its impact on natural habitats, 

vegetation, culture, settlement, social coercion, etc.  

iii. Project's impact on indigenous people, their lifestyle, use of resources, livelihood, 

livestock, water source etc. along with information about loss of forest/trees to avoid 

shading in the solar array must be included 

 
Photo suggestions 

Bird’s eye view of obtained data and site assessment along with any adversaries that were 

observed during the DFS stage must be attached here.  

LOAD AND ENERGY DEMAND ANALYSIS 

Daily load and energy demand analysis 

Describe, draw, calculate and show in tables and graphs the daily load demand analysis for a 

24 hours time period to establish a relationship between the obtained data and the design 

parameters. 

The data collected by using power loggers should be presented with information about active, 

reactive, apparent power, power factor, observations related to voltage, current spike, total 

energy consumption, maximum load demand, etc.   

TECHNICAL DETAILS OF SOLAR GRID-CONNECTED 
SYSTEM 

Design summary 

Describe and summarize the selection, sizing, ratings, system architecture, standards, formulas 

and calculations, assumptions and derivations used to come up with the perceived design in a 

short paragraph as well as in tabular form. Graphical representation of the energy mix scenario 
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showing the energy consumption from the national grid, solar PV systems, and diesel generator 

systems.  

System architecture 

Present a block diagram and explain the significance of the system architecture chosen for the 

project. Explain its advantages with respect to the design and the project parameters. 

Energy generation 

Present the energy generation scenario using manual calculations, forecast energy generation 

based on the report produced by using software such as PVsyst, homer, etc. and an online 

database of irradiance for the specific site location. Use graphical representation to present sun 

path diagrams, GHI, losses, monthly energy generation profiles, etc.  

Single line diagram 

i. Will include labelling of the project name, system size, cable sizes, and all the 

component sizes including MCBs, SPDs, etc. along with the legend 

ii. Must represent the array, inverter, switchgear configuration, etc.  

iii. Each component used in the SLD must be recognized well despite its size, and the 

quality and printing layout must be maintained for A3-size paper 

Site layout 

i. Overall project map layout using CAD inclusive of PV array, powerhouse, evacuation 

point, termination units, etc.  

ii. Measurements of data related to the size, topography, terrain, soil condition (where 

applicable), etc. and plotting them using CAD or similar software 

iii. The presented data and drawings must fulfil the need of serving the purpose of 

tendering proceedings 

iv. Separate drawings and descriptions for powerhouse, civil structures, land levelling 

requirements and standards, roof structure, wind loading analysis report, etc. 

Shading analysis 

Near and far shading 

i. Mention the criteria, formula, tools, etc. used in determining the shading analysis 

ii. Shading analysis for the proposed array over 12 months with December 22nd data in 

focus, simulations (if needed) 

iii. Each row of the proposed array should have its shading analysis done and projected, 

and calculations and results for inter-row spacing must be shown clearly 

Solar PV array 

i. Module specifications used for calculations, drawings, and analysis 

ii. The sizing, design, distribution, and positioning of solar PV array within the facility 

along with coverage area 

iii. Sizing, design, and placement of combiner boxes, relevant accessories, power 

evacuation channels, earth points, etc.  
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Module mounting structure 

i. Must include a sample drawing for the envisaged module mounting structure 

ii. Calculations related to wind loading requirements, changes sought after in the rooftop 

space/civil foundation requirements, information about required penetrations and drill 

holes, size of vertical legs, purlins, braces and struts, rafters, base plates, joints, mid-

clamps, end clams, etc. must be presented 

iii. For rooftop installations, proper sealing, waterproofing of surfaces using grouts, etc. 

must be mentioned 

iv. The type of material proposed, its strength, advantage, selection procedure and other 

technical parameters and specifications must be clearly mentioned 

On-grid inverter(s) 

i. Must include the selection criteria, design basis, and calculations including losses 

related to the inverter sizing and selection  

ii. Must include specifications relevant to design and selection  

iii. Must choose inverter citing compatibility to the other selected components  

iv. Must represent the distribution of modules with respect to array size (kW), string sizing 

calculations, breakers and isolators sizing to be placed before MPPT input terminals 

etc.  

v. Describe a proprietary or third-party online monitoring system compatible with the 

system 

Powerhouse 

i. Must include the drawings, specification, and civil components description including 

fencing requirements (if any) 

ii. Must include plan and side views showing tentative placement of envisaged equipment 

iii. Must include details regarding construction materials, structure analysis, PCC, roofing, 

doors and windows with proper ventilation, foundation, etc. meeting statutory 

regulations, standards and requirements for civil construction, design, and drawings 

iv. Mention if existing space adhering to the requirements of the system will be provided 

Power evacuation plan 

i. Must include a table with a summary of design, lengths, conductors used, accessories 

used, poles, insulators, lightning arrestors, transformer sizing and specification 

wherever necessary, etc.  

ii. Must include main distribution panel capacity and ratings of circuit breakers used, extra 

slot for connection, metering arrangements, etc. Basis of selection of cable types-

underground (armoured), overhead outdoors (UV), etc.  

iii. Must include the requirement for additional units of switchgear, SPDs, transfer 

switches, etc. for seamless operation of on-grid inverters 

iv. The evacuation plan will be accompanied by drawings and layout fit for A3 size paper 

indicating all the components used, powerhouse, evacuation plan, route plan, 

termination guidelines, specification of components used, etc. 

v. Detailed specifications and meter type used or to be used must be produced as per the 

agreed standards and regulatory requirements set by NEA 
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Cables 

i. Cable sizing for DC and AC cables must be done and presented. Formulae used for 

calculation must be included 

ii. Different cable types and sizes must be proposed for different sections. E.g., UV cable 

of suitable diameter for outdoors, flexible multistrand cables for DC side, XLPE for AC 

output, etc. 

iii. The type of cables e.g., Single core, three core, etc. must be mentioned and a chart of 

cables used in the SMG must be presented 

iv. AC, DC, and communication cables must be distinguished and labelled well in the SLD 

Others (MCBs, SPDs, AC/DC combiner boxes, etc.)  

i. MCBs sizing and calculations must be shown. Different MCBs for each string (string 

breakers), DC MCBs for the DC side, AC MCBs for the AC side and appropriate circuit 

breakers on the output must be designed as per the site conditions and detailed 

specifications including the class, type, etc. must be mentioned. All the accessories 

must comply with the agreed standards and guidelines. 

ii. SPDs are major components thus, SPDs as per the agreed SLD and requirements in 

each PV, DC and AC termination points must be designed including the class, type and 

standards. 

iii. AC/DC combiner boxes must be sized in such a way that a multiple number of cables, 

isolators, SPDs, fuses, etc. could easily accommodate and if necessary, more than 1 

combiner box must be proposed. They must comply with the agreed specifications and 

standards. The combiner box must be chosen to meet the IP standards for outdoor and 

indoor applications accordingly. 

Cable routing plan 

i. The cable route must be shown in the overall electrical layout diagram to and from the 

array, the powerhouse and the evacuation location 

ii. The shortest possible route without compromising the laying of cables overhead, 

underground, etc. as per the site condition must be proposed 

iii. The use of cable trays, cable baskets, ducts and conduits of appropriate size chosen in 

a way to avoid stress and strain in the cables must be proposed, specific to the indoor 

and outdoor conditions and applications 

Protection equipment  

Lightning arrestors 

i. Lightning arrestors (LA) must be proposed in such a way that they cover the total area 

occupied by the solar PV array as well as the powerhouse. If one LA is not enough, 2 

LAs or more must be proposed. 

ii. The grounding of LA must be mentioned along with its termination points and 

specifications. The type and ratings of LA must adhere to the agreed specifications and 

standards. 

iii. All the accessories used in LA including down conductor, pole, etc. must be clearly 

specified with ratings 
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Earthing and SPDs 

i. Total numbers of earthing as per the design and site conditions must be mentioned. 

Clear instructions about its connection and termination points must be mentioned. 

ii. The type of earthing proposed, its specification, installation standard, and details about 

the accessories used in earthing must be mentioned clearly 

iii. Must mention the sought-after earth resistance and ways to attain the value complying 

with the agreed specification 

iv. Along with the earthing, earthing test pits must also be considered, and size, and 

specifications related to earthing pit must be provided in detail 

SAFETY CONSIDERATIONS 

i. Measures that must be taken for the safety of the system including PV array, 

powerhouse, power evacuation units, etc. must be mentioned 

ii. Measures that must be taken for safe roof access 

iii. Precautions and measures such as fencing, operation and management authority, safe 

handling and safe use of appliances must be mentioned 

iv. Other safety measures that were recorded from the DFS stage must be mentioned in this 

section including but not limited to operational safety adhering to relevant points from 

Occupational Health and Safety Management System (OHSMS) manual 

SITE CLEARANCE 

i. The need for site clearance and its impact must be mentioned in the report 

ii. Basics of site clearance covering the total project area that could be breached during 

the installation phase must be clearly instructed 

iii. The originality of the project area must be retained and the ways to protect, amend or 

preserve the original condition of the site must be explained in points so that they can 

be referred to during the bidding and execution phase 

OPERATION AND MAINTENANCE 

i. Describe whether the institution already has technical resources that can be 

capacitated for O&M of solar grid-connected systems 

ii. Describe water access near the solar PV array for effective system performance 

BILL OF QUANTITY AND COST 

Electromechanical system 

i. Detailed BoQ for the proposed system with the breakdown of each component must be 

done 

ii. Detailing in the BoQ should be such that, if possible, every component used such as 

the breakdown of distribution boards and its components, MCBs, MCCBs, busbars, etc. 

must be proposed in specifics instead of lump sum 

iii. BoQ for services and goods must be separated 

iv. Vatable and non-vatable items must be distinguished 

v. Currency used must be in NPR with commas as a separator 

vi. The basis of rate for each component/ rate analysis of components that are available 

within district rates published by GoN must be considered 
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FINANCIAL ANALYSIS 

Source of funds 

i. The source of funds may vary in %, cash or kind from different sources. All the sources 

of funds must be mentioned and stated in tabular form accompanied by a narrative 

Financial indicators  

i. Financial indicators such as IRR, Payback period, LCOE, cash flow diagram, ADSCR, 

lifecycle costing, etc. must be calculated and presented 

ii. If the financial indicators don’t produce the desired results, possible business cases and 

solutions must be devised and presented 

iii. For clarity and better understanding, graphs, charts and flow diagrams must be used 

along with tables and figures to showcase financial indicators 

iv. In the case of the ESCO model, the PPA rate within the parties must be taken as a 

reference for calculation. However, PPA for net metering issued as per the Directives 

for Net-metering by NEA must be considered depending upon the modalities of 

operation agreed upon. 

CONCLUSION 

Provide a summary of the system architecture, per unit cost reduction potential, project cost 

and outcomes of the economic analysis to showcase the profitability to the users of the system.  

ANNEX  

Load list 

Software simulation report 

Rate analysis for each component used 

Powerhouse layout 

Detailed drawings of components 

Power evacuation plan and layout 

Site photos 

Product datasheet 
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c=!!   u'0f:t/ cg'kfngsf] r]sln:6 

u'0f:t/ cg'kfngsf] r]sln:6 

Descriptions Remarks 

s] k|0ffnL cfjf;Lo / l8hfOg l8;L ef]N6]h !,))) ef]N6 eGbf a9L 5}g < 5g\  ☐ 5}gg\ ☐ 

s] k|0ffnL Jofj;flos÷cf}Bf]lus / l8hfOg DC ef]N6]h !,%)) eGbf a9L 5}g < 5g\ ☐ 5}gg\ ☐ 

s] DC / AC ;fO8df s'n ef]N6]h 8«k s'ndf #Ü eGbf a9L x'Fb}g < 5g\ ☐ 5}gg\ ☐ 

n]alnª / ;fOg]h cfjZostf cg';f/ k|bfg ul/Psf] 5 < 5g\ ☐ 5}gg\ ☐ 

s] OGe6{/x¿ 3/ leq jf aflx/ h8fg ul/Psf 5g\ < 
3/ leq ☐ 3/ aflx/  ☐ 

b'j} ☐ 

s] aflx/L OGe6{/x¿ plrt ¿kdf IP d"NofÍg ul/Psf 5g\ < 5g\ ☐ 5}gg\ ☐ 

s] OGe6{/x¿ pQ/kl§ kmls{Psf] leQfdf h8fg ul/Psf] 5 < 5g\ ☐ 5}gg\ ☐ 

s] OGe6{/x¿ :jfldTjsf] ;fy k|bfg ul/Psf] 5 < 5g\ ☐ 5}gg\ ☐ 

;a} leGg wft'x¿ 7Ls;Fu 5'l6\6Psf 5g\ . 5g\ ☐ 5}gg\ ☐ 

;a} s]an h8fgx¿ Pp6} lgdf{tfaf6 / Pp6} k|sf/sf] x'g'k5{ .    5g\ ☐ 5}gg\ ☐ 

;a} DC s]anx¿ ef]N6]h 8«k 36fpg] / sk/ jf PNo'ldlgodsf] bf]xf]/f] 3]/f 

x'g]ul/ pko'Qm ¿kdf l8hfOg ul/Psf] x'g' kb{5 . s]a'nx¿sf] k|To]s @ ld6/df 

æDC s]anÆ / ænf]8df ljR5]b gug{'xf]:fÆ lrGx nufOPsf x'g'kb{5 . 
5g\ ☐ 5}gg\ ☐ 

sDkf]g]G6 jf/]G6LM lgdf{tfåf/f !) jif{ k|bfg ul/Psf] 5g\ ☐ 5}gg\ ☐ 

sDkf]g]G6 jf/]G6LM lgdf{tfåf/f % jif{ k|bfg ul/Psf] 5g\ ☐ 5}gg\ ☐ 

s]anx¿ s8f kfOkx¿df aGb ul/Psf] x'g'kb{5 . 5g\ ☐ 5}gg\ ☐ 

s]anx¿ 5tdf 7Ls;Fu h8fg ul/Psf] pko'Qm wft' s]an 6«]df nUg'kb{5 / UV 

ls/0faf6 hf]ufpg 9Ssg k|bfg ul/g'kb{5 . s]anx¿ pko'Qm cGt/fndf l:yltdf 

;'/lIft ug{'kb{5 . olb Pp6} s]an 6«]df ljleGg k|sf/sf s]anx¿ rnfOG5 eg], 

ltgLx¿ d]sflgsn ¿kdf cnu x'g'\kb{5 . 

5g\ ☐ 5}gg\ ☐ 

df]8\o'n lgdf{tfn] ;Nnfx glbP;Dd Pp6f cfO;f]n]6/df @ eGbf a9L l:6«ªx¿ 

;dfgfGt/ ug'x'Fb}g . ha b'O{ eGbf a9L tf/x¿ Ps;fy ;dfgfGt/ x'G5g\, k|To]s 

l:6«ªnfO{ pko'Qm ˆo"hx¿ k|bfg ug'{kb{5 . 
5g\ ☐ 5}gg\ ☐ 

ef]N6]h 8«k sd ug{ 5f]6f] dfu{ dfkm{t s]anx¿ nUg'kb{5 . 5g\ ☐ 5}gg\ ☐ 

;a} Kofgnx¿sf] k|m]d / PV racking Ps;fy afFlwPsf 5g\ / Multiple earthed 
neutral (MEN) k|0ffnLdf hf]l8Psf 5g\ .   5g\ ☐ 5}gg\ ☐ 
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c=!@   System testing commissioning / x:tfGt/0f 9fFrf  

Installation, commissioning and handover checklist for solar PV on-grid systems 

Date: ______________________ 

Commissioning engineers’ information 

Name  

Email  

Phone number  

Signature 
 
 

 

Project stakeholders 

Design  

Engineering  

Installation  

Post-installation check  

Maintenance  

Other  

 

Key recommendations 

SN Components affected Recommendation Priority 
level Assigned to 

1.     

2.     

3.     

4.     

5.     

6.     

7.     

8.     

9.     

10.     
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Customer information 

Contact name  

Address 
 
 

Phone number  

Email  

 

Installation and commissioning information 

Date of commissioning  

Place 
 
 

Describe the weather conditions 
 
 
 

 

Key indicators of solar PV system 

Total annual generation (MWh) 

……………………………………….. (P50) 

……………………………………….. (P75) 

……………………………………….. (P90) 

Specific annual output (kWh/kWP/year) ……………………………………….. 

Performance ratio (%) ……………………………………….. 
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Grid information 

NEA grid connection type 
(Single phase, three phases) 

 

Incoming grid voltage (V)  

Number and size of transformers 

Numbers: ………………. 

T1 (kVA): ………………. 

T2 (kVA): ………………. 

T3 (kVA): ………………. 

T4 (kVA): ………………. 

Institution operating voltage (V)  

Average monthly electricity cost (NPR)  

Describe the average frequency of grid 
downtime per day  

Describe the duration of grid downtime  

Peak load of institution  
 

Describe the load-test performance of the system by observing it for a day. Write your 

observations and findings below.  
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SECTION I 

(Solar PV system) 
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Rooftop solar PV on-grid site information 

Site address: 
 
 

Latitude: Longitude: Elevation(m): 

Describe the weather conditions: 
 
 

Solar radiation and time of measurement: ………………W/m2; Time: ……………… 

Is the site located in a disaster-prone area? 
(For example, the possibility of landslides, earthquakes, floods, etc.) 
 
 
 

On a scale of 1-5, how accessible is the roof? 

 
                      Very easy      Easy                  Moderate      Difficult                         
 
                      Very difficult 
 

Describe the access to the roof: …………………………………………… 
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Electrical checklist 

Individual module specification 

SN Items Units Observations Remarks 

1. Manufacturer    

2. Model no.    

3. Rated power peak Watt   

4. Open circuit voltage V   

5. Short circuit current A   

6. Rated voltage V   

7. Rated current A   

9. Efficiency European 
efficiency   
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Draw a basic layout of panel placement showing each block relative to each other. 

 

N 
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PV array block information 

SN Block ID 

Block in front 
(Mention which block 

lies in front of the 
block you are 

specifying) 

Block Behind 
(Mention which 

block lies behind 
the block that you 

are specifying) 

Azimuth 
(with reference 
to true south) 

Degrees 

Panel to 
Panel 

spacing 
(mm) 

Panel 
arrangement 
(Landscape or 

portrait) 

Roof 
specification 

(RCC, sheet metal 
roof, tiled roof, etc.) 

Panel 
angle of tilt 
in degrees 

Is there 
shading 
on any 

panel of 
the 

block? 
(Yes/No) 
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Solar panel checklists 

String specification 

Str. ID: 
No. of 

panels in 
Series 

No. of 
panels in 
parallel 

Circuit 
Breaker 
Rating 

(A) 

Open 
Circuit 

Voltage 
(Voc) 

Voltage 
(Vmp) 

Current 
(Imp) 

Grounding 
Connection 

(Yes/No) 

Cable 
insulation 

(Yes/No) 

Cable 
labelling 
(Phase or 
neutral) 

 

Continuity 
check 

(Ok / Faulty) 

Panel back 
temperature 

(Degree 
Celsius) 
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DC circuit breakers 

Total number of DC fuses: ………………………. 

Total number of DC MCBs: ………………………. 

SN Items Description Measurement/Visual 
data Remarks 

1. Location/Placement Check whether the MCB is 
placed in a safe location.   

2. Junction box 
protection type 

If indoor: min. IP54 
If outdoor: min. IP65   

3. Physical damage 
Check for any physical 
damage, over-heating, or 
faulty breakers. 

  

4. Input and output 
side continuity 

Check for the continuity 
between the input and 
output side 

  

5. SPD in each DC 
input 

Check whether SPD is given 
in each DC input   

6. Rating of SPD Rating in ampere   
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On-grid inverters 

Manufacturer and model number: …………………………………………………… 

Max. efficiency/European efficiency (%): ……………………………………………………  

The number of inverters used: …………………………………………………… 

Maximum output current: …………………………………………………… A 

Maximum input current: …………………………………………………… A 

IP rating:  …………………………………………………… 

Rated output voltage: …………………………………………………… V 

 

Input side 

SN Items Description Measurement/Visual 
data Remarks 

1. Location/Placement 

Check whether the inverter is 
placed in a safe and dry place 
with proper ventilation. Check 
the manufacturer manual for 
detailed specifications 

  

2. Physical damage 
Inspect for any physical 
damages. Ensure that the 
inverter is in proper working 
condition 

  

3. Continuity tests  OK/Faulty   
4. Cable shoe OK/Faulty   

5. 
Input side 
disconnection 
device 

OK/Faulty   

6. Ground fault 
monitoring 

OK/Faulty   

7. DC reverse polarity 
protection 

OK/Faulty   

8. Inverter ground 
connection 

OK/Faulty   

9. Surge protection 
rating 
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Output side 

SN Items Description Measurement/Visual 
data Remarks 

1. Connection type 
What kind of connection does 
the terminal have? For 
example, screw terminals, ring 
terminals, fork terminals, etc.)  

  

2. Clearance of inverter The inverter manual has specific 
instructions to mount    

3. Continuity tests OK/Faulty   

4. Cable shoe OK/Faulty   

5. Output side 
disconnection device 

OK/Faulty   

6. AC short circuit 
protection 

OK/Faulty   

7. Frequency of output 
signal 

Check the frequency of the 
output signal   
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Draw the connection arrangement of the inverters 
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Individual inverter specifications 
SN
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Draw the SLD of the system clearly showing the incoming grid and the solar tapping point 
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AC combiner box 

SN Items Description Measurement and 
observation Remarks 

1. Placement/ 
Installation 

Is the AC combiner box 
installed securely?   

2. Grounding of AC 
combiner box 

Check whether the AC 
combiner box is 
properly grounded. 

  

3. AC inputs 

How many AC 
connection points are in 
the combiner box? Are 
there any live 
connection points left 
exposed? 

  

4. 
Instantaneous 
voltage in the AC 
combiner box 

Measure the 
instantaneous voltage in 
the combiner box and 
ensure that it doesn’t 
exceed the rated value 
of the combiner box. 

  

5. 
Instantaneous 
current in the AC 
combiner box 

Ensure that the 
measured current 
doesn’t exceed the 
rated current capacity of 
the AC combiner box 

  

6. Combiner box type Single-phase or three-
phase   

7. Protection rating 

IP rating of the box. For 
indoor minimum IP54 
rating is necessary and 
for outdoor minimum of 
IP65 rating is needed. 

  

8. MCCB ratings kA   
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Cables 

DC cables checklist 

Cables from solar panel to DC combiner box 

SN 

Cable 
from 

(String ID/ 
Panel ID) 

Cable to 
(DC Breaker 

ID) 
Manufacturer 

Armoured/ 
Unarmoured 

Phase wire 
colour code 

 

Neutral 
wire 

colour 
code 

Size 
of 

cable 

Conductor 
material 

Number 
of cores: 

Cable 
termination 
materials 

Cable 
routing 
(Conduits, 

Cable trays or 
others; 
specify) 
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Cables from DC combiner box to inverter 

SN 

Cable 
from 

(DC Breaker 
ID) 

Cable to 
(Inverter ID) 

Manufacturer 
Armoured 

/Unarmoured 

Phase wire 
colour Code 

 

Neutral 
wire 

colour 
Code 

Size 
of 

cable 

Conductor 
material 

Number 
of cores: 

Cable 
termination 
materials 

Cable 
Routing 
(Conduits, 

Cable trays or 
others; 
specify) 
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AC cables checklist 

Cables from Inverter to AC Breakers 

SN Cable from 
(Inverter ID) 

Cable to 
(Breaker ID) 

Manufacturer 
Armoured 

/Unarmoured 

Phase 
wire 

colour 
code 

Neutral 
wire 

colour 
code 

Size of 
cable 

Conductor 
material 

Number 
of cores: 

Cable 
termination 
materials 
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Cables from AC breakers to AC combiner box 

SN Cable from 
(Breaker ID) 

Manufacturer 
Armoured/ 

Unarmoured 
Phase wire colour 

code 

Neutral 
wire 

colour 
code 

Size of 
cable 

Conductor 
material 

Number of 
cores 

Cable 
termination 
materials 
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Tap-in point information 

Incoming grid voltage …………………………… V 

Transformer rating …………………………… MVA 

Transformer low voltage rating …………………………… V 

Transformer high voltage rating ……………………………V 

Circuit breaker rating …………………………… A 

Voltage at tap-in point …………………………… V 

Current through tap-in point …………………………… A 

Current transformer (CT) rating …………………………… 

CT ratio ………………………… 

If a stabilizer is used, mention the stabilizer 
rating. ……………………………MVA 

Capacitor bank capacity ……………………………kVAr 
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Control room 

Size of the room (length x breadth x 
height) …………………………………………………… 

Construction type 
 
Plastered/Unplastered 
RCC/Sheet metal roofing 

 
…………………………………………… 
……………………………………………. 

Is the room partitioned or not? If yes, then 
what is the material used for partition 
(brick wall, aluminium, etc.) 

 

 

Remote monitoring unit (RMU) 

Is the remote monitoring unit in-built in an 
inverter or external?  

If external, mention the name of the 
manufacturer and model.  

Is the RMU based on WIFI or GPRS?  
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SECTION II 

(Mechanical system) 
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Roof details 

Slope  

Direction of slope  

Type of roof  

Describe the walking space between blocks for 
O&M  

 

Panel mounting structure  

Type of structure: (RCC, steel frame, aluminium, etc.)  

Clearance between the roof and back of the 
panel (mm)  

Mounting structure type (Adhesive type, nut bolt type, 
welding type, etc.)  

Are all structures bolted/adhesive secure? 
(Yes/No)  

 

Panel O&M checklist 

Describe the panel cleaning mechanism. (Manual, 
robotic, others. Specify)  

Are there dedicated people for the O&M of the 
project? If yes, please mention their name.  

Is there availability of the O&M manual?  
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System performance 

1. If an online monitoring system is available, extract electricity generation data for a 72-

hour period and conduct an analysis in reference to the design. 

2. If an online monitoring system is not available, use a power analyser to record 

electricity generation data for a 72-hour period and conduct a performance analysis in 

reference to the design. 

Method chosen: 

☐ Data from online monitoring 

☐ Data from the power analyser 

 

Dates for which system data was obtained: from ………………….. to ………………….. 

Present the data in charts in the project completion report. 

Comments on system performance during the checks: 

 

 

 

 

 

 

 

 

 

 

 

 

Annex 

Photos 

At least, include photos of, 

i. Solar array 

ii. Power conditioning equipment 

iii. Combiner and distribution boxes 

iv. Earthing pits with visible connection points 

v. Energy meter 
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Documents 

▪ Equipment datasheets 

▪ As-built engineering drawings 

▪ Single line diagram 

▪ Snapshots of the as-built site map  

▪ Snapshots of the site map demarcating locations of the solar array, power conditioning 

equipment and the distribution board 

 

IN WITNESS WHEREOF, the Parties hereto have executed this handover of the system stated 

above as of date [dd/mm/yyyy] first above written.   

For and on behalf of  

[Owner/User] 

___________________ 

[***] 

[Position] 

For and on behalf of  

[Installer/Contractor] 

__________________ 

[***] 

[Position] 

[Witness 1] 

Name/address: 

Signature/date: 

[Witness 2] 

Name/address: 

Signature/date: 
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Operation and maintenance contract – Template 
 

Disclaimer  

This model contract is developed by GIZ for Nepal. GIZ POSTED project in Nepal has 

modified the content of this document to suit Nepal’s national regulatory requirement. This 

model contract can be used as a template from which a specific agreement can be developed. 

As with any model contract, the parties will need to finalise and tailor it to their specific 

situation and circumstances and the commercial agreement that the parties are looking to 

document. Any interested parties are recommended to obtain legal, tax and technical advice to 

adapt the document for each specific situation. While to the maximum extent possible the 

authors of these Guidelines have attempted to provide legally correct information, the 

document or its authors and publishers cannot be held legally responsible for its full accuracy. 

The authors or publishers will therefore not be held liable regarding any business losses, 

including without limitation loss of or damage to profits, income, revenue, production, 

anticipated savings, contracts, commercial opportunities or goodwill. 

Anybody using these templates is highly encouraged to provide feedback to GIZ on any legal 

or regulatory changes they may be aware of, as well as the application and interpretation of 

them. Feedback on the general usefulness of this document is also much appreciated, in order 

to improve future versions.
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ROOFTOP SOLAR OPERATION AND MAINTENANCE CONTRACT 

This ROOFTOP SOLAR OPERATION AND MAINTENANCE CONTRACT (the “Agreement”)  is 

made on [***]
1
 

BETWEEN 

1. [***]
2
 a [[limited liability/joint stock] company incorporated in Nepal, with personal 

account number (PAN) [***], issued on [***] by the Department of [***] of [***] and 

whose registered office is at [***]] OR [a [***] citizen, holding ID Card No. [***] issued 

on [***] and residing at [***] (the "Project owner"); and  

2. [***]
3
 [a [limited liability/joint stock] company incorporated in Nepal, with personal 

account number (PAN)  [***], issued on [***] by the Department of [***] of [***] and 

whose registered office is at [***] (the "O&M contractor") 

(Each of the project owners and the O&M contractor is hereinafter referred to as a 

“Party” and collectively as the “Parties”).
 4
 

WHEREAS: 

A. The O&M contractor is engaged and experienced in the business of operating and 

maintaining rooftop solar PV systems. 

B. The project owner wishes to engage the O&M contractor to operate and maintain a 

rooftop solar PV system at the Site and the O&M contractor agrees to be engaged by 

the project owner for these purposes, on the terms and conditions of this agreement.
 5
   

IT IS HEREBY AGREED AS FOLLOWS: 

1. DEFINITIONS 

1.1 In this agreement, words and expressions shall save as the context otherwise requires, have 

the following meaning: 

“Annual operating and maintenance schedule” has the meaning given in Clause 8.1. 

“Bi-directional meter” means the alternating-current meter installed as required by the utility 

for connection of the solar PV system to the grid and for the purposes of the utility PPA. 

“Business day” means a day on which commercial banks are open for business in Nepal and 

excludes any Saturday and public holidays in Nepal. 

“Confidential information” has the meaning given in Clause 29.1.  

 
1 As a general comment, all sections shown in square brackets are to be modified by the parties based on specific 
circumstances and/or to be completed with the details pertaining to the parties’ situation. 
2 Name and details of the project owner would be included here.  
3 Name and details of the O&M contractor would be included here. This template has been prepared for use by a O&M 
contractor being either a domestic Nepalese company or a 100% foreign owned Nepalese subsidiary providing the services 
to a Nepal-based project owner. Further points to be noted based on this: (i) all prices in this agreement must be stated in 
Nepalese rupee and cannot refer to foreign currency or adjusted based on any foreign currency exchange rate; and (ii) the 
governing law must be the laws of Nepal. 
4 Parties to input specific details including, incorporation/registration number, and registered address in respect of the O&M 
contractor and the project owner, if it is an enterprise, or personal details for the project owner in the case of this contract 
being used for installation at a residence. 
5 This is a general background to the contract and should be able to be applied to any circumstance without any need to be 
amended. However, additional background to the transaction can be added as appropriate. 
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“Contract year” means the date from the effective date to the date being twelve (12) months 

after such date, and/or each succeeding twelve (12) month period thereafter until termination 

of the agreement. 

“Corrective maintenance” means corrective maintenance activities to be carried out by the 

O&M Contractor on detection of any breakdown or malfunction of the solar PV system 

including but not limited to: 

a. returning the solar PV system to a safe state; 

b. undertaking any reset, repair, of the solar PV system or component thereof replacement 

and/or other work related to the operation of the Solar PV System where such work has 

been identified as reasonably necessary by observation in the course of Preventative 

Maintenance activities, through notification by the Project Owner, or has or should 

have been identified by the O&M contractor acting in accordance with the standards 

expected of a reasonable and prudent operator; 

c. attending to any failure or malfunction of the solar PV system or component thereof 

and carrying out repairs or replacement as necessary and in accordance with the O&M 

manuals, the manufacturer and supply warranties and any other applicable 

manufacturer’s recommendations, guidelines, specifications, instructions and warranty 

conditions published by the relevant manufacturer from time to time; 

d. providing any standard equipment and/or standard tools that may be required to 

perform the O&M services; 

e. taking specific actions to remedy any breakdown or malfunction of the solar PV system, 

consequential faults and/or incidents relating to the solar PV system; 

f. evaluation and diagnosis of the reason for the relevant breakdown or malfunction of the 

solar PV system; 

g. management of the spare parts; 

h. ensuring in accordance with this agreement the proper functioning of the solar PV 

system following any repair or maintenance work done thereto. 

“Disclosing party” has the meaning given in Clause 29.1. 

“Effective date” means the date of signing of this agreement. 

“Energy output” means the electricity generated by the solar PV system measured in kWh. 

“Event of force majeure” has the meaning given in Clause 23.1. 

“Governmental authority” means any statutory authority, government department, agency, 

commission, board, court or other institution in Nepal authorized to make Laws. 

“Grid” means the local electricity distribution network. 

“Insolvency event” means in respect of a person any of the following: 

a. an inability to pay debts as they fall due or presumed inability to do so; 

b. for a body corporate, any corporate action, or any other steps, and/ or legal 

proceedings have been started or threatened against the Person, for its liquidation or 

bankruptcy or the appointment of a liquidation committee, team of receivers or similar 

officer or officers in respect of it or any or all of its assets subject to claims which by 

law have priority. 

“kWh” means kilowatt-hour alternating current. 

“Manufacturer and supply warranties” means warranties from the manufacturers and suppliers 

of the solar PV system, any component parts of the solar PV system and the spare parts. 
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“Monthly service fee” means the monthly service fee payable by the project owner to the 

O&M contractor in consideration of the O&M services of NPR[***] per month. 

“O&M manuals” means the manufacturer’s maintenance manual for the solar PV system or, in 

the absence of a maintenance manual, the maintenance of the solar PV system in accordance 

with good industry practice. 

“O&M services” mean all required services for the successful operation, optimum energy 

generation and maintenance of the solar PV system the O&M contractor is engaged for 

hereunder and as set out in Schedule 2. 

“Performance guarantee” has the meaning given in Clause 16.1. 

“Performance penalties” has the meaning given in Clause 17.1. 

“Performance ratio” means the measure of the quality of the solar PV system that is 

independent of location. The performance ratio is stated as percent and describes the 

relationship between the actual and theoretical energy outputs of the solar PV system as 

calculated in accordance with Schedule 3. 

“Premises” means the building and the location of the site where the solar PV system is 

installed and the O&M contractor shall provide the O&M services in accordance with this 

agreement. 

“Preventative maintenance” has the meaning given in Clause 5. 

“Reasonable and prudent operator” means a person acting in good faith with the intention of 

performing its contractual obligations and who, in so doing, and in the general conduct of its 

undertaking, exercises the degree of skill, diligence, prudence and foresight which would 

reasonably and ordinarily be exercised by a skilled and experienced person complying with 

applicable laws and regulations and observing all applicable standard industry practices and 

guidelines engaged in the operation and maintenance of photovoltaic solar electric generating 

rooftop systems similar to the solar PV system. 

“Relevant party” has the meaning given in Clause 27.1. 

“Site” means the rooftop of the premises on which the solar PV system is installed and as 

further defined and highlighted in the relevant drawing listed in Schedule 1. 

“Solar PV system” means the solar electric power generation equipment, including without 

limitation, solar panels, mounting racks, brackets, substrates or supports, power inverters and 

micro-inverters, optimizers, service equipment, metering equipment, controls, switches, 

connections, conduit, wires and other equipment installed at the site and as described in 

Schedule 1.
1
 

“Spare parts” means spare parts, consumables and any fungible materials that will be procured 

by the project owner and or the O&M contractor under this agreement for the operation, 

maintenance and repair of the solar PV system. 

“Spare parts list” means the list of spare parts required to ensure the proper maintenance of the 

solar PV system pursuant to this agreement. 

“Subcontractor” means any appointed subcontractor engaged by the O&M contractor under a 

separate subcontract agreement who will supply services to the project owner on behalf of the 

O&M contractor pursuant to the terms of this agreement. 

“Taxes” means all taxes, duties, imposts, fees and withholdings (including, without limitation, 

any value-added taxes and corporate income taxes), import duties and/or import surcharges 

 
1 This description is wide to encompass most aspects of a solar PV rooftop system that may be installed under this contract, 
but can be modified based on the actual Solar PV System specifications. 
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imposed by any governmental authority of any country having jurisdiction over any matter 

related to this agreement. 

“Term” has the meaning given in Clause 24. 

“Utility” means the Nepal Electricity Authority (NEA) or its authorized member entity. 

[“Utility PPA” means any agreement between the project owner and the utility pursuant to 

which the project owner receives payment from the utility for any energy output delivered to 

the grid as recorded by the Bi-directional meter.]
 1
 

“Nepal” means the Federal Democratic Republic of Nepal; 

“Nepalese law” or “Law or Laws” means (i) all law applicable in the Federal Democratic 

Republic of Nepal; and (ii) any regulatory policies, guidelines or industry codes which apply to 

the operation and maintenance of the solar PV system pursuant to this agreement; and (iii) any 

directions, rules or regulations issued by any competent or regulatory authorities. 

“NPR” means the lawful currency of Nepal. 

SECTION I: ENGAGEMENT AND RELATIONSHIP 

2.     ENGAGEMENT AND RELATIONSHIP OF THE PARTIES
2
 

2.1 The O&M contractor undertakes to operate, maintain, repair and manage the solar PV 

system on behalf of the project owner throughout the term and the project owner 

agrees to engage the O&M contractor throughout the term to carry out the O&M 

services and further activities contemplated under this agreement and on the terms and 

conditions of this agreement.
3
 

2.2 The O&M contractor has been retained by the project owner as an independent 

contractor to operate and maintain the solar PV system, with the O&M manuals and to 

the standard of a reasonable and prudent operator. 

3. PERFORMANCE STANDARDS
4
 

3.1 The O&M contractor shall perform the O&M services and other services as 

contemplated hereunder in accordance with the following: 

a. This agreement and its schedules and annexes; 

b. The O&M manuals; 

c. The applicable manufacturer and supply warranties; 

d. The requirements of the utility; 

e. Applicable insurance policies obtained and maintained by the O&M contractor in 

accordance with this agreement; 

f. All applicable Nepalese laws; and 

g. any other documents to be signed between the parties for the purposes of the 

performance of this agreement. 

 
1 To be retained or removed depending on whether it is intended to enter into a utility PPA or not. 
2 This sets out the general engagement and scope of services of the O&M contractor under this agreement. 
3 Schedule 1 sets out a detailed description of the solar PV System, its components and the various equipment and a 
description of the site. 
4 Recommended to set out the relevant applicable standards and regulations the O&M contractor must perform in 
compliance with as these will not all be included specifically in this agreement but rather referred to (such as the O&M 
manuals and manufacturer and supply warranties). 
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4. [UTILITY PPA]
1
 

4.1 The O&M contractor will manage ongoing arrangements with the utility on behalf of 

the project owner in relation to meter readings and follow up on invoices to the utility 

where applicable under the utility PPA. 

  

 
1 To delete or retain depending on whether the project owner will enter into a utility PPA or not. 



  cg';'rL 

140 | u|L8–hl8t ;f}o{ lkeL k|0ffnLsf] nflu lgb]{lzsf 
 

SECTION II: OPERATION AND MAINTENANCE SERVICES 

5. PREVENTATIVE MAINTENANCE 

5.1 The O&M contractor agrees and acknowledges that the continuous operation of the 

solar PV system is essential, especially during day hours therefore the work of repairs, 

maintenance, rebuild and tests must be planned in such a way that interruptions to the 

solar PV system operation are kept to a minimum and as a consequence the O&M 

contractor at its own cost will apply a higher standard of diligence to perform during 

night hours to the extent possible in order to minimize interruptions and maximize 

production.
1
  

5.2 The O&M contractor will provide all materials, tools, staff and labour requirements, as 

well as its staff expenses, and so on in order to carry out the tasks, except otherwise 

agreed in this agreement. 

5.3 The preventative maintenance of the solar PV system will be comprised of regular visits 

to all the equipment composing such solar PV system, replacement of materials and 

correction of those systems where foreseeable with materials, tools, and labour, 

pursuant to the provisions of the O&M manual and will be carried out in accordance 

with the relevant annual operating and maintenance schedule and other relevant 

provisions of this agreement, including Schedule 2.
2
 

6. MONITORING, FAILURE DETECTION AND INITIATION OF CORRECTIVE 

MAINTENANCE
3
 

6.1 For the purposes of determining when repair and maintenance services are necessary, 

the O&M contractor shall monitor and evaluate the information gathered through 

remote monitoring of the solar PV system in addition to the maintenance and 

inspection site visits. 

6.2 In case of a breakdown or malfunction of the solar PV system, the O&M contractor 

shall take all measures necessary to remedy such breakdown in order to make it work 

properly and conduct all necessary corrective maintenance in accordance with the 

agreed performance specifications and the relevant provisions of Schedule 2. 

7. SPARE PARTS
4
 

7.1 The O&M contractor shall prepare the spare parts list for the solar PV system and 

provide this to the project owner within [ten (10)] days of the effective date. 

7.2 The project owner shall procure and supply the spare parts as necessary for the 

operation and maintenance of the solar PV system and such spare parts shall remain 

the property of the project owner at all times. 

7.3 Notwithstanding the foregoing, the O&M contractor may directly procure spare parts 

on behalf of the project owner as necessary for the solar PV system provided that: (i) the 

project owner shall be liable for and make direct payment to any supplier or reimburse 

the O&M contractor as duly invoiced to the O&M contractor for any spare parts and 

 
1 Suggest this is agreed to avoid interruption of the project owner’s (or relevant customer’s) production at the premises. 
2 General provision on preventative maintenance is provided here with further details in Schedule 2. However, the detailed 
plan should be agreed in the Annual Operating and Maintenance Manual as particular to the solar PV system and project. 
3 This applies to maintenance and repair services to be provided outside of the scheduled preventative maintenance services, 
such as in the case of breakdown of the solar PV system as notified by the project owner. 
4 The solar PV system will require a stock of spare parts for its maintenance and repair. The costs for such spare parts should 
be borne by the project owner, which will be taken into account when agreeing the monthly service fee. In addition, 
ownership of the spare parts should be with the project owner at all times. 
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other items required for the repair of the solar PV system provided that the project 

owner shall be entitled to prior approve the order and purchase of any items or 

combined order of a value of NPR[***] or more; and (ii) such spare parts shall remain 

the property of the project owner at all times. 

7.4 The O&M contractor shall be fully responsible for, at its cost, storing and securing all 

spare parts as necessary for the solar PV system. 

7.5 At the request of the project owner, the O&M contractor shall conduct an audit of the 

spare parts list to detail: 

a. The spare parts that have been used and require replacement; 

b. The spare parts that have been procured by the project owner since the last audit 

conducted pursuant to this Clause; and 

c. [***]. 

8. PLANS AND REPORTING
1
 

8.1 The O&M contractor shall maintain up-to-date operating logs, records and reports 

regarding the operation and maintenance of the solar PV system.  

8.2 The O&M contractor shall submit to the project owner an annual program of scheduled 

maintenance, prior to the commencement of each contract year (with the first such 

plan being provided within fifteen (15) days of the effective date) (such annual 

programs being the “Annual Operating and Maintenance Schedule”). 

8.3 The O&M contractor shall within seven (07) business days after the end of the relevant 

contract year, submit to the project owner an operations report covering the operations 

and maintenance conducted for the solar PV system during the preceding contract year. 

8.4 The O&M contractor shall within [five (05)] business days after the end of each 

calendar month submit to the project owner a monthly operation, including but not 

limited to: 

a. The operations and maintenance conducted during such preceding calendar 

month; 

b. The meter readings for the production of energy output of the solar PV system for 

the preceding calendar month; and 

c. [***]. 

8.5 The O&M contractor shall provide the project owner reasonably necessary assistance 

in connection with the project owner’s compliance with reporting requirements under 

applicable laws or any other agreement to which the project owner is a party relating to 

the solar PV system, including providing reports, records, logs and other information 

that the project owner may reasonably request related to the solar PV system. 

9 HEALTH AND SAFETY 

9.1 The O&M contractor must comply at all times during the performance of the O&M 

services with all applicable occupational health and safety laws and regulations, and all 

occupational health and safety guidelines, rules and procedures provided by the project 

owner to the O&M contractor as applicable to the premises. 

 
1 The O&M contractor should provide reports and plans for O&M services to ensure efficient coordination between the project 
owner and the O&M contractor and for the project owner to be able to verify the O&M contractor is fulfilling its duties under 
this agreement. In addition, this should include assisting with providing meter readings and other reports required under 
agreements the project owner may have entered into in relation to the solar PV system (such as a power purchase agreement, 
or a utility PPA). 
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9.2 The O&M contractor shall provide all fire prevention and safety equipment for the solar 

PV system as required under law and to ensure safe operation of the solar PV system. 

9.3 The O&M contractor shall be responsible for providing all personal protective 

equipment as may be required for its personnel assigned to work at the site. 

10 PERSONNEL 

10.1 The O&M contractor represents and warrants that its personnel are trained and skilled 

practitioners at performing work similar to the O&M services and will perform the 

O&M services in accordance with the terms and conditions of this agreement.  

10.2 If the conduct or performance of any of the O&M contractor’s personnel, in the 

project owner’s opinion, is unsatisfactory, the project owner may advise the O&M 

contractor and the O&M contractor at its own cost and expense at the O&M 

contractor’s sole cost and expense, shall replace such personnel with personnel 

suitably qualified and acceptable to the project owner.
1
 

SECTION III: O&M SERVICE FEE AND PAYMENT TERMS 

11 O&M SERVICE FEE 

11.1 The project owner shall pay the O&M contractor the monthly service fee throughout 

the term in consideration of the O&M services. 

12 FEE FOR NON-STANDARD MAINTENANCE SERVICES AND PARTS
2
 

12.1 If any repair or maintenance of the solar PV system is required due to: 

a. Conditions at the premises;  

b. The project owner’s breach of any provisions of this agreement; 

c. The negligent act or wilful misconduct of the project owner; 

d. Any work carried out on the solar PV system by the project owner or any third 

party other than as prior approved by the O&M contractor; or 

e. Inaccuracy of any information provided by the project owner and relied upon by 

the O&M contractor, 

The project owner shall fully reimburse the O&M contractor the cost and expense for such 

maintenance and repair at the O&M contractor’s, or if applicable the subcontractors, then 

current standard rates in addition to the monthly service fee.   

13 TAXES 

13.1 All prices are stated exclusive of any applicable taxes and the O&M contractor shall 

add any such applicable value-added taxes and other applicable taxes to its invoices 

and charge them to the project owner in accordance with laws. 

14 PAYMENT TERMS 

14.1 The payments to the O&M contractor of the monthly service fee and any other 

payments under this agreement shall be made in accordance with Clause 14.  

14.2 The monthly service fee shall be paid monthly in arrears as invoiced by the O&M 

 
1 Suggest the project owner should be entitled to request replacement of personnel of the O&M contractor if they behave in 
an unsatisfactory way as they will be attending to the project owner’s location or representing the project owner as a 
subcontractor. 
2 Suggest the O&M contractor would be entitled to an additional fee for performing services where these are required due to 
a breach by the project owner of its obligations under this agreement and so on. 
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contractor to the project owner and within [15] days of the date of issuance of the 

relevant invoice.   

14.3 All payments to the O&M contractor under this agreement shall be made by bank 

transfer to the bank account of the O&M contractor as may be notified by the O&M 

contractor to the project owner from time to time. 

14.4 If the project owner fails to pay the O&M contractor any sum payable to the O&M 

contractor when due pursuant to the agreement, the project owner shall be liable to 

pay interest to the O&M contractor on such sum from the due date for payment at the 

annual rate of [***%] per annum accruing on a daily basis until payment is made. 

SECTION IV: PERFORMANCE PENALTIES AND PERFORMANCE GUARANTEE 

15 FAILURE OF THE SOLAR PV SYSTEM
1
 

15.1 If the solar PV system completely fails to provide energy output during more than [***] 

hours of daylight in one day on more than [five (5)] instances in any three-month 

period during the term the project owner shall be entitled to either: 

a. Terminate this agreement upon giving at least [30] days’ notice to the O&M 

contractor expiring not later than the end of the second month following the 

relevant three-month period pursuant to this Clause; or 

b. A penalty payment of [***] NPR from the O&M contractor and such penalty 

payment will be deducted from the next relevant monthly service fee. 

16 [PERFORMANCE GUARANTEE]
2
 

16.1 The O&M contractor hereby warrants that the solar PV system shall be capable of 

generating a minimum performance ratio of [***%] in each contract year (the 

“Performance guarantee”). 

16.2 It is agreed and acknowledged by the parties that in the event the performance 

guarantee is not achieved for any contract year the O&M contractor shall pay 

performance penalties to the project owner in accordance with Clause 0.   

  

 
1 Suggest this as a reasonable performance guarantee provided by the O&M contractor particularly if it is a different service 
provider from the engineering, procurement and construction (EPC) contractor that installed the system. 
2 Provided suggested performance ratio guarantee and penalties for failure to achieve this. This would be appropriate where 
the O&M contractor also provided EPC services for the system. Nevertheless, the project owner may request this from the 
O&M contractor in any event. 
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17 PERFORMANCE PENALTIES
1
 

17.1 If for any contract year, the performance ratio is less than the performance guarantee 

then the O&M contractor shall be liable to pay a penalty to the project owner in an 

amount equal to [NPR***] for each 0.1% shortfall between the performance ratio and 

the performance guarantee up to a maximum amount equivalent to [8%] of the total 

aggregate monthly service fees payable for such contract year ("Performance 

penalties"). 

17.2 The O&M contractor shall within fifteen (15) business days following the end of each 

relevant contract year calculate the performance ratio (in accordance with schedule 3) 

in respect of that contract year and, if applicable, calculate the amount of performance 

penalties payable in respect of the relevant contract year and notify the same to the 

project owner as soon as reasonably practicable. 

17.3 Any performance penalties payable under this agreement shall be payable to the 

project owner by bank transfer to the project owner’s designated account within [five 

(05)] days following demand thereof from the project owner. 

17.4 It is agreed the project owner shall be entitled to avail itself of its right to claim 

damages and apply any other available remedy available to it under law for any such 

failure of the performance guarantee to be achieved in addition to its right to receive 

such performance penalties payments. 

17.5 It is agreed the performance penalties shall not be applied in the event the failure to 

achieve the performance guarantee is caused by the act or breach of this agreement by 

the project owner. 

  

 
1 Suggest structuring these as penalties rather than liquidated damages. This is preferred under Nepalese law governed 
contracts as penalty provisions are clearly established under Nepalese law (liquidated damages are less so).  Nepalese law 
also permits the parties to agree that penalties are either an exclusive remedy for the relevant matter at hand or are payable in 
addition to the compensation for damages (it being noted that the project owner would need to demonstrate and evidence 
such damages).   
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SECTION V: PROJECT OWNER’S OBLIGATIONS1 

18 The project owner shall: 

a. Provide or procure for the O&M contractor at no charge, all requisite access to the 

site, plus access to utilities at the premises including electrical power, light and 

water as reasonably required by the O&M contractor in order to perform the O&M 

services; 

b. Pay for all ongoing costs relating to the supply of electricity to the site and 

telecommunications used by the O&M contractor at the site for the purpose of 

carrying out the O&M services; 

c. Provide the O&M contractor with all necessary information about the solar PV 

system, the premises, and the site to enable the O&M contractor to carry out the 

O&M Services; 

d. Pay the monthly service fee and any other fees due in accordance with and subject 

to the further terms and conditions of this agreement; and 

e. [***]. 

  

 
1 This section provides further general obligations of the project owner and may be added to or revised as necessary. 
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SECTION VI: GENERAL MATTERS 

19 SUB-CONTRACTING 

19.1 The O&M contractor may only subcontract part (but not all) of the services to be 

performed under this agreement during the term with the prior written consent of the 

project owner (such consent not to be unreasonably withheld).  

19.2 Notwithstanding Clause 19.1, the O&M contractor shall remain liable for the 

provision of any and all such work and services to the project owner.
1
 

20 O&M CONTRACTOR RIGHT OF ACCESS
2
 

20.1 The project owner grants the O&M contractor and its employees, agents and 

subcontractors, throughout the term of this agreement: 

a. A right of egress and ingress over all walkways and roads at all times to the 

Premises; and 

b. A right to enter and obtain access to the site through the premises, including the 

right to access and use all elevators, stairways or other access points of egress and 

ingress for the purposes of accessing the site, 

For the purposes of performing the services contemplated by this agreement, the project 

owner shall provide such cooperation and assistance to enable the O&M contractor 

(including its employees, agents and subcontractors) to operate, repair and maintain the 

solar PV system and carry out all other services contemplated under this agreement on the 

terms and conditions of this agreement.   

20.2 If the project owner refuses the right of access or obstructs such right of access it will 

be deemed a material breach of the terms of this agreement by the project owner.
 3
 

21 INSURANCE
4
 

21.1 The O&M contractor shall procure and maintain the following insurance policies and 

maintain comprehensive policies of insurance in respect of the following matters and 

in the minimum amounts set out below: 

a. Contractor all risk insurance in an amount of not less than [NPR***]; 

b. Third-party liability insurance in an amount of not less than [NPR***]]. 

21.2 The O&M contractor will not do anything or omit to do anything which could cause 

 
1 It is understood it is the intention that the O&M contractor will perform most if not all of the services under this agreement, 
but may need to engage subcontractor’s for performance of certain services over the course of the long-term contract with the 
project owner’s approval.  However, it should be noted by the O&M contractor that the O&M contractor will remain liable for 
the provision of the services to the project owner under this agreement and for that reason, the O&M contractor should take 
all precautions to ensure it is equally protected under any separate subcontract agreements it enters into with local service 
provider(s). 
2 As the solar PV system will be installed on the rooftop, the O&M contractor will require a right of access to the solar PV 
system in order to effectively perform its obligations under the contract.  Such right of access must be granted to the O&M 
contractor, its authorized personnel and importantly extended to the subcontractor(s) throughout the term of the contract.  
The extension of this right to subcontractors is necessary for the O&M contractor to be able to grant the right of access to the 
subcontractors, who may be engaged to perform certain of the O&M contractor’s services and as such would need to enter 
upon the project owner’s premises to do so. in the case the project owner is a solar service company, and not the facility 
owner, this should be a back-to-back granting of access as the solar service company has been granted by the facility owner. 
3 Due to the vital importance of this right of access for the O&M contractor to be able to perform its obligations under the 
agreement, such right should be irrevocable during the term and if the project owner denies, obstructs or in any way refuses 
such access it will be considered a material breach of the agreement. 
4 Appropriate insurance types and levels should be agreed here and procured based on standard industry practice. 
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any insurance policy referred to in this Clause 21, to become wholly or partly void or 

voidable, and will comply with all requirements and recommendations of any such 

insurers; and give immediate notice to the project owner of any event that might affect 

any such insurance policy (including any claims made under it). 

22 [PROJECT OWNER AND O&M CONTRACTOR REPRESENTATIVES]
1
 

22.1 The O&M contractor and the project owner shall each nominate a representative for 

communication throughout the term of this agreement and provide the other party 

with the respective representative’s details, including name, position and contact 

information.  Such representatives will be the first point of contact for each party. If 

either party wishes to change such representative, it must give reasonable prior 

notification to the other party of the replacement representative. 

22.2 Further to Clause 22.1, the O&M contractor’s and project owner’s respective 

representatives shall meet on a [monthly] basis (or at such other intervals as the 

representatives may mutually agree) to: 

a. Consult and discuss the arrangement and implementation of each phase of the 

Agreement; and  

b. Discuss and settle any issues which may arise throughout the term of this 

agreement.] 

23 FORCE MAJEURE
2
 

23.1 If the performance of any obligation under this agreement by a party should be 

prevented or delayed by an event of force majeure (“Event of Force Majeure”), such as 

fire, natural disaster, war, rebellion, sabotage, embargo, epidemic, act of God, or act, 

rule, regulation, order or directive of any Governmental Authority or the order of any 

court of competent jurisdiction, that party’s duty to perform their obligations affected 

by the event of force majeure shall be suspended for a period equal to the delay 

directly resulting from the occurrence of such event, provided such event is without 

the fault of and beyond the reasonable control of the party invoking force majeure. In 

the event of force majeure, the party invoking force majeure shall not be responsible 

for any damage, increased costs or loss which the other parties may sustain by reason 

of such a failure or delay of performance. 

23.2 In the event that a party wishes to invoke force majeure, such party shall, within seven 

days after the occurrence of the event of force majeure has become known to such 

party, send written notice thereof to the other party. The party affected by force 

majeure shall take appropriate measures to minimise or remove the effects of force 

majeure and, within the shortest possible time, attempt to resume the performance of 

its obligations affected by the event of force majeure. 

 

 
1 This is recommended in such case to ensure ease of communication between the parties and to avoid and/or deal with 
issues efficiently and effectively as these arise during the term. 
2 This is an important clause and should be retained to allow either party to suspend or terminate the performance of its 
obligations when certain circumstances beyond their control arise, making performance inadvisable, commercially 
impracticable, illegal, or impossible. The list of events to be included is a matter of negotiation between the parties, but the 
clause as drafted is typical and should include “regulation, order or directive of any Governmental Authority” as Nepalese law 
is developing, and regulations can change in nature relatively often compared to other legal systems.   
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24 TERM AND TERMINATION
1
 

24.1 This agreement shall be effective from the effective date until the date being the [****] 

of the effective date (“Term”)
2
 unless it is early terminated in accordance with this 

Clause 24 or other applicable provisions of this agreement. 

24.2 This agreement may be terminated in the following circumstances: 

a. Upon the expiration of the term without any requirement for further notice; 

b. The parties mutually agree to terminate this agreement; 

c. By written notice to the other party on breach of any obligation under this 

agreement by the other party, and, where capable of remedy, such breach remains 

unremedied after [thirty (30)] days of such notice; 

d. By written notice to the other party with immediate effect at any time if an 

insolvency event occurs in respect of such other party; and 

e. Pursuant to any other right of unilateral termination a party may have under this 

agreement and Nepalese law. 

24.3 Termination of this agreement is without prejudice to any rights and obligations that 

have already accrued to a party prior to the termination. 

24.4 On termination of this agreement for whatever reason: 

a. The O&M contractor shall leave the solar PV system in as good condition as it was 

on the effective date normal wear and tear and casualty excepted; 

b. The O&M contractor shall use commercially reasonable efforts to cooperate with 

the project owner or a succeeding operator to assure that the operation and 

maintenance of the solar PV system is not disrupted, including but not limited to 

taking all reasonable steps requested by the project owner required to effect the 

assumption of any contracts with third party service providers or suppliers related 

to the solar PV system operation and maintenance; and 

c. Subject as otherwise provided in this agreement and to any rights or obligations 

which have accrued prior to termination, neither party shall have any further 

obligation to the other under this agreement.  

25 INDEMNITY 

25.1 The O&M contractor agrees to indemnify and hold harmless the project owner and its 

directors, officers, employees and agents from any claims, causes of action, or 

liabilities, loss (including consequential loss), sickness, injury or death of its personnel, 

which arise out of the breach of any of the warranties, undertakings, obligations and 

representations under this agreement by the O&M contractor. 

26 LIMITATION OF LIABILITY 

26.1 Each party’s liability under this agreement shall be limited to direct actual damages 

only.
3
 

26.2 Nothing in these conditions excludes or limits the liability of the O&M contractor for 

death or personal injury caused by the O&M contractor’s negligence; for any matter 

 
1 These provisions for early termination include standard cases such as agreement between the Parties, material and 
unremedied breach, and bankruptcy/winding up of either party.  Further specific events that may enable either party to 

terminate the agreement may be agreed between the parties based on commercial concerns and so on at such time. 
2 This should be agreed between the parties but may be for a specific period such as five years or for the entire lifespan of the 
system or in line with the term of the underlying agreements related to the solar PV system (power purchase agreement, utility 
PPA and so on). 
3 The parties’ liability should be limited to direct damages only. 
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which it would be illegal for the O&M contractor to exclude or attempt to exclude its 

liability; or for fraud or fraudulent misrepresentation.  

27 WARRANTIES 

27.1 Each party (a “Relevant party”) represents, warrants and covenants to each other party 

that: 

a. The relevant party is duly incorporated, validly existing and in good standing order 

under the law of its jurisdiction of incorporation; 

b. The relevant party has the full power and authority to enter into and perform its 

obligations under this agreement; 

c. This agreement constitutes binding obligations on the relevant party in accordance 

with its terms, subject to any principles of equity or insolvency law; 

d. Other than as expressly stated in this agreement, the relevant party has obtained all 

applicable corporate approvals, licenses, waivers or exemptions as required under 

its constitutional documents, applicable law, and as required by any government 

authority to empower it to enter into and perform its obligations under this 

agreement. 

27.2 Warranties given by the O&M contractor 

a. The O&M contractor represents, warrants and covenants to the project owner: 

b. The O&M services will be performed with all the skill and care to be expected of 

an appropriately qualified and experienced contractor with experience in 

performing services of a similar size, type, nature and complexity to the O&M 

services; 

c. The O&M services will be performed in a timely and professional manner in 

accordance with all applicable Nepalese laws and this agreement; 

d. The O&M services will be performed with the highest regard for the safety and 

protection of the environment so that the solar PV system is capable of being 

operated and utilized in accordance with all applicable Nepalese laws and this 

agreement; and 

e. Tthe O&M Services will be carried out in accordance with the standards on 

environmental, social, and health and safety set by the project owner and all 

Nepalese national standards on electric, environmental, social, environmental 

protection, and fire protection. 

28 NOTICES
1
 

All notices shall be made in writing and shall be deemed given or made as of the date 

delivered, whether by personal delivery, courier or email to the address set out in the 

introduction, or to such other postal or email address of which the sender has received prior 

written notice from the recipient advising the sender that correspondence in connection with 

this Agreement should be sent to such other postal or email address. 

29 CONFIDENTIALITY AND PUBLICITY
2
 

29.1 The Parties shall (and shall ensure that each of their agents and where applicable 

officers and employees shall) at all times keep confidential any confidential 

 
1 This is a standard clause and should not require to be amended.  Also, it sets agreement on deemed delivery of notice, 
which shall trigger time lines under other clauses such as Clause 24.2c, under which a party must remedy a breach of contract 
within 30 days of receiving notice from the other party otherwise the agreement may be terminated. 
2 This is a standard clause on confidentiality and should not require much modification, other than specifying which 
information shall be included as confidential.  It also includes exceptions on disclosing such confidential information, such as 
to advisors and as required under law necessary in practice. 
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information which it may acquire during any communications preceding or after the 

execution and during the performance of this agreement in relation to the other party 

and this agreement, and shall not use or disclose such confidential information to any 

other person. For the purposes of this clause, “Confidential information” shall include 

in respect of the disclosing party (the “Disclosing party”), any and all information and 

know-how in any form, whether of a technical, financial, business or other nature, 

including, without limitation, the disclosing party's activities, operations, research, 

development, finances, marketing plans, product specifications, operations, systems, 

policies, procedures, practices, data, methods, any ideas, concepts, sketches, copy, 

art-work, documentation or notes conceived related to the solar PV system, any 

information, analyses, compilations, studies and other material generated pursuant to 

this agreement which contains, reflects, or is/are derived from, any of the foregoing, 

and any other sensitive information or communications which would reasonably be 

deemed to be confidential that is or has been disclosed to or otherwise received or 

obtained, directly or indirectly, by the other party, whether or not in connection with 

or pursuant to this agreement, and the details, terms and conditions of this agreement. 

29.2 Each party shall cause its personnel, agents and any subcontractors engaged in the 

performance of this agreement to treat all such confidential information in Clause 29.1 

as confidential, as well as any third party, who has been given access to such 

confidential information shall treat it as confidential so as to ensure that such 

confidential information will not be made available to any unauthorized third party. 

29.3 Notwithstanding Clauses 29.1 and 29.2: 

a. the parties may disclose confidential information if and to the extent: 

i. Required by any Governmental authority; 

ii. Required by any applicable law; 

iii. Disclosed to the professional advisors, auditors and/or bankers of each party; 

iv. The confidential information has come into the public domain through no fault 

of that party; or 

v. The other party has given its prior written approval of the disclosure, 

provided that any confidential information so disclosed will be disclosed only after 

consultation with the other party and such consultation is lawful and reasonably 

practicable; 

30 VARIATIONS 

No variation to this agreement shall be effective unless it expressly refers to this agreement and 

is made in writing and signed by or on behalf of the parties.  

31 SEVERABILITY 

If any provision of this agreement is determined by any arbitral tribunal, court or other 

competent authority to be unlawful and/or unenforceable, the other provisions of this 

agreement will continue in effect. If any unlawful and/or unenforceable provision would be 

lawful or enforceable if part of it were deleted, that part will be deemed to be deleted, and the 

rest of the provision will continue in effect (unless that would contradict the clear intention of 

the parties, in which case the entirety of the relevant provision will be deemed to be deleted). 

32 ASSIGNMENT 

32.1 The O&M contractor may not without the prior written consent of the project owner 

assign, transfer, charge, license or otherwise deal in or dispose of any contractual 

rights or obligations under this agreement. 
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32.2 The project owner may assign, transfer, charge, license or otherwise deal in or dispose 

of any contractual rights and obligations under this agreement on giving thirty (30) 

days’ prior notice to the O&M contractor without the prior written approval of the 

O&M contractor.
1
 

33 LAW, LANGUAGE AND COPIES 

33.1 This agreement (together with all documents referred to herein) shall be governed by 

and construed according to Nepalese laws.   

33.2 This agreement shall be entered into in [English and] Nepalese in two (2) original 

copies of each version. In the event of any inconsistency between the English and 

Nepalese language versions, the [English]/[Nepalese] language version shall prevail. 

34 DISPUTES 

34.1 Any dispute arising out of or in connection with the agreement shall be resolved in 

accordance with this Clause 34. Before referring a dispute to the arbitration, the 

parties shall endeavour to resolve any dispute amicably within 30 days of a party 

giving notice to the other party that a dispute has arisen. 

34.2 Any such dispute which cannot be resolved amicably shall be resolved by arbitration 

at the Nepal ‘s relevant lawful bodies in accordance with its Rules of Arbitration. The 

number of arbitrators shall be three. Each party shall appoint one arbitrator, with the 

third to be appointed by such two appointed arbitrators.  The place of arbitration shall 

be [***], Nepal. The language to be used in the arbitral proceedings shall be English.  

[SIGNATURE PAGE TO FOLLOW] 

  

 
1 The right of the O&M contractor to assign its contractual obligations with prior written consent of the project owner must be 
included to allow the O&M contractor to engage a subcontractor to perform certain of its obligations if necessary. 
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IN WITNESS WHEREOF, the parties hereto have executed this agreement as of the day and 

year first above written.   

 

For and on behalf of  

[The O&M contractor] 

 

 

 

_____________________ 

[***] 

[Position] 

For and on behalf of  

[The project owner] 

 

 

 

__________________ 

[***] 

[Position] 
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SCHEDULE 1 – SOLAR PV SYSTEM SPECIFICATIONS1 

1. System Installed Capacity (kW): [***] 

2. Module(s): 

Manufacturer/Model Specifications Quantity 

[***] [***] [***] 

[***] [***] [***] 

2. Inverter(s): 

Manufacturer/Model Specifications Quantity 

[***] [***] [***] 

[***] [***] [***] 

3. Premises and site 

[To add the written description of the premises and site] 

4. List of accompanying drawings 

[To be added by the O&M Contractor as necessary, including drawing of the solar PV 

system, site and so on] 

  

 
1 The contractor and project owner shall insert a full technical description of the relevant equipment and so on. This should 
cover make, specification, age and condition at the effective date. Records of any the maintenance and servicing prior to 
entering into this agreement should be included if available. This should also include all ancillary equipment. This shall take 
the form of written records, photographs and scaled plans and sections. 
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SCHEDULE 2 – O&M SERVICES1 

PART 1: PREVENTATIVE MAINTENANCE SERVICES 

During the term, the O&M contractor shall perform regular preventative maintenance services 

for the solar PV system, including: 

a. [Quarterly] Site visits per contract year to conduct inspections and solar PV system 

check-ups; 

b. Daily SCADA monitoring to ensure any issues are dealt with as soon as practically 

possible; 

c. Undertake monthly system meter readings; 

d. [Quarterly] cleaning of the solar PV system; and 

e. [***]. 

PART 2: CORRECTIVE MAINTENANCE SERVICES 

a. The O&M contractor shall notify the project owner within twenty-four (24) hours 

following the O&M contractor’s discovery of any material malfunction in the operation 

of the solar PV system.   

b. The project owner shall notify the O&M contractor immediately upon the discovery of 

any condition adversely affecting the operation of the solar PV system. 

c. The parties shall each designate personnel and establish procedures such that each 

party may provide notice of such conditions requiring the O&M contractor’s repair or 

alteration of the solar PV system throughout the term.   

d. The O&M contractor shall use best efforts to conduct required corrective maintenance 

to remedy any material malfunction in the solar PV system within [three (3)] days of 

either:  

i. Notifying the project owner of such material malfunction pursuant to paragraph (a) 

above; or  

ii. Receiving notification from the project owner pursuant to paragraph (b) above. 

 

 

 

 

 

 

 
1 The list of regular preventative maintenance and corrective maintenance services obligation should be agreed and set out 
here. An indicative list is provided here for guidance purposes only. 
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c=!$   k|0ffnLsf] ljleGg k|sf/x¿sf] Single-line diagram 
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c=!%   ljQLo df]8lnª ug{ Excel tool 

tn lbOPsf] l:qmg;6x¿n] s]jn calculation tool sf] kl/ro u/fpg vf]h]sf] xf] h'g Microsoft Excel 

kmfOnsf] ¿kdf calculation sf] nflu l/kf]6{df cnu} pknAw 5 . 
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c=!^   k|0ffnLsf] cfwf/e"t ;d:of lgjf/0f ug]{ k|lqmof 

 

k|0ffnLsf] cfwf/e"t ;d:of lgjf/0f ug]{ k|lqmof 

 

lu|8–hl8t lkeL k|0ffnLsf] ;d:of lgjf/0f ubf{, k|lqmofn] ;fdfGotof ;f}o{ Kofgnx¿, OGe6{/x¿, tf/x¿, 

/ lu|8 h8fg;Fu ;DalGwt ;d:ofx¿ kQf nufpg] / ;dfwfg ug]{ ;dfj]z ub{5 . lah'nL;Fu sfd ubf{ 

;Defljt hf]lvdx¿ lgDTofpg ;S5 eg]/ Wofg lbg' dxQ\jk"0f{ 5 . lkeL k|0ffnLsf] s'g} klg efusf] 

;d:of lgjf/0fsf] af/]df cfTdljZjf;sf] sdL jf c;xhtfsf] efjgfsf] cj:yfdf, of] ;d:ofsf] ;'/Iff / 

k|efjsf/L ;dfwfg b'j} ;'lglZrt ug{ lj1 d2t vf]Hg b[9tfk"j{s l;kmfl/; ul/G5 . 

tkfO{+sf] lu|8–hl8t lkeL k|0ffnLsf] ;d:of lgjf/0fdf d2t ug{ ;Sg] s]xL r/0fx¿ tn pNn]v ul/Psf 

5Gf\M 

✓ lu|8 h8fg k|dfl0ft ug{'xf];M lu|8 h8fg ;'/lIft 5 / If]qdf s'g} kfj/ cfp6]h 5}g eg]/ 

;'lglZrt ug{'xf];\ . k|0ffnL 7Ls;Fu ljB'tLo lu|8df h8fg ePsf] k'li6 ug{'xf];\ / lu|8 h8fg l:jr 

;lqmo ug{'xf];\ . 

✓ ;f}o{ Kofgnx¿ lg/LIf0f ug{'xf];M ;f]nf/ Kofgnx¿ s'g} klg ef}lts Iflt h:t} b/f/, efFlrPsf] jf 

5fof+sgsf] nflu /fd|/L hfFr ug{'xf];\ . w'nf], kmf]xf]/, jf lxpF x6fpg Kofgnx¿ ;kmf ug{'xf];\ h;n] 

ltgLx¿sf] bIftf 36fpg ;S5 . 

✓ tf/x¿sf] hfFr ug{'xf];M ;f}o{ Kofgnx¿, sDafOg/ aS; -olb nfu" ePdf_, / OGe6{/x¿ aLrsf] 

tf/ h8fgx¿ Wofgk"j{s lg/LIf0f ug{'xf];\ . v's'nf] h8fgx¿, Ifltu|:t s]anx¿, jf hn]sf] 

sDkf]g]G6x¿ vf]Hg'xf];\ . s'g} klg v's'nf] (loose) h8fgx¿ s8f ug{'xf];\ / bf]ifk"0f{ 36sx¿ 

abNg'xf];\ . 

✓ OGe6{/sf] lgu/fgL ug{'xf];M q'l6 ;Gb]zx¿, q'l6 sf]8x¿, jf c;fdfGo Jojxf/sf] nflu OGe6{/sf] 

k|bz{g jf lgu/fgL k|0ffnL hfFr ug{'xf];\ . OGe6{/sf] k|of]ustf{ k'l:tsf jf ljlzi6 q'l6 sf]8x¿ / 

;d:of lgjf/0f r/0fx¿nfO{ ;Gbe{ ug{'xf];\ . 

✓ DC ef]N6]h k/LIf0f ug{'xf];M ;f}o{ Kofgn cfp6k'6, sDafOg/ aS;, / OGe6{/ Ogk'6 ;lxt 

k|0ffnLdf ljleGg laGb'x¿ / 6ld{gnx¿df DC ef]N6]h dfkg ug{'xf];\ .  

✓ AC ef]N6]h k|dfl0ft ug{'xf];M OGe6{/sf] cfp6k'6 6ld{gnx¿df AC ef]N6]h dfkg ug{'xf];\ . 

ef]N6]h lu|8 ef]N6]h;Fu d]n vfG5 / :jLsfo{ bfo/f leq k5{ eg]/ k'li6 ug{'xf];\ . sd ef]N6]h jf 

ef]N6]hsf] cg'kl:yltn] OGe6{/ jf lu|8 h8fgsf] ;d:ofnfO{ ;+s]t ug{ ;S5 . 

✓ ;'/Iff pks/0fx¿sf] lg/LIf0f ug{'xf];M DC ljR5]bg l:jrx¿, AC ljR5]bg l:jrx¿, / ;h{ 

k|f]6]S6/x¿ h:tf ;'/Iff pks/0fx¿ 7Ls;Fu sfd ul//x]sf 5g\ egL k|dfl0ft ug{'xf];\. ltgLx¿ 

v;]sf] jf Ifltu|:t ePsf] 5}g eg]/ ;'lglZrt ug{'xf];\ . 

✓ cg'udg k|0ffnLsf] ;dLIff ug{'xf];M olb PV k|0ffnL;Fu cg'udg k|0ffnL 5 eg], k|bfg ul/Psf] 

8f6f / cn6{x¿nfO{ Wofgk"j{s ;dLIff ug{'xf];\ . kfj/ cfp6k'6, ef]N6]h, jf xfnsf] l/l8ªx¿df 

s'g} klg clgoldttfx¿ vf]Hg'xf];\ . crfgs 36\g] jf ptf/–r9Þfjx¿ klxrfg ug{ oL 

k9fOx¿nfO{ k'/fgf] jf P]ltxfl;s 8]6f;Fu t'ngf ug{'xf];\ . 

✓ Jofj;flos ;xfotf vf]Hg'xf];M olb tkfO{+ :jtGq ¿kdf ;d:of klxrfg ug{ jf ;dfwfg ug{ 

c;dy{ x'g'x'G5 eg], of] of]Uo ;f}o{ :yfkgfstf{ jf PV k|0ffnLx¿df cg'ejL On]S6«Llzog;Fu 

k/fdz{ ug{ ;Nnfx lbOG5 . 
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Ufg]{ / ug{ gx'g] sfo{x? 
 

Ufg]{ sfd gUfg]{ sfd 

Ps lj1 k|fljlwsnfO{ s/f/df lng'xf];\ . 
tkfO{+;Fu ljz]if1tf geP;Dd DIY :yfkgfx¿ k|of; 

gug{'xf];\ . 

pRr–u'0f:t/ sDkf]g]G6x¿ 5gf}6 ug{'xf];\ . cfˆgf] Kofgndf 5fof gkfg{'xf]; \ . 

:yfgLo lgodx¿sf] kfngf ug{'xf];\ . lah'nLsf sDkf]g]G6x¿;Fu 5]85f8 gug{'xf];\ . 

tkfO{+sf] k|0ffnL 36sx¿sf] Vofn /fVg'xf];\ . c;Lldt lah'nL pTkfbg x'G5 eg]/ dfGg' x'Fb}g . 

cfˆgf] k|0ffnLsf] sfo{;Dkfbg lgu/fgL ug{'xf]; \ .  k|0ffnLdf k'Ug] kx'Fr cj?4 gug{'xf];\ . 

lgoldt dd{t ;Def/ ug{'xf];\ . jf/]G6L / aLdfnfO{ a]jf:tf gug{'xf];\ . 

s'g} klg hfFr÷dd{t sfo{ ug{ k|lzlIft JolQmx¿sf] 

k|of]u ug{'xf];\ . 
;'/Iff ;fjwfgLx¿ a]jf:tf gug{'xf];\ . 

 jf/]G6L / ;]jf ;Demf}tfx¿nfO{ a]jf:tf gug{'xf];\ . 

 s'g} q'l6 ;Gb]zx¿nfO{ a]jf:tf gug{'xf];\ . 

 
tkfO{nfO{ s]lx lglZrt geP;Dd s]lx klg cg'dfg 

gug{'xf];\ . 
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c=!&   k|of]ustf{sf] k'l:tsf 

 

 

 

 

 

 

 

 

 

 

 

 

 

;f}o{ lu|8–h8Lt k|0ffnL 

k|of]ustf{sf] k'l:tsf 
[kl/of]hgfsf] gfd] 

[7]ufgf] 
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kl/ro 

of] k'l:tsfn] ;f}o{ lu|8–hl8t k|0ffnLsf] ;~rfng / dd{t;Def/sf] kl/ro lbG5 . of] k|0ffnL g]kfnsf ;a} 

zt{ / lgodx¿ k'/f ul/ lgdf{0f ul/Psf] 5 . o:tf k|0ffnLdf sd dd{t;Def/sf] cfjZostf k/] klg, 

xfdLn] ;w}+ s] a'‰g'k5{ eg] pmhf{ pTkfbg ug]{ k|0ffnL ePsf]n] tkfO{ pko'Qm ?kdf of]Uo geP;Dd o;nfO{ 

k|of]udf Nofpg] k|of; gug{' xf]nf . tkfO{sf] ;'/Iff xfd|f] klxnf] k|fyldstf÷rf;f]sf] ljifo xf] .  

pks/0f cfk"lt{stf{ 

[pks/0f cfk"lt{stf{sf] ljj/0f pNn]v ug{'xf];\, h:t} gfd 7]ufgf, cflb] 

;fdfu|L h8fgstf{   

gfdM        …………………………………….. 

7]ufgfM          …………………………………….. 

cfkTsflng ;Dks{ g+=-kmf]g_M …………………………………….. 

6]lnkmf]g gDa/M        …………………………………….. 

df]afOn gDa/M         …………………………………….. 

k'l:tsfsf] af/]df 

of] k'l:tsfn] j0f{g u/]sf] ;fdflu|x¿sf] unt k|of]u, cgflws[t kl/jt{gx?n] ubf{ x'g cfpg] ;d:ofdf s'g} 

klg lhDd]jf/L lnO{g] 5}g . o; k'l:tsfdf ePsf ;a} hfgsf/L / lgb]{zgx¿n] k|0ffnLsf] jt{dfg 

cj:yfnfO{ hgfpF5 . 

dd{t;Def/ 

s'g} klg Joj;flos k|fljlwsn] l;kmfl/z gu/];Dd tkfO{ cfkm}n] ;]jfnfO{ ;+rfngdf Nofpg] k|of;   

gug{';\ . 

;f]nf/ Kofgn ha ;kmf ul/Psf] x'G5, Tolta]nf o;n] pRr ljB't pTkfbg ub{5 . lgoldt jiff{ jf kfgL 

kfOkn] ;kmf ubf{ ;f]nf/ Kofgnsf] ;kmfO{ sfod /xG5 . olb ;f]nf/ Kofgnx¿ cToflws kmf]xf]/ ePdf 

To;nfO{ lr;f] kfgLn] ;kmf ug{'k5{ . tkfO{ cfkm}F ;f}o{ Kofgnx? h8fg ePsf] 5tdf gr8\g'xf];\ / :jf:Yo 

/ ;'/Iffsf af/]df /fd|f];+u k|lzlIft :tl/o k|fljlwsaf6x¿af6 dfq ;]jf lngxf];\ . 

;f]nf/ Kofgndf k/]sf] 5fofFn] bIftf / pmhf{ pTkfbg Ifdtfdf c;/ kf5{ . lj?jfx¿ x's{gfn] jif{sf] 

ljleGg ;dodf ;f}o{ Kofgndf 5fofF kfg{ ;S5 h;sf] cfjZostf cg';f/ cg'udg / lgjf/0f ug{'kb{5 . 

To;}ul/ ;]nf/ Kofgndf eg] kftx¿, r/fx? / cGo kmf]xf]/x? ;fjwfgLk'j{s x6fpg'k5{ .  

olb tkfO{sf] k|0ffnL /fd|f];Fu sfd ul//x]sf] 5}g eg] ;d:of lgjf/0f v08 hfFr ug{'xf];\ . 

olb tkfO{sf] k|0ffnL aGb ug{ cfjZos 5 eg] s[kof qmda4 ¿kdf oL r/0fx?sf] kfngf ug{'xf];\ . 

▪ OGe6{/sf] 5]pdf /x]sf] DC cfO;f]n]6/÷a|]s/ aGb ug{'xf];\ .  

▪ OGe6{/sf] 5]pdf /x]sf] AC cfO;f]n]6/÷a|]s/ aGb ug{'xf];\ .  
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oL r/0fx¿ kfngf ubf{ ;f}o{ Kofgnx¿ ;'/lIft ¿kdf cnu x'g]5 . o;nfO{ km]l/ rfn' ug{sf] nflu tkfO{ 

s]jn of] k|lqmofnfO{ pN6fpg'xf];\ . ;w}F ;Demg'xf];\ ls tkfO{sf] k|0ffnLn] lbgsf] pHofnf] ;dodf lah'nL 

pTkfbg ul//x]sf] x'G5 . ljWo'lto em8\sfaf6 aRg ;w}F ;ts{tf ckgfpg' k5{ . yk hfgsf/Lsf nflu of] 

sfuhftsf] ;+rfng lgb]{lzsf x]g{'xf];\ .  

lu|8–hl8t ;f}o{ k|0ffnLsf efux¿ 

;f}o{ lu|8–hl8t k|0ffnLsf sDkf]g]G6x?nfO{ tn ;+If]kdf j0f{g ul/Psf] 5 .  

▪ ;f]nf/ Kofgnx¿M ;"o{sf] ls/0f k|fKt u/]/ ;f]nf/ Kofgnn] lah'nL pTkfbg ub{5 .  

▪ ;ls{6 a|]s/M ;6{ ;ls{6sf] cj:yfdf ;ls{6 – a|]s/n] :jrflnt ¿kdf ;ls{6 sf6\5 .  

▪ lu|8 OGe6{/M lu|8 OGe6{/n] ;f]nf/ Kofgnsf] DC OGk'6nfO{ AC cfp6k'6df ?kfGt/0f u5{ / lu|8;Fu 

l;ª\qmf]gfOh ub{5 . 

tkfO{sf] ;f}o{ lu|8–hl8t k|0ffnLn] s;/L sfd u5{ < 

tn lbOPsf] j0f{gn] ;f}o{ lu|8–hl8t k|0ffnLn] s;/L sfd u5{ eGg] af/]df hfgsf/L lbG5 . 

[;f}o{ lu|8–hl8t k|0ffnLn] s;/L sfd u5{ eg]/ b]vfpg oxfF k|0ffnLsf] /]vflrq /fVg'xf];\ . ] 

▪ ;f]nf/ Kofgnx¿ ;fdfGotof 5t jf hldgdf h8fg ul/G5 . Kofgnx¿sf] ;+Vof k|0ffnLsf] cfsf/df 

lge{/ x'G5 . ltgLx¿nfO{ ;fd"lxs ¿kdf ;f}o{ P/] eg]/ lrlgG5 . ;f}o{ P/]n] lbgsf] k|sfznfO{ DC 

s/]G6df ?kfGt/ ub{5 .  

▪ DC s/]G6 OGe6{/df ;KnfO{ ul/G5 . OGe6{/n] DC s/]G6nfO{ AC s/]G6df ¿kfGt/ u5{ h'g 

3/÷Joj;fodf ljt/0f ug{ of]Uo x'G5 . OGe6{/x¿df l8lh6n l8:Kn] x'G5 To;}n] tkfO{n] k|0ffnLsf] 

hfgsf/Lx? cg'udg ug{ ;Sg'x'G5 . h:t}M pTkfbg ePsf] ;f}o{ pmhf{, OToflb . hfgsf/Lsf nflu 

OGe6{/sf] ;+rfng k'l:tsf x]g{'xf];\ . 

▪ ;f}o{ lu|8–hl8t k|0ffnLåf/f pTkflbt pmhf{ ca 3/÷Joj;fodf ljWo'lto pks/0f k|of]u ug{ vkt 

ul/G5 . 3/÷Joj;fodf gk'u]sf] pmhf{ dfq} /fli6«o k|;f/0f nfOgaf6 lgof{t ul/g]5 . 

k|0ffnL ;~rfng x'Fbfsf] k|bz{g 

lbgsf] pHofnf] ;dodf, tkfO{sf] k|0ffnLn] 3fdsf] dfqfdf lge{/ x'Fb} pmhf{ pTkfbg ug]{5 . ;f]nf/ 

Kofgnx¿df hlt w]/} ;"o{sf] ls/0f kof]{ Tolt g} a9L pmhf{ pTkfbg x'G5 . ljleGg sf/0fx¿ h:t} afbn, 

df};dL ;f}o{sf] sf]0fdf kl/jt{g, 5fofF jf ;f}o{ kftfdf kg]{ w'nf]n] ;f]nf/ P/] ljB't pTkfbg Ifdtfdf c;/ 

cfpF5 . 

l6Kk0fLM ;f}o{ lu|8–hl8t k|0ffnL cg';f/ tkfO{n] vkt ug]{ lah'nLsf] tl/sf kl/jt{g ug{' cfjZos 5}g . 

tkfO{sf] phf{ vktnfO{ ;f}o{ phf{ jf lu|8af6 k|bfg ul/g]5 . 

pmhf{ ;+/If0f 

tkfO{sf]] ;f}o{ lu|8–hl8t k|0ffnLn] tkfO{sf] eljiosf] phf{ cfjZostfdf nufgLsf] ;fy} jftfj/0fsf] nflu 

kmfObfsf] ;'lglZrt ub{5 . w'jfF, cDnLo jiff{ / hnjfo' kl/jt{g h:tf 7"nf kof{j/0fLo ;d:ofx¿ 

lgDTofpg] ljB't\sf] k/Dk/fut >f]tx¿sf] ljkl/t, tkfO{sf]] ;f}o{ lu|8–hl8t k|0ffnLn] ljB't pTkfbg ubf{ 

s'g}klg jfo' jf cGg k|b'if0f pTkGg ub}{g . 
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o;n] 3fdsf] ls/0faf6 lgMz'Ns ljB't pTkfbg u5{ eGg] s'/fnfO{ Wofgdf /fVb} pmhf{ ;lds/0fsf] csf]{ 

kIfM tkfO{sf]] ljB't vktnfO{ klg Wofgk"0f{ lgoGq0f ug{' cy{k"0f{ x'G5 .  

;~rfng lgb]{zgx¿ 

tkfO{sf]] ;f}o{ lu|8–hl8t k|0ffnL :jrflnt ;~rfngsf nflu l8hfOg ul/Psf] 5  . ToxfF s'g} rnfodfg 

efux? 5}gg\ / pkef]Qmfn] ;fdfGo ;~rfngsf] cj:yfdf s'g} cGt/lqmof ug{ cfjZos 5}g . 

d'Vo lu|8 cfk"lt{ ljkmntfsf] ;dodf OGe6{/ t'¿Gt / :jrflnt ¿kdf aGb x'g]5 . o;nfO{ “PG6L 

cfONoflG8ª” eg]/ lrlgG5 / o;n] nfOgDofgx¿nfO{ (linesmen) tkfO{sf]] k|0ffnLaf6 cfpg] ljB'lto 

em8\sfaf6 hf]ufpF5 ha pgLx¿n] lu|8 “lgliqmo” eO;s]sf] 7fG5g\ . Ps k6s lu|8df kfj/ k'g:yflkt 

eO;s]kl5, OGe6{/ :jtM k'gM rfn' x'g]5 . 

;~rfng x'Fbfsf] ;'/Iffsf lgb]{zgx¿ 

▪ tkfO{ k"0f{ ¿kdf of]Uo geP;Dd k|0ffnL ;]jf ;'rf? ug]{ k|of; gug{' xf]nf . s'g} klg ljB'lto h8fg 

;'? ug{sf nflu tkfO{ ;+u ck/]l6ª sDkgL dfkm{t ljB'lto k|fljlwssf] ¿kdf tflnd lnPsf] cg'ej 

x'g'kb{5 . tkfO{Fsf] ;f}o{ ljB't k|0ffnLsf ;a} sDkf]g]G6x?;Fu cfk"lt{ ul/Psf ;a} ;'/Iff lgb]{zgx¿sf] 

;ldIff / kfngf ug{'xf];\ . 

▪ ;a} ;]jf sfo{x¿ ubf{ ;a} :yfgLo / /fli6«o ljB'tLo lgodx¿ / dfkb08;Fu s8fOsf ;fy kfngf 

ug{'k5{ .  

▪ ;f}o{ lu|8–hl8t k|0ffnLsf ;a} sDkf]g]G6x?;Fu cfk"lt{ ul/Psf ;a} ;'/Iff lgb]{zgx¿sf] ;ldIff / 

kfngf ug{'xf];\ . 

▪ 6'6km'6 ePsf] ;f]nf/ Kofgnsf] aflxl/ l;;fsf] ;Dks{df gcfpg'xf];\ / ;kmf ug]{ k|of; klg gug{'xf];\ 

lsgls o;af6 ljB'lto em8\sf nfUg ;S5 .  

▪ ;ls{6 a|]s/ jf cfO;f]n]6x? vf]Nbf klg ljB'tLo ;ls{6x¿df s'g}klg ljGb'df kfj/ x'g ;S5 eGg] 

s'/fdf ;r]t /xg'xf];\ .  

▪ olb ;d:ofx¿ b]vf k/]df ;ls{6 a|]s/x¿ :jrflnt ¿kdf l6«k ug{ ;S5g\ . olb ;ls{6 a|]s/ “On” 

ubf{ :jt “Off” l:yltdf kmls{of] eg] ToxfF ;d:of 5 eg]/ a'‰g'k5{ . 

OGe6{/sf] k|of]u 

OGe6{/n] ;f]nf/ Kofgnx¿åf/f pTkflbt DC kfj/nfO{ pkof]uL AC kfj/df ?kfGt/ u5{ / phf{ pTkfbgsf] 

;Gt'ng / s'n pmhf{ pTkfbgsf] hfgsf/L lbG5 . 

k|mG6 Kofgn l8:Kn] 

[tkfO{Fsf] Og\e6{/sf] cuf8L k§Lsf] l8:Kn] hfgsf/L j0f{g ug{'xf];\ hxfF :ki6 ¿kdf LED sf ;+s]tx¿ / 

To;sf] j0f{g a'emfpF5 .] 

LED l:ylt ;"rs alQx¿ 

[o; v08df ljleGg LED x¿ / ltgLx¿sf] ;+s]tx¿sf] hfgsf/L lbg] tflnsf /fVg'xf];\, h:t} of] /+u x'Fbf 

o;sf] cy{ s] x'G5 / of] aNg] / lgEg] x'Fbf o;sf] cy{ s] x'G5, cflb .] 
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lsKof8 (Keypad) 

[o; v08df ljleGg lsKof8x¿ / of] s] sf nflu k|of]u ul/G5 eg]/ b]vfpg] lrq / tflnsf /fVg'xf];\ . 

;fy} LCD df Kof/fld6/x¿ ;~rfng / hfFr ug{ ljleGg r/0fx¿sf] k|lqmof pNn]v ug{'xf];\ . ] 

LCD 

OGe6{/sf] cuf8Lsf] Kofgndf b'O{ nfOg LCD /flvG5 h;n] lgDg hfgsf/L lbG5M 

▪ OGe6{/ ;+rfngsf] l:ylt / 8f6f  

▪ ck/]6/sf nflu ;Gb]zx¿¿  

▪ cnfd{ / q'l6 b]vfpg] ;+s]tx¿  

[LCD sf] t:jL/ / LCD n] ug]{ ljleGg sfo{x¿sf] ljj/0f, cnf{dx¿sf] ljj/0f / ck/]6/sf nflu 

;Gb]zx¿ a'emfpg] tflnsf /fVg'xf];\ .] 

;'? / aGb ug]{ k|lqmof 

OGe6{/ ;~rfng ug]{ k|lqmof 

[OGe6{/ s;/L ;+rfng ug]{ k|lqmof j0f{g ug{'xf];\ .] 

OGe6{/sf] ;~rfng l:ylt 

[OGe6{/ ;fdfGo cj:yfdf sfd ul//x]sf] jf gu/]sf] b]vfpg] LCD ;+s]t j0f{g ug{'xf];\ .] 

OGe6{/ aGb ug]{ k|lqmof 

[dd{t jf cfktsfnLg cj:yfdf OGe6{/ aGb ug{sf nflu ckgfpg'kg]{ r/0fx¿ j0f{g ug{'xf];\ .] 

;~rfng 

[;fdfGo ;~rfngsf] ;dodf, l8:Kn]n] kfj/ / cGo Kof/fld6/ b]vfpF5 . OGe6{/sf] ;~rfng l:ylt 

b]vfpg] ˆnf]rf6{ jf r/0fx¿ j0f{g ug{'xf]; \ .] 

d'Vo ;"rL 

[of] v08 d'Vo d]g' /fVg k|of]u ug{'xf];\ hxfF ljleGg d]g'sf] sfo{x? j0f{g ug{'xf];\ . l8:Kn]sf] d'Vo d]g'df 

s;/L k'Ug] eGg] af/] r/0f /fVg'xf];\ / d'Vo d]g'df pknAw ljleGg Kof/fld6/x¿ pNn]v ug{'xf];\ . ] 

ns l:qmg 

[ns l:qmgsf] k|of]u / o;nfO{ cgflws[t k|of]uaf6 s;/L hf]ufpg] eGg] tl/sf b]vfpg] r/0f pNn]v 

ug{'xf];\ .] 

 ;]l6ª\; 

;do ;]6 ug{'xf];\ 

[;do s;/L ;]6 ug]{ eGg] r/0fx¿ pNn]v ug{'xf];\ . ] 

pGgt hfgsf/L k|fljlwsx¿nfO{ dfq 

[pGgt Kof/fld6/x¿ s;/L ;]6 ug]{ eGg] af/] pNn]v ug{'xf];\ . of] k|fljlwsx¿sf] nflu dfq k|of]u   

ul/G5 .] 
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cnfd{ ;Gb]z 

[s'g s'g km/s cnfd{ sf]8x¿ pNn]v ul/Psf 5g\ / cnfd{x?sf sf/0fx¿ s] x'g eGg] af/] j0f{g 

ug{'xf];\ . olb cnfd{ ;Gb]zx¿ ;d:ofsf] af/]df xf] eg] s;/L hfFr ug]{ r/0fa4 pNn]v ug{'xf];\ .] 

;d:ofsf] lgjf/0f 

PV Kofgnx¿sf] ;d:of lgjf/0f 

▪ klxnf] r/0fdf s] hfFr ug{ cfjZos 5 elg oxfF pNn]v ug{'xf];\ . pbfx/0fsf] nflu, ;Dk"0f{ k|0ffnL jf 

OGe6{/sf] cfp6k'6 hfFr ug]{ .  

▪ bf]>f], PV P/]af6 OGe6{/sf] OGk'6;Ddsf] ef]N6]h / s/]G6 hfFr ug{'xf];\ .  

▪ of t ;Dk"0f{ PV P/] k|0ffnLn]g} kfj/ pTkfbg ul//x]sf] 5}g jf cfp6k'6 kfj/ ck]lIft eGbf sd 

ePsf] kfpg'x'g]5 . dlN6ld6/n] b]vfPsf] s/]G6 / ef]N6]h pNn]v ug{'xf];\ .  

▪ klxn] ;a} PV df]8\o'nx¿ l7s 5g\ jf 5}gg\ eGg] ef}lts ¿kdf hfFr ug{'xf];\ . To;kl5 ˆo'hx? p8\g 

;Sg] ;Defjgfsf nflu sDafOg/ aS;x¿ hfFr ug{'xf];\ . 

PV OGe6{/x¿sf] ;d:of lgjf/0f 

▪ k|0ffnLdf ef]N6]hsf] nflu hfFr ul/g'kg]{ 7fpFx? / ck]lIft Kof/fld6/x¿ s] x'g\ pNn]v ug{'xf];\ .  

▪ ToxfF s'g} c;fdfGo l:ylt jf cnfd{ l;Ugn l8:Kn] ul/Psf] 5 < olb ToxfF s'g} ;d:of b]lvPdf 

OGe6{/sf] Dog'jn jf ;d:of lgjf/0f ljj/0fx¿af6 yk lgl/If0f ug{'k5{ .  

▪ tkfO{Fn] To;kl5 ;Dks{ JolQmnfO{ lj:t[t lg/LIf0f ug{ cfjZos 5 elg j0f{g ug{'k5{ . 

olb OGe6{/n] 7Ls;Fu sfd u/]g eg]], s[kof OGe6{/ lgdf{tfåf/f pknAw u/fOPsf] k|of]ustf{ k'l:tsfdf 

;d:of lgjf/0f tflnsf x]g{'xf];\ . ;d:of lgjf/0f tflnsfdf tn lbOPsf -;'lra4_ ;fwf/0f t/ ;'lra4 

q'l6x¿df dfq ;Lldt 5}g . 

;d:of lgjf/0f tflnsf 

;d:ofx? lgbfg / ;dfwfg 

lu|8 nfOgdf ;d:of  

PV cf]e/–ef]N6]h ;d:of  

DC INJ high  

Relay short  

Relay open  

Self-testing fault  

c? ;d:ofx?  
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jf/]G6L ljj/0fx?   

[o; v08df, s[kof ;f}o{ PV k|0ffnLdf k|of]u x'g] ljleGg pks/0fx¿sf] jf/]G6Lsf] af/]df pNn]v    

ug{'xf];\ . ] 

 

h8fgstf{ ljj/0fx¿ / -h8fgstf{åf/f eg{'kg]{_  

PV k|0ffnLsf] l8hfOg/÷h8fgstf{sf] ¿kdf, d, 

 

[h8fgstf{sf] gfd], [h8fgstf{sf] 7]ufgf] h8fgsfo{ o; ldltdf nfu" ePsf ;a} ;fGble{s dfkb08 

kfngf ul/ ul/Psf] 5 elg 3f]if0ff ub{5' . 

 
 

;Dks{M  …………………………………………………………………. 

kmf]gM …………………………………………………………………… 

h8fgstf{sf] x:tfIf/ 

-gfd / kb ;lxt_M  ………………………………………………. 

h8fg / ;+rfng ldltM  ………………………………. 

 
 

OGe6{/sf] ljj/0f  

pTkfbsM ……………………………………… 

df]8nM ……………………………………… 

IfdtfM ……………………………………….. 

 

;f]nf/ Kofgnsf] ljj/0f 

pTkfbsM ……………………………………… 

df]8nM ……………………………………… 

IfdtfM ……………………………………….. 

 

c? cfwf/e"t ;~rfng k|0ffnL  

pTkfbsM ……………………………………… 

df]8nM ……………………………………… 

IfdtfM ………………………………………... 
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c= !*   g]=lj=k|f=sf] g]6 ld6l/ª ;DalGw sfo{ljlw 
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c=!(   CAPEX / OPEX df]8]nsf] nflu ;Demf}tf 9fFrf 

 

df]8]n ;Demf}tf 

 

cfj]bssf] cfjf;Lo 3/÷Jofkfl/s ;DklQ÷sf/vfgfdf ¿km6k ;f}o{ k|0ffnL :yfkgf ug{sf nflu CAPEX 

df]8]n cGtu{t cfj]bs / ljqm]tfsf] aLrdf ¿km6k ;f]nf/ lkeL k|0ffnL sfo{qmd 

 

of] ;Demf}tf cfh ldlt ……  [lbg] ……  [dlxgf] …… [jif{] df ¿km6k ;f}o{ sfo{qmdsf] l8hfOg, 

cfk"lt{, :yfkgf, k/LIf0f, sdLzg / [……]  jif{sf] dd{t;Def/ ;lxt CAPEX/OPEX df]8]n cGtu{t h8fg 

ePsf] ¿km6k ;f}o{ sfo{qmd 

…………………………………… [cfj]bssf] gfd], -o;kl5 cfj]bs elg pNn]v ul/Psf] 5_ ;Fu 

cfjf;Lo÷Jofkfl/s÷sf/vfgf lah'nL h8fg ePsf] pkef]Qmf gDa/ ……………… af6 

………………………...-7]ufgf_ ePsf]  

/ 

……………………………………………..[ljqm]tfsf] gfd]  -o;kl5 ljqm]tf eg]/ lrlgG5_ gfddf btf{ 

ul/Psf] / ………………………...-7]ufgf_ l:yt ……………………………….  btf{ g+ sf] sfof{no  

aLrdf  

ePsf] o; ;Demf}tfdf b'a} cfj]bs / ljqm]tfnfO{ ;+o'Qm ¿kdf kIfx¿ elgG5 . 

hals  

▪ cfj]bsn] ¿km6k ;f]nf/ sfo{qmdsf] ;/nLs[t CAPEX/OPEX df]8]n cGtu{t ¿km6k ;f}o{ k|0ffnL 

:yfkgf ug{ rfxG5 .  

▪ ljqm]tf ¿km6k ;f}o{ k|0ffnLsf] cfk"lt{ / :yfkgfsf] nflu Ps of]Uo btf{ ul/Psf] ;f}o{ sDkgL xf] . 

ljqm]tfn] ;DalGwt /fHodf ljB'tLo ;'/Iff / Ohfhtkq ;DaGwL ;a} ljBdfg lgodx¿nfO{ kfngf 

ub{5 / s'g} klg ;/sf/L Ph]G;Ln] To:tf h8fgx¿ ug{af6 lgif]w jf sfnf];"rLdf /flvPsf] 5}g . 

▪ b'a} kIfx¿ kf/:kl/s ¿kdf ;xdt 5g\ / ltgLx¿sf] e"ldsf / lhDd]jf/Lx¿ a'‰b5g \ / cGo s'g} 

Ph]G;L÷kmd{÷;/f]sf/jfnfk|lt s'g} bfloTj 5}g . 

;fdfGo ;t{x¿ 

▪ cfj]bsn] o; ;Demf}tfdf k|j]z ug{ / cfj]bssf] kl/;/df Aofn]G; ckm l;:6d -“BOS_ ;dfj]zL 

¿km6k ;f]nf/ l;:6dsf] lgdf{0f, :yfkgf / sld;g ug]{ clwsf/ lbg] Psdfq sfg"gL Ifdtf /fVb5 / 

;f]sf] jf/]G6L lbG5 -“cfj]bssf] ;fO6”_ . ljqm]tfn] cfj]bssf] ;fO6 / cfj]bs s/f/sf] :jfldTj 

k|dfl0ft ug]{ clwsf/ ;'/lIft /fV5 / To;sf nflu ljqm]tfnfO{ cfjZos ;a} hfgsf/L / sfuhftx¿ 

k|bfg ub{5 . 

▪ ljqm]tfn] o; ;Demf}tf cGtu{t ;~rfng eO/x]sf ;]jfx¿sf] bfo/f, k|s[lt / tflnsfdf kl/jt{gx¿ 

k|:tfj ug{ ;S5 . ;a} k|:tfljt kl/jt{gx¿ b'j} kIfsf] aLr cfk;L ;xdltdf x'g'k5{ . olb kIfx¿ 

k|:tfljt leGgtfdf ;xdt x'g c;kmn ePdf, s'g} klg kIfn] ;"rgf lbP/ of] ;Demf}tf /2 ug{ ;S5 . 

▪ cfj]bsn] nf]8, lah'nLsf] pkof]u 9fFrf /÷jf lah'nL 6\ofl/kmx¿df eljiodf x'g] kl/jt{gx¿n] 

k|0ffnLsf] cy{zf:qnfO{ c;/ ug{ ;S5 egL a'‰b5 / ;xdt 5 / oL sf/sx¿ ljqm]tf jf o;sf 
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clws[t JolQmx¿åf/f k|bfg ul/Psf] s'g} klg ljZn]if0f jf p4/0fdf ljrf/ ug{ ;lsFb}g -tn 

kl/eflift_ . 

k|0ffnL ljj/0fx¿ 

▪ k|0ffnLsf] s'n Ifdtf Go"gtd ……. kWP x'g]5 . 

▪ ;f}o{ df]8\o'nx¿, OGe6{/x¿ / BOS n] NEPQA sf] Go"gtd ljlzi6tfx¿ / cGo cfjZostfx¿sf] 

k'li6 ug]{5 . 

▪ ;f}o{ df]8\o'nsf] pTkfbs, ====== df]8n, ====== WP Ifdtf k|To]s / ====== Ü bIftf ljqm]tf åf/f vl/b / 

:yfkgf ul/g]5 . 

▪ ;f]nf/ OGe6{/ ====== agfpg, ====== df]8n, ====== lsnf]jf6 /]6]8 pTkfbg Ifdtf ljqm]tf åf/f vl/b / 

:yfkgf ul/g]5 . 

▪ df]8\o'n dfplG6ª 9fFrfn] lbzflgb]{zx¿ åf/f lglb{i6 u/] cg';f/ Go"gtd xfjf ef/sf] bafasf] ;fdgf 

ug{'k5{ . 

▪ cGo BOS :yfkgfx¿ ljqm]tfåf/f :yflkt ;a} ;'/Iff / ;'/Iff luo/x¿ ;lxtsf] pTs[i6 pBf]u cEof; 

cg';f/ x'g]5 . 

d"No / e'QmfgL ;t{x¿ 

k|0ffnLsf] nfut ?=   -cfk;L lg0f{o ul/g]_ x'g]5 . cfj]bsn] lgDgfg';f/ ljqm]tfnfO{ s'n nfut ltg]{5M 

!= c8{/sf] k'li6df clu|d ¿kdf [XX%] Ù 

@= Proforma Invoice sf] cfwf/df [XX%]  ;f}o{ Kofgn, OGe6{/ / cGo BOS j:t'x¿ 8]lne/ ug{' 

cl3Ù 

#= [XX%]  k|0ffnLsf] :yfkgf / sdLzg kl5 . 

c8{/ d"No / e'QmfgL ;t{x¿ lglZrt 5g\ / ljqm]tf åf/f lnlvt ¿kdf :jLs[t afx]s s'g} klg 

;dfof]hgsf] ljifo x'g]5}g . e'QmfgL ljqm]tf åf/f ;"lrt ul/Psf] a}+ssf] r]s÷cgnfOg e'QmfgL kf]6{n 

dfkm{t dfq ul/g]5 . s'g} klg gub e'QmfgL ljqm]tf jf o;sf] clws[t JolQm åf/f :jLsf/ ul/g] 5}g . 

cfj]bsåf/f agfO{Psf] k|ltlglwTj 

cfj]bs :jLsf/ / ;xdt 5 lsM 

;]jfx¿sf] k|fjwfg / k|0ffnLsf] 8]lne/Lsf] nflu ljqm]tf åf/f ;femf ul/Psf] s'g} klg ;do/]vf jf tflnsf 

Ps cg'dfg dfq xf] / ljqm]tfnfO{ >]o gx'g] s'g} klg l9nfOsf] nflu ljqm]tf pQ/bfoL x'g]5}gÙ k|0ffnL -jf 

o;sf] s'g} klg efu_, ;]jfx¿ / pTkfbg cg'dfg -;Ldf lagf, nf]8 k|f]kmfOn / kfj/ lan ;lxt_ sf] 

cfk"lt{sf] ;DaGwdf cfj]bsn] ljqm]tfnfO{ v'nf;f u/]sf] ;a} hfgsf/Lx¿ ;To / ;xL 5g\, / ljqm]tfn] 

:jLsf/ ub{5 . o; ;Demf}tfsf] p2]Zosf nflu k|0ffnL n]cfp6 / BOS l8hfOg cg's"ng ug{ cfj]bs åf/f 

pTkflbt hfgsf/Ldf e/ k/]sf] 5Ù 

;a} j0f{gfTds ljlgb]{zx¿, lrq0fx¿, /]vflrqx¿, 8f6f, cfofdx¿, p4/0fx¿, tYo kfgfx¿, d"No 

;"rLx¿ / ljqm]tfåf/f k|;fl/t÷k|sflzt÷k|bfg ul/Psf s'g} klg lj1fkg ;fdu|Lx¿ cg'dflgt dfq x'g\Ù 

s'g} klg /]vflrq, k"j{–;DefJotf k|ltj]bg, ljlgb]{zx¿ / ljqm]tfåf/f agfOPsf] of]hgfx¿ ljqm]tfnfO{ 

On]S6«f]lgs d]naf6 k|fKt ePsf] -kfFr_ lbg leq cfj]bssf] :jLs[lt cfjZos kb{5 / olb cfj]bsn] o; 

cjlw leq hjfkm glbPdf, /]vflrq, ljlzi6tf jf of]hgfx¿ cfj]bs åf/f clGtd x'g]5 / cg'df]lbt ePsf] 
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dflgG5Ù 

cfj]bsn] k|0ffnL jf o;sf] s'g} c+z k|of]u ub}{g, pTkfbg lgdf{tfsf] ljlzi6tfx¿, / b'?kof]u jf÷/ 

cg'ko'Qm k|of]uaf6 pTkGg x'g] s'g} klg hf]lvd cfj]bssf] vftfdf dfq x'g]5 .  

cfj]bsn] k|ltlglwTj, jf/]G6L / s/f/x¿ ub{5M 

!= cfj]bs ;fO6df ;a} ljB'tLo / KnlDa+u k"jf{wf/x¿ nfu" sfg"gx¿ cg'¿k 5g\Ù 

@= cfj]bs;Fu o; ;Demf}tfsf] sfof{Gjog / sfo{;Dkfbgsf] nflu ljqm]tf / o;sf clws[t 

JolQmx¿nfO{ cJojl:yt kx'Fr cg'dlt lbg] sfg"gL Ifdtf 5Ù 

#= cfj]bs;Fu k|0ffnLsf] lgdf{0f, :yfkgf, ;~rfng / dd{t;Def/sf] nflu cfjZos zlQm, kfgL / cGo 

cfjZos ;|f]tx¿ / e08f/0f ;'ljwfx¿ 5g\ / k|bfg ug]{5Ù 

$= cfj]bsn] cfj]bs ;fO6df ;+/rgf, ;+of]hg / df]8\o'n dfplG6+u ;+/rgfsf] lkml6+usf] ;fO6 

lgdf{0fsf] nflu ;dy{g k|bfg ug]{5Ù 

%= k|0ffnLsf] hLjgsfndf cfj]bs ;fO6 5fofF–d'Qm / ;a} afwfx¿af6 d'Qm x'g] cfj]bsn] ;'lglZrt 

ug]{5Ù 

^= cfj]bsn] lgoldt ¿kdf k|0ffnLdf kx'Fr / ;'/Iff ;'lglZrtf, ljqm]tf / kl/;/df w'nf]sf] dfqf åf/f 

;'lglZrt ug{'k5{ . 

&= ljqm]tfnfO{ ljqm]tf :yfkgf ;fO6sf] ¿kdf cfj]bs ;fO6sf] lhof]–6\ofluª (geo-tagging) cg'dlt 

lbg] clwsf/ 5Ù 

*= cfj]bsn] lnlvt ¿kdf cGoyf ;"lrt gu/];Dd, ljqm]tfn] cfj]bs / cfj]bs ;fO6sf] kmf]6f], 

lel8of] / k|z+;fkq lng / ljqm]tfsf] ;DklQ aGg] ;fdu|L l;h{gf ug{ / ljqm]tfn] :jtGq ¿kdf 

k|of]u ug{ ;Sg] /;a} dGrx¿df o;sf] k|j¢{g / dfs]{l6ª ultljlwx¿ clwsf/ 5Ù 

(= cfj]bsn] k|0ffnLsf] :yfkgfsf] nflu cfj]bs ;fO6sf] l:y/tf k|dfl0ft ub{5 . 

dd{t;Def/ 

ljqm]tfn] pknAw u/fpg' kg]{5 lgM z'Ns sf/Lu/L dd{t;Def/ ………. jif{ pknAw u/fpg' kg]{5 . 

dd{t;Def/ p2]Zosf nflu k|0ffnL ;'? ePkl5 ljqm]tfn] k|To]s rf}dfl;sdf slDtdf Ps k6s cfj]bssf] 

kl/;/df hfg'k5{ . 

dd{t;Def/ e|d0fsf] ;dodf, ljqm]tfn] k|0ffnLsf] ;DalGw ;a} g6 / af]N6x¿, ˆo"hx¿, k[YjL k|lt/f]w / 

cGo pkef]Uo j:t'x¿ hfFr ug{ -/fd|f] sfdsf] cj:yfdf 5 eg]/_ ;'lglZrt ug]{5 . 

;kmfO{ cfjZostf÷cfj]bs kIfaf6 ck]Iff – cfj]bssf] lhDd]jf/L, w'nf]sf] dfqf cg';f/ lgoldt ¿kdf 

;kmf ul/g] Go"gtd ck]Iff cfj]bsaf6 Go"gtd ck]Iff ul/g]5 . 

kx'Fr / k|j]zsf] clwsf/ 

cfj]bsn] ljqm]tf / o;sf clws[t sd{rf/Lx¿, k|ltlglwx¿, ;xof]uLx¿, clwsf/Lx¿, sd{rf/Lx¿, ljlQo 

Ph]G6x¿, / pk–7]s]bf/x¿ -æclws[t JolQmx¿æ_ nfO{ cfj]bs ;fO6df k|j]z ug{ cg'dlt lbG5M 

!= ;DefJotf cWoog ;~rfngÙ 

@= k|0ffnL÷o;sf] s'g} klg efu e08f/0f ub}{Ù 

#= k|0ffnL :yfkgfÙ 

$= k|0ffnL lg/LIf0fÙ 
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%= k|0ffnLsf] dd{t / dd{t ;Def/ ug]{Ù 

^= k|0ffnL -jf o;sf] s'g} efu_ x6fpg], olb s'g} sf/0fn] cfjZos ePdfÙ 

&= o; ;Demf}tf cGtu{t o;sf] clwsf/ / bfloTjx¿ sfof{Gjog ug{ / k|bz{g ug{sf nflu To:tf 

cGo s'/fx¿ cfjZos kb{5g\ . 

cfj]bsn] of] ;Demf}tf cGtu{t ;]jfx¿ ;'? x'g' cl3 cfj]bs ;fO6 kx'Fr ug{ clws[t JolQmx¿sf] nflu 

cfjZos t];|f]–kIf ;xdltx¿ k|fKt ul/Psf] 5 egL ;'lglZrt ug]{5 . 

jf/]G6Lx¿ 

pTkfbg jf/]G6LM cfj]bsn] lgdf{tfsf] jf/]G6Lsf] xsbf/ x'g]5 . o; ;Demf}tf cGtu{t ljqm]tf åf/f 

cfj]bsnfO{ cfk"lt{ ul/Psf] k|0ffnL ;DaGwL s'g} klg jf/]G6L k|0ffnLsf] lgdf{tf -jf o;sf] s'g} klg efu_ 

ljqm]tfnfO{ lbOPsf] jf/]G6Ldf ;Lldt x'g]5 . 

:yfkgf jf/]G6LM ljqm]tfn] ls k|0ffnL :yfkgf ePsf] ldltb]lv kfFr jif{;Dd ;a} :yfkgfx¿ sf/Lu/L bf]ifx¿ 

jf BOS bf]ifx¿af6 d'Qm x'g] jf/]G6L lbG5g\ . jf/]G6L sf/Lu/L jf BOS bf]ifx¿sf] ;Gbe{df ljqm]tfsf] 

vr{df ;'wf/ ug{ ;Lldt 5 h'g cfj]bsn] lnlvt ¿kdf l/kf]6{ ug{' kb{5 . cfj]bs To:tf bf]ifx¿ b]vf 

k/]sf] !% -kG„_ lbg leq l/kf]6{ ug{ pQ/bfoL x'g]5 . 

lgdf{tfsf] jf/]G6Lsf] cwLgdf, cfk"lt{ ul/Psf ;f}o{ df]8\o'nx¿df kfFr k|ltzt bfo/f -±÷–%Ü_ leq 

;xgzLntfsf] jf/]G6L ljqm]tfn] lbG5g\ . s'g} klg cfk"lt{ ul/Psf] ;f]nf/ df]8\o'n /÷jf s'g} klg df]8\o'n 

l:6«ª ->[Înf hf]l8Psf df]8\o'nx¿_ sf] kLs–kfj/ kf]OG6 ef]N6]h / kLs–kfj/ kf]OG6 jt{dfg ;a} 

df]8\o'nx¿sf nflu ;DalGwt c+sul0ftLo dfWodaf6 %Ü -kfFr k|ltzt_ eGbf a9L km/s x'Fb}g /÷jf ;a} 

df]8\o'n l:6«ªx¿sf nflu, h:tf] eP klg, k|0ffnL 7Ls;Fu dd{t ul/Psf] / k|0ffnL ;~rfngsf] ;dodf 

cfj]bs ;fO6 5fofFaf6 d'Qm x'g'kg]{5 . 

jf/]G6Lsf] nflu ckjfbM 

!= k|0ffnLdf ;dfof]hg, kl/dfh{g, dd{t jf dd{t;Def/ k|bfg ug{ ljqm]tf jf o;sf clws[t JolQmx¿ 

afx]s c¿ s'g} klg JolQmn] u/]sf] s'g} klg k|of;n] oxfF ljqm]tfåf/f k|bfg ul/Psf] jf/]G6Lsf] 

cfj]bsnfO{ cof]Uo agfpg]5 . 

@= cfj]bssf] tkm{af6 s'g} sfo{ jf lgliqmotfsf] sf/0fn] k|0ffnLdf x'g] s'g} klg ktg jf Ifltsf] nflu 

ljqm]tf pQ/bfoL x'g]5}g . 

#= laqm]tf afXo sf/0fx¿sf] sf/0fn] k|0ffnLsf] s'g} klg Iflt, uNtL, ljkmntf jf v/faLnfO{ ;dfwfg 

ug{ afWo jf pQ/bfoL x'g]5}g, h'g b'3{6gfx¿, b'?kof]u, a]jf:tf, olb k|of]u /÷jf e08f/0f /÷jf 

:yfkgfdf eg] ;Lldt 5}g . pTkfbg lgb]{zgx¿sf] k'li6 ub}{, cfj]bsn] 5fof+sg jf kx'Fr ;d:ofx¿ 

lgDTofpg] kl/dfh{gx¿, cfjZos dd{t ;Def/ ug{ c;kmntf, ;fdfGo Iflt (wear and tear), 

Force Majeure Event, jf nfk/jfxL cfj]bsnfO{ k"j{lgwf{l/t x'g]5 . 

$= cjl:yt k|0ffnLdf ylkPsf s'g} klg ;fdfg jf k|0ffnLsf] dd{t jf pkrf/ ug{ ljqm]tf pQ/bfoL 

x'g]5}g h'g d"n ¿kdf ljqm]tfn] cfj]bsnfO{ pknAw u/fPsf] lyPg . 

sfo{;Dkfbg Uof/]G6L 

ljqm]tfn] IEC 61724 jf kfFr jif{sf] nflu BIS a/fa/sf] sfo{;Dkfbg cg'kft k/LIf0f cg';f/ &%Ü sf] 

Go"gtd k|0ffnL sfo{;Dkfbg cg'kftsf] Uof/]G6L lbG5 .  
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aLdf 

ljqm]tfn], cfˆgf] ljj]sdf, cfj]bs ;fO6df 8]lne/L / :yfkgf / ;~rfng geP;Dd ljqm]tfsf] uf]bfdaf6 

6«flGh6sf] ;dodf k|0ffnL -To;sf] s'g} klg efu_ sf] xflg÷gf]S;fgLsf] hf]lvdnfO{ ;d]6\g] aLdf k|fKt ug{ 

;S5 . 

To;kl5, ;a} hf]lvd cfj]bsnfO{ x:tfGt/0f x'g]5 / cfj]bsn] tbg';f/ ;fGble{s aLdf vl/b ug{ ;S5 . 

/2 

cfj]bsn] cu|Ld k};f k7fPsf] ldlt jf c8{/ :jLs[lt ePsf] ldltb]lv & -;ft_ lbgleq ljqm]tfdf /flvPsf] 

c8{/ -æc8{/ sGkmd]{;gÆ_ ;"rgf lbP/ /2 ug{ ;Sg]5 . 

olb cfj]bsn] c8{/ kmf/dsf] ldltaf6 & -;ft_ lbgsf] Dofb ;lsPkl5 c8{/ /2 ub{5 eg], cfj]bsn] 

ljqm]tfnfO{ s'n c8{/ d"Nosf] xx% /2 ug]{ z'Ns / nfut / vr{x¿ h:t} ljqm]tfsf] >dsf] nfut, 

l8hfOg, pTkfbgsf] lkmtf{, k|zf;lgs nfut, cg'bfg nfutx¿ ;lxt ltg{ pQ/bfoL x'g]5 . 

dflysf] a'+bf afjh'b, ljqm]tfn] k|0ffnL -jf BOS ;lxt o;sf] s'g} klg efu_ cfj]bs ;fO6df k7fPkl5 

cfj]bsn] c8{/ kmf/d /2 ug]{ clwsf/ kfpg] 5}g . olb cfj]bsn] k|]if0f kl5 c8{/ kmf/d ;dfKt ug{ /f]H5 

eg], cfj]bsn] lbOPsf] ldlt ;Dd e'Qmfg u/]sf] ;Dk"0f{ /sd ljqm]tfåf/f hkmt x'g]5 . 

bfloTj / Ifltk"lt{sf] ;Ldf 

sfg"gåf/f lglxt ;t{x¿ k|0ffnL / o; ;Demf}tf cGtu{t k|bfg ul/Psf ;]jfx¿df nfu" x'g] xb;Dd, tL 

;t{x¿sf] s'g} klg pNn‹gsf] nflu ljqm]tfsf] bfloTj ;Lldt x'g]5M 

!= k|0ffnL÷To;sf] s'g} klg efusf] dd{t jf k|lt:yfkg, nfu" eP cg';f/Ù jf 

@= ljqm]tfn] c8{/ k"/f ug{ g;s]sf] cj:yfdf cfj]bsn] ljqm]tfnfO{ e'Qmfg u/]sf] k};f lkmtf{ ug{'   

kg]{5 .  

lgnDag / ;dflKt 

olb cfj]bsn] lgwf{l/t ldltdf o; ;Demf}tf cGtu{t s'g} klg /sd ltg{ c;kmn ePdf, ljqm]tfn] o; 

;Demf}tf cGtu{tsf cGo clwsf/x¿sf cltl/Qm, ;a} afFsL /sd -Aofh ;lxt_ e'Qmfg gu/];Dd o; 

;Demf}tf cGtu{t cfˆgf bfloTjx¿nfO{ lgnDag ug{ ;S5 .;"rgfx¿  

ljqm]tf / jf cfj]bsnfO{ o; ;Demf}tf cGtu{t s'g} klg ;"rgf jf cGo ;~rf/ lnlvt ¿kdf, c+u|]hL 

efiffdf x'g]5 / 8]lne/ ul/g] jf k7fOg]5M -s_ On]S6«f]lgs d]n /÷jf -v_ xftdf 8]lne/L ul/g] jf btf{ 

x'nfsåf/f÷s'l/o/, cfj]bs÷ljqm]tfsf] btf{ 7]ufgfdf . 

;+s6sf] cj:yfdf (FORCE MAJEURE EVENT) 

s'g} klg kIf o; ;Demf}tf cGtu{t cfˆgf]÷pgsf]÷ltgLx¿sf] bfloTjx¿ k"/f ug{ s'g} l9nfO jf 

c;kmntfsf] sf/0f l8kmN6 x'g]5}g h:t} To:tf] kIfsf] plrt lgoGq0feGbf aflx/sf] 36gfaf6 pTkGg x'G5 

jf To;sf] kl/0ffd xf], / h'g o; ;Demf}tf cGtu{t cfˆgf bfloTjx¿ k"/f ug{ c;Dej jf kl/l:yltdf 

c;Dej dfGg Jofjxfl/s ¿kdf cJojxfl/s agfpFb5 / o;df o'4, b+uf, gful/s cJoj:yf, e"sDk, 

cfunfuL, lj:kmf]6, cfFwL, af9L jf cGo k|lts"n df};d cj:yf, dxfdf/L, gfsfaGbL, x8tfn, tfnfaGbL, 

>d sl7gfOx¿, cGo cf}Bf]lus sfo{x¿, ;/sf/sf sfo{x¿, ljqm]tfaf6 pks/0fsf] cg'knAwtf, cfj]bsn] 

cg'/f]w u/]sf] kl/jt{gx¿ (“Force majeure event”) kb{5 . 
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gLltlgod / ljjfb ;dfwfg 

o; ;Demf}tfsf] JofVof / sfof{Gjog g]kfnsf] sfg'gåf/f lgolGqt x'g]5 . o; ;Demf}tf -æljjfbÆ_ af6 

pTkGg x'g] jf o;;Fu ;DalGwt kIfx¿ aLr s'g} ljjfb, ljjfb jf leGgtf ePdf, b'a} kIfx¿n] c;n 

ljZjf;sf ;fy ljjfb ;dfwfg ug]{ k|of; ug]{5g\, c;kmn ePdf, ljjfbsf] s'g} klg kIf o; v08df 

plNnlvt tl/sfn] ljjfb ;dfwfg ug{ dWo:ytfdf ljjfb k7fpg] clwsf/ x'g]5 . o; ;Demf}tf cGtu{t 

kIfx¿sf] clwsf/ / bfloTjx¿ k"0f{ ¿kdf /xg]5g\ / To:tf] dWo:ytf sfo{jfxLdf k'/:sf/ k]lG8ª;Dd 

k|efjsf/L x'g]5g\ . 

o; ;Demf}tf dWo:ytf P]g, @)%% sf] k|fjwfgx? cg';f/ nfu'  x'g]5 / kIfx? aLr ;xdlt df lgo'lQm 

ePsf] dWo:y åf/f ;dfwfg  ul/g]5 . 

 

cfj]bs ljqm]tf 

gfdM ……………………………………… 

kbM ………………………………. 

;+:yfM ……………………………… 

x:tfIf/M …………………………………. 

gfdM ……………………………………… 

kbM ………………………………. 

;+:yfM ……………………………… 

x:tfIf/M …………………………………. 

;fIfL ! ;fIfL @ 

gfdM ……………………………………… 

kbM ………………………………. 

;+:yfM ……………………………… 

x:tfIf/M ………………………………….. 

gfdM ……………………………………… 

kbM ………………………………. 

;+:yfM ……………………………… 

x:tfIf/M …………………………………. 
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c=@)   Bill of materials sf] gd"gf 

Bill of materials (non-exhaustive)  

Materials Number Unit (No.) Total (No.) 

Solar panels – xxx WP    

Inverters – xxx kW    

DC cable (twin) OR red and black/blue – xx 
mm2 

 
 

  

AC cable – xx mm2    

Earthing cable – xx mm2  Number of panels in meter plus array to inverter 
distance and inverter to MSB  

DC isolators  1 per string  

String fusing  2 per string (if more than 2 strings are combined)  

Like-to-like connectors  1 male and 1 female per string  

Rails  (2 x Total number of panels (portrait) x 1.05)  

Rail splice  Approx. 1 pert rail  

Tilted leg set – front and back)  1+ number of panels per array  

Mid clamps  [2 x (number of panels)-2] per array  

End clamps  4 x number of arrays  

DC main switch  1 per inverter  

AC isolator  1 per inverter  

AC main switch  1 per DB  

DC/AC SPD  1 per board  

DC/AC MCB, MCCB  1 per board  

Cable tray with lid    

Conduits    
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Penetrations   2 per tilted leg set  

MC4 connector (pair)  For connecting modules  

MC4 Y connector (pair)  For connecting modules  

Cable tie XX mm (pkt)    

Metal- tie XX mm     

Screw, PVC grip, metal grip    

Power cable (Cu/Al)  As per the requirement  

Multistrand flexible cable XX sq. mm    

Copper strip (3x25/xx…)  XX kg     

Lightning arrestor    

Earthing rod    

Earthing chemical    

Cable trays    

PVC conduits    

Insulators, connectors etc.     

DB boxes, various sizes (Indoor/Outdoor)    

Tools (if any)    

Others….    

…    
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c=@!   k|fljlws ljlgb]{zgx¿  

1. Solar photovoltaic (PV) module 

The PV module intended for use in a solar grid-connected system in Nepal must adhere to 

the NEPQA (Nepal Quality Assurance) standard and receive approval from RETS 

(Renewable Energy Test Station). 

 Module type: Monocrystalline, Polycrystalline, Bifacial, PERC or Thin-film. 

 Power output: Minimum power rating of the module 400WP in STC. 

 Tolerance: Power tolerance of - 0 to +5% of the rated power output. 

 Efficiency: Module's efficiency of at least 18% in STC. 

 Power degradation: Not more than 3% in the first year and less than 7% from the 2
nd

 to 

the 25
th
 year. 

 Dimensions: With the least physical footprint under similar power rating capacity 

(economics to be considered while making decisions) with either 40mm or 35mm 

frame thickness.  

 Weight: The gross weight of the selected panels shall be approx. 9 - 10kg/m2. 

 Operating temperature: PV module operates optimally -40°C - +85°C  

 Voltage characteristics: Suitable either to design for residential systems or non-

residential systems. 

 Max. system voltage: 1,500VDC 

 Certifications: Approved by RETS to be used in Nepal. Follows NEPQA and guidelines. 

IEC 61215-1 :2016, IEC 61215-2 :2016, IEC61730-1 :2016, IEC61730 -2 :2016 

 Durability test certificates:  

o Snow load, front: 5,400PA and Wind load, back: 2,400PA;  

o PID (IEC TS 62804 – 1:2015): 1,500V / 85°C / 85% Relative humidity. 

o Hail impact: at least 25mm ice ball at 83km/h 

 Warranty: Mechanical warranty of at least 15 years and linear production warranty of 

at least 25 years. 

 Manufacturing standards: The manufacturer shall have ISO 9001 for quality 

management and ISO 14001 for environmental management. 

 Frame: Silver or black (Anodized aluminium) 

 Junction box: IP 68 

 Bypass diodes: at least 3  

 Anti-reflective coating: The proposed module shall have an anti-reflective coating to 

enhance light absorption and improve efficiency while reducing induced glare. 

 Cell technology: Specify the cell technology shall be mono PERC (Passivated Emitter 

Rear Contact),or multi PERC, or other advanced cell technologies. 

 Mechanical load (ML): at least 2,400Pa 
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2. Grid-connected inverter 

The general requirement of the PV inverter or grid-tie inverter shall match the voltage, 

frequency, phase angle and phase sequences of the national grid system of Nepal. The PV 

inverter shall also house the maximum power point tracker (MPPT). The inverter-generated 

harmonics, flicker, DC injection limits, voltage range, frequency range, power factor range 

and anti-Islanding measures at the point of connection to the utility services should follow 

the latest grid code of the Nepal Electricity Authority (NEA).  

 Inverter type:  String inverter, microinverter, or power optimizer system. 

 Power capacity: Rated power capacity of the inverter in kilowatts (kW) or megawatts 

(MW). 

 Maximum DC input voltage and current: The maximum DC input voltage [xx]volts and 

the maximum DC input voltage [xx]volts. 

 Maximum DC input power: The maximum DC input power [xx]kW. 

 Maximum AC output power: The maximum alternating current (AC) power output 

capacity of the inverter. The inverter shall have NEA grid supply compatible AC output 

and comply with NEA directives and technical specifications. 

 Functioning: number of MPPTs: At least 2 but if the design permits, a single MPPT for a 

better payback period, can be considered. 

 Technology of proposed inverter: Transformer less technology. 

 Efficiency: Peak efficiency at least 98% and Euro efficiency at least 97%. 

 Voltage range: Grid supply compatible AC output shall be either 400±10% Vac (L-L) 

for three phases or 230 ±10% Vac (L-N) for a single phase. 

 Frequency: Output electricity frequency shall be 50HZ ± 2.5%. 

 Power factor: The power factor shall be 0.9 leading to 0.8 lagging. 

 Protection features: IP ratings of at least IP65 according to IEC 60529 and anti-islanding 

provisions in accordance with UL 1741 and IEEE 1547. 

 Communication and monitoring: Modbus, Ethernet LAN, WiFi or Modbus RS232 or 

RS485. The inverter must communicate with other equipment and monitoring systems 

and must have data logging and web server features and also preferably with front side 

LCD screen. 

 Environmental conditions: The operating temperature range -40°C - +60°C. 

 Certifications and compliance: Necessary certificates for the inverter: IEC 61727: 2004, 

IEC 62116: 2014, IEC 62109-1: 2010 and IEC 62109-2: 2011, IEC 61683: 1999 and IEC 

60068. Also, the inverter must be certified by the Certification Body Testing Laboratory 

(CBTL) or Renewable Energy Testing Laboratory (RETL) or National Certification Body 

(NCB) or Renewable Energy Certification Body (RECB) enlisted in the IECEE website or 

IECRE website. The enlisted CBTL or RETL or NCB or RECB must have the scope of PV 

inverter testing. 

 Warranty: Manufacturer’s warranty: at least 10 years and possible extension options. 

 Mounting and installation: Inverters shall be compatible with outdoor installation and 

shall be with wall mount features. 

 



cg';'rL 
 

198 | u|L8–hl8t ;f}o{ lkeL k|0ffnLsf] nflu lgb]{lzsf 
 

3. Support structure for PV modules: 

Support and installation structure shall comply with the local building and structural codes 

and standards. 

 Certification: Framing shall be certified by the relevant equivalent body if not custom-

designed or certified. The structure shall be approved by the relevant organization to be 

used in the region/locality. 

 Wind loading: The wind speed to be assumed for customized design is 47m/sec. 

 Structure material: The structure shall be made of aluminium or stainless steel (SS 304) 

or MS hot dip galvanized suitable sections. 

 Spacing of poles: For ground mount system, horizontal spacing between 2 vertical legs 

must be between 2.5 to 3.5 meters as per load conditions. 

 Resistivity quality: The support structure and its accessories shall be able to resist at 

least 20 years of outdoor exposure without suffering damage or corrosion. 

 Flat-on-roof installation: There should be 20 cm gap (or minimum 15 cm) between the 

modules' back sheet and roof for air circulation if installed flat on the roof. 

 Comply with: PV racking and structures must comply with NEPQA and guidelines. 

 

4. Electrical Accessories (DC combiner box (if applicable)) 

 Certification: ISO 9001:2015, ISO 14001:2015, OHSAS 18001: 2017/ISO 45001: 

2018 Certificates. 

 System voltage: System maximum DC voltage 1,000V-1,500V (depending on the 

configuration of the PV array). 

 Environmental conditions: The operating temperature range -25°C - +55°C. and 

permissible relative humidity 0-95%, No condensation. 

 Degree of protection: At least IP65 according to IEC 60529. The enclosure must be UV 

resistance. If PV string fuses are installed in the combiner box, they must be in 

accordance with IEC 60947-3. Fuses must be cylindrical type mounted on 

appropriately sized non-exposed type DC fuse blocks or DC fuse holders. The fuse 

holders/block must be DIN rail adapted and should comply with IEC 60947. 

 The DC combiner box must have DC isolation switch and comply with IEC 60947 and 

must be provided with IEC 62208 hinged door with EPDM rubber gasket to prevent 

water and moisture ingress. 

 Degree of protection for the fuse: At least IP20 according to IEC 60529. The fuse must 

be designed for at least DC system nominal voltage of 1,000V – 1,500 V (depending on 

the configuration of the PV arrays). 

 The manufacturer shall have: ISO 9001:2015, ISO 14001:2015   OHSAS 18001: 

2017/ISO 45001: 20 18 certificates.  

 

5. Lightning Arrestor 

 Type/Class:  Type 1 (Class I) or Type 2 (Class II) lightning arrestor based on the risk of 

lightning strikes in the area. Type 1 is typically used at the main service entrance, while 

Type 2 is used at the sub-distribution level. 
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 Maximum discharge current (Imax): Select a lightning arrestor with an Imax rating that 

matches the expected lightning current in the area. Common Imax values range from 

10 kA to 100 kA or more. 

 Voltage protection level (Up): The Up rating indicates the maximum voltage that the 

lightning arrestor allows during a surge event. Common up values range from 1.2 kV to 

2.5 kV. 

 Number of poles: Determine whether a single-pole or multi-pole lightning arrestor is 

required based on the configuration of your solar rooftop system. 

 Connection type: Select the appropriate connection type (e.g., screw terminal, bolted 

connection) for your system's wiring and grounding. 

 Material and enclosure: Ensure that the lightning arrestor is made of durable and 

corrosion-resistant materials suitable for outdoor installation. It should also have 

weatherproofed and UV-resistant enclosures. 

 Operating temperature range: Verify that the lightning arrestor's operating temperature 

range is compatible with the local climate conditions. 

 Mounting method: Choose a mounting method suitable for your rooftop, such as pole-

mounted or surface-mounted lightning arrestors. 

 Compliance with standards: Ensure that the lightning arrestor complies with relevant 

international standards, such as IEC 61643-11, UL 1449, or local standards applicable 

in your region. 

 Remote signalling: Consider whether you need remote signalling capabilities to monitor 

the status of the lightning arrestor and identify when it needs replacement or 

maintenance. 

 Coordination with surge protection devices (SPDs): Ensure that the lightning arrestor is 

coordinated with other SPDs in your solar system to provide comprehensive protection 

against surges. 

 Grounding system: A properly designed and installed grounding system ensures the 

lightning arrestor's effectiveness. Grounding is a critical component of lightning 

protection. 

 Manufacturer and warranty: Choose a reputable manufacturer with a history of 

producing reliable lightning arrestors and ensure that the product comes with a 

warranty. 

 Compliance with local codes and regulations: Verify that the lightning arrestor 

installation and grounding system comply with local building codes and regulations 

related to lightning protection. 
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c=@@   IEC dfkb08x¿sf] ;"rL  

International standards (IEC) 

Standards Brief description 

IEC 61215 

IEC 61215 sets requirements for the design and qualification of terrestrial 
photovoltaic (PV) modules. It focuses on ensuring the safety, performance, 
and durability of PV modules through testing and characterization. This 
standard serves as a global benchmark for PV module manufacturers, provid-
ing a common set of criteria to follow. It covers various aspects of module 
design and testing, including mechanical and electrical characteristics, per-
formance in different environmental conditions, and reliability. 
IEC 61215 specifies specific tests and requirements for PV modules, includ-
ing mechanical load tests, thermal cycling tests, damp heat tests, UV expo-
sure tests, and electrical performance tests. These tests evaluate factors such 
as structural integrity, durability, resistance to moisture and UV degradation, 
and electrical performance. 

IEC 61730 

IEC 61730 is an international standard for PV module safety. It ensures the 
safety of users, installers, and system operators by providing guidelines and 
tests for PV module operation and installation. It complements IEC 61215, 
which focuses on performance and durability. Key safety requirements and 
tests in IEC 61730 include electrical insulation, fire, mechanical load, termi-
nation robustness, and resistance to environmental stress. 

IEC 62548 

IEC 62548 establishes design requirements for PV arrays, covering DC array 
wiring, electrical protection devices, switching, and earthing. It excludes en-
ergy storage, power conversion, and loads, except for DC safety. The stand-
ard addresses interconnecting small DC conditioning units to PV modules. Its 
main aim is to address the specific design safety requirements of photovol-
taic systems, considering their unique hazards such as electrical arcs. Adher-
ing to IEC 62548:2016 ensures safe PV array design, mitigating additional 
risks of DC systems and PV arrays. For detailed requirements, please refer to 
the complete document. 

IEC 60529 (IP Code) 

IEC 60529 standard for "Degrees of protection provided by enclosures (IP 
Code)," specifies the levels of protection provided by enclosures against the 
ingress of foreign objects (such as dust and water) and the level of protection 
offered to people against contact with hazardous parts inside the enclosure. 
The IP (Ingress Protection) Code, defined in IEC 60529, consists of two dig-
its. The first digit indicates the degree of protection against solid objects, 
and the second digit indicates the degree of protection against water. 

IEC 62852 
 

IEC 62852 sets design requirements for PV arrays, focusing on safety as-
pects. It covers DC array wiring, electrical protection devices, switching, and 
earthing provisions. Energy storage, power conversion, and loads are ex-
cluded. Provisions for power conversion equipment are included only if they 
relate to DC safety. The standard addresses small DC conditioning units for 
PV modules. It aims to ensure safe design for PV systems, which have unique 
hazards like electrical arcs. Compliance with IEC 62109-1 and IEC 62109-2 
for PV array inverters is vital for grid-connected systems' safety. 
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Bloomberg tier1 

"Bloomberg Tier 1" is a ranking system by Bloomberg New Energy Finance 
(BNEF) used in the renewable energy industry to evaluate the financial stabil-
ity and bankability of solar module manufacturers. It assists investors and 
project developers in assessing risk and supplier reliability. Criteria consid-
ered include financial health, production capacity, market longevity, and pro-
ject experience. However, being Tier 1 does not guarantee module quality 
or performance. Other factors such as certifications and independent testing 
should also be considered. The Bloomberg Tier 1 ranking complements in-
dustry standards like IEC certifications and UL listings. 

NBC 104:1994 and IS 
875:1987 and  
IS 800:1984: 

All PV racking shall be designed and /or certified as per the Indian standard 
IS 875 (part 3)1987. The Dead Load and Live load are taken from IS 875 (part 
1)1987 and IS 875 (part 2)1987. The code used for designing the steel mem-
ber is NBC 111:1994 and IS 800:1984. 

IEC 62109 
 

IEC 62109 focuses on safety requirements for inverters, converters, and simi-
lar power electronic devices in PV systems. It ensures their safe design, in-
stallation, and operation, addressing hazards like electrical shock and fire 
risks. The standard provides guidelines for electrical safety, fire prevention, 
mechanical strength, and environmental considerations. Manufacturers seek 
compliance with IEC 62109 to demonstrate their products meet PV industry 
safety requirements. It covers aspects such as electrical safety, fire protec-
tion, mechanical safety, and environmental considerations. 

IEC 61140 
 

IEC 61140 focuses on electrical shock protection in installations and systems. 
It provides guidelines for electrical safety measures to prevent shock hazards 
in various applications. The standard addresses electrical insulation, protec-
tive earthing, and equipment bonding to minimize the risk of electric shock. 
Its primary goal is to ensure individual safety and create safer environments. 
It covers areas such as protective measures, safety signalling, touch voltage, 
and protective measures for equipment. 

IEC 61643-11 
 

IEC 61643-11 is an international standard for surge protective devices (SPDs) 
in low-voltage power systems. It guides the selection, installation, operation, 
and maintenance of SPDs to safeguard electrical equipment from voltage 
surges. Compliance ensures adherence to performance and safety standards 
through standardized testing and evaluation. It covers aspects such as classi-
fication, performance testing, coordination with other protective devices, 
and installation and maintenance related to surge protection. 

IEC 60947-2 

IEC 60947-2 focuses on the safety of low-voltage switchgear and control-
gear assemblies used in electrical distribution systems. It provides guidelines 
and requirements for their design, construction, and testing. Compliance 
with this standard is crucial to ensure the safety and reliability of such assem-
blies. Manufacturers, designers, and users refer to IEC 60947-2 to ensure 
proper practices are followed, minimizing the risk of electrical hazards and 
ensuring the safe operation of electrical distribution systems. 
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Project activities 

 

1. Preparation 

 Onsite inspection:  

It is important to verify if there are any on-site discrepancies as compared to the DFS) report. If 

such discrepancies are found, the plan should be revised if necessary; otherwise, the 

installation work should proceed according to the original DFS plan. Site preparation activities, 

such as land levelling and clearing the allocated installation area, will be carried out as per the 

plan.  

 Setting up of lifting equipment (if any): 

Arrange a time for the lifting equipment and acquire permission from the consumers. Conduct 

a safety inspection of the equipment and complete the checklist to ensure safety.  

 Setting up roof/land access: 

Ensure that the roof access points are secured and easily reachable. If external equipment is 

required, ensure that it is installed securely and meets safety standards. Determine the access 

points to reach the designated land site for installation.  

Make sure that the land is levelled, and the area is clear to operate an elevated work 

platform/ladder for a ground mount system. 

 Elimination of hazards in and around the working space: 

Eliminate any potential hazards such as nails, metal structures, and cover or mark skylights on 

the roof or land space. 

 Safety marking and safety labelling: 

Prepare the site to create a safe working environment. Label and mark areas with high risks. 

Ensure that posters and stickers are displayed clearly, marking exits and hazardous areas for 

easy visibility.  

 

2. Setups 

 Setting up roof edge protection, anchor points and walkways: 

Prior to starting any work on the roof, it is necessary to install roof edge protection and anchor 

points for harnesses. In case the surface is slippery, uneven or unsafe, walkways should be 

installed.  

 Measurements: 

Prior to commencing any installation work, it is crucial to carry out a comprehensive 

measurement in accordance with the DFS document and mark the roof fixtures/mounting 

structures, including the positioning of posts, purlins, etc.  

 Setting out and markings: 

Establishing the panel layout and marking the solar structure according to the provided plan, 

along with a plan for the roof fixtures/ground mounting structure and its accessories, is 

essential.  
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 Lifting of PV racking and panels: 

To minimize costs, it is recommended to lift the PV racking and panels simultaneously, while 

ensuring compliance with lifting safety standards to prevent any injuries. Proper care must be 

taken to handle or hoist panels to avoid any panel cracks.  

 Finalisation of locations:  

Location and trenching for cable runs, earthing pits, and power evacuation points are to be 

finalised before starting the installation work and record them on the as-built diagram if the 

installation is ground mounted.  

 

3. Installation 

 Roof fixtures shall be installed using penetrating or non-penetrating methods: The DFS 

report shall mention it. 

During the installation of PV racking and panels, it is important to minimize penetrating the 

roof by utilizing existing holes in the roofing material. Additionally, dissimilar metals must be 

separated properly. Any penetrations that are made should be sealed with outdoor (radiation) 

grade silicone gel. If the solar panels are being installed on the ground, posts must be installed 

according to the design specified in the DFS report.  

 Run all DC cable from the array location to the DC combiner box: 

During the installation process on the roof or land, the DC cable designed for the array 

location must be installed in the combiner box. The number and size of DC cable runs must be 

determined during the DFS. All cables should be placed in a metal cable tray, and internal 

cable runs should be in a hard conduit. It's important to note that DC, AC, and communication 

cables should not be installed in the same cable tray or conduits until they are mechanically 

separated. 

In addition, Type 2 SPDs should be installed on the AC and DC sides of the wiring. Earthing 

cables on the DC side should be grounded using an appropriately sized earthing cable and 

terminated to the MEN. Finally, a lightning arrester should be installed to protect the system 

and property. 

 Installation and connection of panels: 

As PV panel installation proceeds, the panel's cable lead must also be connected. The wiring 

loop should avoid conductive wiring regardless of the panel's connection method. The 

connectors used on the cables should match the connectors on the panel lead cable. The 

drawing of the best cable wiring practice as an example has been presented in annex 27. 

While installing the panels, all necessary DC isolators, fuses, and disconnectors should be 

installed on the rails using an outdoor combiner box. The switch gears should be placed in UV 

and IP67-rated enclosures.  

 Installation of DC combiner box connection of DC cable: 

The DC combiner box, either pre-fabricated or made on-site, will be installed near the inverter, 

and all DC string cables from the roof will be directed into the box through suitable cable 

glands.  

 Installation of inverter and cable run between combiner box and inverter: 

The inverters will be installed at the designated location according to the DFS plan. The 

installation of the inverter should not be too high or too low from the ground, and the inverter 

display should be at eye level. If the inverter is to be installed outdoors, ensure that the 

manufacturer permits it and is installed with an awning. While selecting an outdoor 
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installation, it is recommended to avoid south and west-facing walls. 

 AC cable run from inverter to MSB/DB: 

The AC cable/cables shall be installed from the inverter to the DB or MSB busbar based on the 

inverter's output. The connection of the inverter to the AC supply should be carried out 

according to the schedule and approval for switching off the grid supply in the property.  

 Labelling: 

Proper labelling is necessary to indicate the designations of components and their respective 

termination points. The solar PV system components, including DB/MSB/meter/supply points, 

must be appropriately marked and labelled.  

 

4. Testing and commissioning: 

 Cable connection, testing and commissioning of the system:  

Once the interconnection of the panels and strings is complete, it is necessary to conduct 

testing of the strings and earth cable. All activities and readings related to the testing shall be 

recorded in the testing and commissioning framework/checklist provided in Annex 8. The 

interconnection of the solar system to the grid supply shall be carried out and tested in the 

presence of a certified electrician. In the case of a pure grid-tied net-metered solar PV system, 

the entire solar system shall be turned off again after commissioning. 

 Site cleaning and wrap-up; 

After completing the commissioning, the site should be thoroughly cleaned up, and all waste 

materials should be disposed of in accordance with environmental protocols. 

 

5. Application and connection and net metering: 

 Apply for RETS inspection and certification: 

After completion of installation, testing and commissioning of the system, an application for 

system inspection and certification by RETS should be initiated. 

 Apply for net metering connection with NEA if the system is RETS certified: 

After receiving RETS observation certification, NEA application should be moved forward. 

 

6. Approval and connection:  

Only after signing of net metering contract with NEA the system should be turned on for net 

metering purposes. 
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Specification and considerations of solar support structures 

 

Consideration Nepal standard International 
practice Software Reference 

Wind load 
 

47m/s or 55 m/s 55m/s 

Risa-3D or 
any other 
structural 
analysis 
program 

Design code: 
 NBC 
105:2020 
 IS 875 (part-
3): 2015 

Dead load 
 

Dead load apart from the self-
weight of a structure is taken as 
per technical data sheet from 
the manufacturer or IS 875 Part-
1 or it varies from (25kg-30kg) 
manufacture of solar panel.  
i.e. 10.447kg/sq. m. 

264.6 KN 

Risa-3D  or 
any other 
structural 
analysis 
program 

Design code:  
NBC 
105:2020                
 IS 875 (part-
1): 2015 

Placement 
and shading 

The inclination of solar panels 
depends on the site condition 
of the roof and place where 
maximum sunlight obtains solar 
energy. 

The slope of the 
panel as per site 
condition and 
generation 
analysis 

Sketchup 
 

 

Economic 
 

Solar panels with the provision 
of attaching the panel with 
selected clamps to avoid 
screws, which avoids drilling on 
solar panels and solar structures 
which reduce time for 
installation, easy and fast.  

Maximize safety 
and maximize 
returns 

Excel  

Monthly 
Inspection 
 

Check: Rusting 
           Loosen off nut and bolt 
           Damages 
           Power losses 

Checklist   

Maintenance 
 

Remove any dust particles 
Remove debris 
Remove any obstructions 

Checklist   

Clamps vs 
Screw 

Depends on the type of solar 
panel (Manufacturer) used. 
If the panel have an internal 
screw hole, then the screwing 
method is used. If not, clamps 
are used to attach the panel.  A 
clamp system is easier and 
faster to installation also it gives 
more protection than a screw-
based system. 

Screws and 
clamps are used 
but the clamp is 
preferred 
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Penetrative vs 
non 
penetrative 

Used as per site and consumer 
demand 
Penetrative: Ground base 
mount, Flat Terrace base 
mount, corrugated roof sheets 
Non- Penetration: HSPAN roof 
sheets etc 

Penetration as 
well as non-
penetration 
used  

  

Concrete roof 

Anchor bolts are drilled on the 
concrete slab with epoxy 
penetration. 
Or 
RCC column pedestal is casted 
for each leg to ensure 
overturning from wind. 

Both drilling and 
adhesive-based 
structures are 
used. 

  

Concrete roof 

Anchor bolts are drilled on the 
concrete slab with epoxy 
penetration. 
Or 
RCC column pedestal is casted 
for each leg to ensure 
overturning from wind. 

Both drilling and 
adhesive-based 
structures are 
used. 
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Samples of various types of support structures 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Ground mount type installation 
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Figure 2: RCC - Slope type installation 

ISO OF SOLAR SUPPORTING STEEL STRUCTURE AT RCC SLOPE ROOF 

SOLAR SUPPORTING STEEL STRUCTURE AT RCC SLOPE ROOF 

SECTIONAL VIEW OF  
SOLAR SUPPORTING STEEL STRUCTURE AT RCC SLOPE ROOF  

(BY USING GLUE ADHESIVE 
 
 

SECTIONAL VIEW OF 
 SOLAR SUPPORTING STEEL STRUCTURE AT RCC SLOPE ROOF  

(BY USING ANCHOR BOLT) 
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Figure 3: CGI sheet - Slope type installation 
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