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 g]kfn cfon lgudsf] efjL sfo{lbzf 
bLk]Gb| jxfb'/ If]qL 

g]kfndf k]6«f]lnod kbfy{sf] cfk"lt{ cfoftaf6} x'g] u/]sf] 5 . k]6«f]lnod kbfy{sf] cGj]if0fsf lglDt j}b]lzs ;xof]u pkof]u klg 
ul/Psf] 5 . k|fs[lts Uof;sf] e08f/ sf7df8f}+ pkTosf nufotsf 7fpFdf kQf nfu]klg Joj;flos ?kdf k|of]u x'g ;s]sf] 
5}g . ;a} k|sf/sf k]6«f]lnod kbfy{ -Uof; ;d]t_ df g]kfn ef/tfdf lge{/ 5 . lj=;+= @)$^ sf] /fhgLlts kl/jt{gsf] 
;+3f/df l;+ufk'/af6 dl§t]n xjfO{hxfhaf6 cfoft ul/Psf] klg lyof] . To:t} ef/tsf] kl5Nnf] gfsfjGbLdf rLgaf6 
cf+lzs?kdf k]6«f]n / l8h]n cfoft ul/P afx]s ;Dk"0f{ cjlwdf ef/ts} lge{/ /xg k/]sf] 5 . rLg;+u g]kfnsf] s'n 
cfjZostfsf] #) k|ltzt k]6«f]lnod kbfy{ cfoft ug]{ ;+emf}tf eP tfklg Tof] lbzfdf yk kxn ePsf] 5}g . of] ;+emf}tf ePkl5 
ef/taf6 ^(=% snf] ld6/ nDafO{sf] kfO{knfO{g lgdf{0f ug{ tf]stfsf ;fy nflu l8h]n cfoft ug]{ sfo{n] lg/Gt/tf kfPsf]  
5 . sl/j b'O{ bzs cl3 cGt/f{li6«o ahf/af6 sRrf t]n cfoft ul/ ef/tdf k|zf]wg u/fO{ g]kfnsf] ;a{ cfjZostf k'/f 
ul/GYof] . Hofb} em+eml6nf] k|s[of–g]kfnsf] cfjZostfsf] kl/df0fsf] t'ngfdf kfgL hxfh Hofb} 7"nf x'g]–sf/0fn] lg/Gt/tf 
lbg sl7g eP kl5 t}of/L j:t'g} cfoft ug]{ k|yf rnfO{Psf] xf] . 
 
k]6«f]lnod kbfy{sf] cfoft k|j[lQ 
k|To]s lbg t]n kbfy{sf] cfoft a9\bf] k|j[lQdf 5 . cfoft / vkt j9\g'df g]kfnLsf] qmozlQm j9\g', j}+s ljlQo ;+:yfx?n] 
;jf/L ;fwg vl/bdf p2f/ shf{ gLlt lng', ljsf; lgdf{0fsf] sfddf ltj|tf cfPsf sf/0f dfGg ;lsG5 . kl5Nnf b'O{ 
cfly{s jif{df d'Vo t]n kbfy{sf] cfoft / vkt lgDg adf]lhd 5 . 
k]6«f]lnod kbfy{ -lsnf] ln6/df_ 
kbfy{ @)&$.&% @)&%.&^ 

cfoft vkt  cfoft vkt 
l8hn -ls=ln=_ !%***^( !%(&%%! !&!$!## – 
k]6«f]n -ls=ln=_ $**^&% $*$&*! %^^$@( – 
dl§t]n -ls=ln=_ @###& @@#!! @$(#@ – 
Uof; -d]=6g_ #&)%^) #&)%^) $@(^)* – 
>f]tM g]kfn cfon lgud, b /flhª g]kfn, cui6 @)!* 
 
pQm tYofÍ ;a} d'Vo t]n kbfy{sf] cfoft a9]sf] b]lvG5 . cfly{s jif{ @)&%.&^ sf] vktsf] tYofÍ k|fKt ug{ ;lsPg . 
cg'dfg nufpg ;Sg] eg] cfoft ut ;fnsf] t'ngfdf j[l4 eP ;+u} vkt klg j9]sf] x'g'kb{5 . g]kfn /fi6« a}+ssf] ;fwfGt/sf] 
tYofÍ cg';f/ cfly{s jif{ @)&%.&% df ?=!&@@$=#@ s/f]8 / cfly{s jif{ @)&%.&^ df ?=@!#*#.%$ s/f]8 a/fa/sf] 
t]n kbfy{ g]kfndf cfoft ePsf] lyof] . 
 
ef/tsf] df]ltxf/Laf6 /S;f}n ;Ldf ##=& lsnf] ld6/ / /S;f}n l;df ljGb'b]lv cdn]vu+h ;Dd #^=@ lsnf] ld6/sf] 
kfO{knfO{gaf6 b}lgs % nfv lsnf] ln6/ l8hn cfoft x'g] u/]sf] 5 . ;f] kfO{knfO{g e/tk'/ -lrtjg_ ;Dd lj:tf/ ug]{ / 
eljiodf k]6«f]n klg Nofpg] p2]Zo /flvPsf] 5 . kfO{knfO{gaf6 9'jfgL ubf{ gf]S;fgLsf] dfqf 36\g] dfq xf]O{g 9'jflgdf x'g] 
u/]sf] r'xfj6 / ef8f ;d]t 36\g u} g]kfnsf] Jooef/ 36\g] jflif{s ?=&)÷*) s/f]8 jrt x'g] cf+sng ul/Psf] 5 . To;}n] 
ef/t / g]kfnsf k|wfgdGqLåon] cf–cfgf] b]zsf] /fhwfgLaf6 l:jr lyr]/ kfO{knfO{gaf6 t]n kbfy{ cfk"lt{sf] ;'?jft ubf{ 
l8hnsf] d"No k|lt ln6/ ?=b'O{ 36fO{Psf] 3f]if0ff ul/Psf] lyof] . 
 
t]n kbfy{sf] cfoftdf lgudsf] Psflwsf/ eP klg UofF;sf] ljt/0f cfb]z -8]lne/L c8{/_ dfq lgudaf6 hf/L x'G5 ef/tLo 
l8kf]af6 leq\ofO{ l;ln08/df e/]/ ahf/ ;Dd k'¥ofpg] sfd ;DalGwt sDklgx?n] g} lghL?kdf ub}{ cfPsf 5g\ . j]nf jvt 
cfk"lt{df x'g] c;xhtfnfO{ Wofgdf /flv lgudn] cfg} j|f08sf] jf]6lnË KnfG6sf] kl/sNkgf klg ;}4flGts ?kdf ub}{ cfPsf] 
5 . t]n kbfy{sf] ljt/0fsf] xsdf ljBdfg !% ;o ljt/0f l8kf]x? ckof{Kt eof] elg dfusf] cfwf/df cfJxfg ubf{ Ps xhf/ 
klRr; gofF cfj]bg k/]sf] / 5fgljg kl5 cfb]z lbO{g] cfzo lgudsf] 5 . t/ k'/fgf ljt/sx? eg] ;f] cfzodf ljdlt 
/fV5g\ . 
 
lj=;+= @)$) b]lv g]kfnd} k]6«f]lnod kbfy{sf] cGj]if0f ug]{ c;kmn k|of;df k|m]Gr, cd]l/sL, g]b/Nof08sf sDkgLx? ;l/s 
ePsf 5g\ . g]kfndf ef/tLogfsfjGbL kl5 lrlgof sDklg u+le/tf ;fy cGj]if0fdf nfu]sf] / gd"gfsf ?kdf kfO{Psf] vlgh 
kl/If0fsf nflu klv{/x]sf] ;fj{hlgs ePsf] 5 . 
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 d"No lgwf{/0f k4lt 
ef/tLo t]n lgud;+u :yfoL vl/b Joj:yf /x]sf] 5 . k|To]s b'O{;ftfdf d"No ;"lr k|fKt u/] kl5 g]kfndf k]6«f]lnod kbfy{sf] 
d"No lgwf{0f x'G5 . g]kfn cfon lgud Psflwsf/ k|fKt ;+:yf ePtfklg cGt/f{li6«o d"No cg';f/ cfgf k|zf]wgdf nfu]sf 
nfut hf]8L g]kfnnfO{ d"No ;"lr k7fp5 . ;f]lx adf]lhd lglZrt dfkb08sf cfwf/df :jtM yk36 x'g] ul/ d"No lgwf{/0f 
ul/G5 . of] k4lt k"0f{ :jrflnt eg] u/fpg g;lsPsf] ;j{;fwf/0fdf u'gf;f] /xg] u/]sf ] 5 . vf;ul/ cGt/f{li6«o hutdf 
t]nsf] d"No j9\g] j]nf g]kfndf ;f] kbfy{x?sf] d"No j9\g] t/ cGt/f{li6«o ahf/df d"No 36\bf ;f]lx cg'kftdf d"No g36\g] 
Jojxfl/s c;'ljwf pkef]Qmfn] j]xf]b}{ cfPsf 5g\ . b;}+–ltxf/df d"No j9L x'Fbf cfGtl/s ahf/df d"No j9fpg gkfpbf hDdf 
x'Fb} cfPsf] gf]S;fgL kf}if dlxgfdf 36]sf] cGt/f{li6«o d"Nodf ;fdfGo ;dfof]hg ul/ !% lbgd} lgudn] ?=! cj{ ## s/f]8 ^! 
nfv gfkmf ug{ ;kmn ePsf] 5 . cfly{s jif{ @)&%.&^ sf] cw{jflif{s cjlw ;Dd lgud ? ! cj{ # s/f]8 ^$ nfv 3f6fdf 
5 -clwsf/L–@)&%_ . :jrflnt d"No ljlw b]vfpg] dfWod dfq xf], lgudn] cfjZostfsf cfwf/df k|of]u ug]{ pksf08 dfq 
xf] eGg] k'li6 x'G5 . 
 
d"No l:y/Ls/0f sf]ifdf k|lt ln6/ k]6«f]n, l8h]naf6 )=%) k};f c;'n ul/G5 . j'9L u08sL hn ljB't lgdf{0fsf nflu k|lt 
ln6/ l8hn, k]6«f]n / xjfO{ OGwgaf6 ?= % c;'n ul/G5 . k|zf;lgs vr{ elg k|lt ln6/ ?=)=^ k]6«f]lnod kbfy{ sl§  
ul/G5 . To:t} k|lt l;ln08/ Uof; ?= *=%@ c;'Ng] ul/Psf] 5 -lxdfnog 6fO{D;–@)!*_ . pkef]Qmf ;Dd k'Ubf dfly pNn]v 
eP adf]lhdsf z'Ns÷s/ c;'n pk/ x'g] u/]sf] 5 . j'9L u08sL hn ljB't cfof]hgfsf] vr{ j]xf]g{ k]6«f]lnod kbfy{df k|lt 
lnt/ ?=%.– sf b/n] z'Ns p7fO{{Psf] 5 . Ps k|sf/sf] :jb]zL pBf]u wGbfnfO{ k|>o lbb} hfFbf pTkfbgdf j[l4 cfpg], 
Jofkf/ 3f6f sd ug{ d2t k'¥ofpg] ck]Iff ul/Ptfklg l:y/ gLlt cjnDjg ug{ sl7g kg]{ b]lvPsf] 5 . ;f]lx hn ljB'to'Qm 
cfof]hgf ;/sf/ cfkm}n] lgdf{0f ug]{ ls jfXo >f]taf6 ;DkGg ug]{ lglZrt e} ;s]sf] 5}g . ef}uf]lns cjl:ylt / hnfzo 
k|s[ltsf] !@)) d]3fjf6 zlQmsf] kl/of]hgsf /0fg}lts / cfly{s, k|fljlws ;a} b[li6n] cfsif{s dflgG5 . gljs/0fLo 
pmhf{sf] pTkfbg / cfd k|of]usf oftfotsf ;fwgdf ljB't k|of]u ug{ pNn]Vo of]ubfg lbg ;Sg] kl/of]hgfdf t]n lgudsf] 
k|ToIf of]ubfg /x]sf] k|z+;lgo sbd xf] . 
 
g]kfndf pmhf{sf] pkof]udf cem} klg k/Dk/fut z}nLsf] ;f]ln8 df; cTolws lge{/tf 5 . Jofkfl/s -sdl;{on Oglh{_ pmhf{ 
@) k|ltzt dWo] !% k|ltzt k]6«f]lnod kbfy{sf] pkof]u 5 . # k|ltzt dfq ljB'lto pmhf{, # k|ltzt sfOnf / cGo 
gljs/0fLo pmhf{ @ k|ltzt vkt 5 . afls ;f]ln8 df; s} k|of]u x'G5 -gsld{–@)&$_ . jftfj/0f ;+/If0fdf sfj{g 
pT;h{gsf] dfq k]6«f]lnod kbfy{sf] k|of]uaf6 j9L x'g] ePsfn] k|lt:yfkg ug{ gljs/0fLo pmhf{ ljB't g} lskmfolt / 
k|fljlws?kn] ;+ej 5 . t/, ljB'lto ;jf/L ;fwgsf] d"No t'ngfTds ?kn] Hofb} pRr x'g[ ePsfn] hnjfo' kl/jt{gaf6 x'g 
;Sg] gf]S;flg /f]Sg ;'?cflt cj:yfsf] 7"nf] nufgLsf?kdf u|x0f ug'{ kb{5 . 
 
k]6«f]lnod kbfy{sf] of]ubfg 
dfly pNn]v eP h:t} k|To]s pkef]Qmfn] k|lt ln6/ t]lno kbfy{ pkof]u u/] jfkt j'9Lu08sL hnfzoo'Qm cfof]hgf lgdf{0fsf 
nflu cf=j= @)&$.&% sf] dWofjlw ;Dd ? !!=#& cj{ j/fa/ of]ubfg k'¥ofPsf] 5 . oftfoft, 9'jflgsf ;fwg -xjfO{ OGwg_ 
;d]tnfO{ b[li6ut ubf{ s'n u|fx:y pTkfbgdf pNn]Vo of]ubfg kfO{G5 . o:sf] cg'e"t ul/Psf] dxTj gfsfjGbLsf j]nf OGwg 
cefjsf sf/0f k|efljt x'Fbfsf] ulDe/ lrGtgsf] dfkgaf6 ug{ ;lsG5 . ;/sf/n] k|t'if0f s/ elg k]6«f]n / l8h]ndf )=% 
?k}of k|lt ln6/sf b/n] p7fpg] u/] cg';f/ cfly{s jif{ @)&#.&$ ;Dddf ? $=@% cj{ 9's'6Ldf bflvn e} ;s]sf] 5 -/fO{–
@)&$_ . lgud Jofkfl/s ;+:yf ePsfn] cfo cfh{gsf] lglZrt /sd cfo s/sf ?kdf klg ;/sf/nfO{ a'emfpg' k5{ . pQm 
;sf/fTds kIfsf cltl/Qm s]lx gsf/fTds l6sf l6Kk0fL klg ;fj{hlgs x'g] u/]sf 5g\ . vf; ul/ ;/sf/sf] l;w} dftxtdf 
/xg] u/]sfn] Jofkfl/s ;+:yfsf lx;fa :jfoQ lg0f{o lng g;Sg] kl/l:ylt pTkGg x'Fbf gLltut kf/blz{tf x/fpg hfG5 . 
Jofkf/df 7"nf] c+z k]6«f]lnod kbfy{sf] 5 .  

cfly{s jif{ @)&%.&^ sf] rf/ dlxgfdf k]6«f]lnod kbfy{sf] cfoft ?=^& cj{ ($ s/f]8 a/fa/ lyof] eg] ;du|df j:t' lgof{t 
@( cj{ @* s/f]8 a/fa/ dfq lyof] -g]/fa}s–@)&%_ . s'n lgof{tsf] t'ngfdf k]6«f]lnod kbfy{sf] cfoft @#@ k|ltztn] j9L 
xf] . o; cjlwdf Jofkf/ 3f6f ? $ vj{ %$ cj{ $* s/f]8 a/fa/ /x]sf]df 7"nf] c+z k]6«f]lnod kbfy{ / o;}sf] ;DalGwt j:t' 
oftfoftsf ;fwgsf] cfoftsf] 5 . 

jfo' k|b'if0f csf]{ gsf/fTds kIf xf] k]6«f]lno kbfy{sf] pkof]usf] . olx tYonfO{ dgg ul/ ;/sf/n] k|b'if0f z'Ns elg ?)=%) 
k|lt ln6/ p7fpg] u/]sf] tYo dfly phfu/ e};s]sf] 5 . of] k|b'if0f jfktsf] z'Ns k|b'if0f Go'lgs/0f ug{ eg] k|ToIf k|efj 
kg]{ ultljlwdf vr{ x'g ;s]sf] 5}g . o:sf] lhDd]jf/L ;/sf/n] lng' kg]{ xf] . 
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 ljsNk s] < 
lgudn] k]6«f]lnod kbfy{ cfoftdf Psflwsf/ kfPsf] tYo lghL If]qsf b'jflgstf{n] lgudaf6 ‘ljt/0f cfb]zÚ kfP kl5 dfq 
9'jfgL ug{ kfpg] Joj:yfn] k'li6 u5{ . ctM lgudn :jodn] k]6«f]lnod kbfy{sf] ljsNk vf]Hg' Jofjxfl/s 7flgGg . ;du| 
d'n'ssf] lxtsf lx;fan] x]bf{ jftfj/0f ;+/If0f, j}slNks >f]t kl/rfng ul/ kof{j/0f ;+/If0f / ljsf; lgdf{0fdf k|lts'n 
k|efj gkg]{ ul/ gLlt cjnDjg ug{ ;lsG5 . vf; ul/ gljs/0fLo pmhf{sf] k|of]u j9fO{ Uof; nufotsf k]6«f]lnod kbfy{sf] 
cfoft 36fpg ;lsG5 . o; sfo{df lgudsf] 36\bf] sf/f]jf/nfO{ gljs/0fLo pmhf{ pTkfbg, ljt/0f / pkof]udf Ifltk"lt{ 
:j?k ;l/s u/fpg] /0fgLlt cjnDjg ug'{ kb{5 . hn>f]tsf] k|j4{g, ;f}o{ pmhf{ / jfo' pmhf{sf] pTkfbgaf6 3/]n', cf}Bf]lus 
/ ;]jf Joj;fodf k|of]u ug{ ;s] k]6«f]lnod kbfy{sf] k|lt:yfkg x'g ;Sg] ;+Defjgf 5 . o;af6 utjif { kf]Nof08df ePsf] 
hnjfo' ;Dd]ngn] lnPsf k]l/; ;Dd]ngsf /0fgLltnfO{ jn k'¥ofO{ sfnf] jGb} uPsf lxd >[+vnfsf IfoLs/0f /f]Sg d2t 
ldNg]5 . ;fj{hlgs oftfoftsf ;fwgdf OGwgsf] k|of]udf gljgtf NofO{ :jb]zL pTkfbgsf] pmhf{ vkt / jftfj/0f ;+/If0fdf 
pNn]Vo pTkfbg x'g ;Sb5 . o; lbzfdf gful/sx?sf] ;xof]usf] ck]Iff ul/g' klg cGoyf b]lvg] 5}g . gful/sn] ;se/ 
;fj{hlgs oftfoftsf ;fwg k|of]u ug]{, jftfj/0f d}qL ;fwgnfO{ k|fyldstf lbg] cf}Bf]lus k|lti7fgdf klg ;Sbf] gljs/0fLo 
pmhf{ k|of]udf hf]8 lbOg' kb5{ . 
 
/0fgLlt s] x'g] < 
HofldtLo cg'kftdf j9\b} uPsf] oftfot / ;jf/L ;fwgsf] k|of]un] cfufdL lbgdf k]6«f]lnod kbfy{sf] Joj:yfkg r'gf}ltk"0f{ x'Fb} 
hfg] nIf0fx? 5g\ . vf; ul/ /fhg}lts kl/jt{g kl5 gful/sdf clwsf/ k|ltsf] ;r]tgftf / hg k|ltlglwdf ;'ljwfof]uL 
k|j[ltn] pQm cj:yf l;h{gf x'g] b]lvG5 . of] k|j[ltsf] ;xfos pmhf{sf ?kdf :yflgo txn] ljsf;sf gfddf tof/ kf/]sf 
slRr ;8s klg kb{5g\ . ufpFdf o'js kfpg sl7g 5 . obfsbf e]l6g] o'jsx?df cfgf cljefjsn] lutdf ufO{, e};Lsf 
kf8f, jfR5f jfWg] 7fpFdf df]6/;fOsn yGsfO{Psf] b]lvG5 . qmozlQm ePsf / pkof]u ug]{ rfxgf ePsf JolQmnfO{ 
lg?T;flxt ug{ klg ldNb}g . t/, /fli6«o gLltg} gljs/0fLo pmhf{ k|of]u ug{ ;jf/L ;fwgn] k|fyldstf kfpg' kb{5 . 
 
ljB'lto ;jf/L ;fwgsf] pkof]u ;}4flGts?kdf hlg ;lhnf]  5 Tolt Jojxf/df 5}g . kof{Kt dfqfdf ljB't -;f}o{, jfo' ;d]t_ 
pknAw x'g'kg]{5 . ;fy} pmhf{n}; -rlh{ª :6];g_ sf] klg kof{Kt Joj:yf ul/g' kb{5 . o;};+u ;DalGwt csf]{ kIf hgzlQmsf] 
klg xf] . ljB'lto ;jf/L ;fwgsf nflu :jb]zdf k]6«f]lnod kbfy{af6 pmhf{ -ljB't_ df kl/0ft ug]{ cEof;nfO{ klg 
k|fyldstfdf /flvg' kb{5 . cfoft ul/Psf o:tf ;fwgnfO{ cfofts/ ;x'lnot k|bfg ul/g' kb{5 . oftfoftsf ;fwgsf] 
k|of]udf nfdf] b'/L / hg3gTj ePsf zx/x?df ;fj{hlgs oftfoftsf 7"nf ;fwgnfO{ k|fyldstf lbO{g' kb{5 . 
 
ljB'lto k|of]u ug{ ;do nfUg] / cfon lgudsf] sfddf cfwf/e"t?kd} kl/jt{g cfpg] ePsfn] ljB't pTkfbgdf ;xsfo{df 
hf]8 lbg'k5{ . Go"gtd () lbgsf nflu e08f/0f Ifdtf lj:t[t ug]{ /0fgLlt;+u} ;jf/L ;fwgnfO{ ljB'tn] rfh{ ug]{ :6];gsf] 
lgdf{0f ;+rfngdf lgudnfO{ ;+nUg u/fO{ k|ljlwo'Qm agfOPdf lgudsf] ;lhn} ;qmd0f x'g ;Sg] / pmhf{ Joj;fodf lgudsf] 
;+nUgtf oyfjt hf/L /xg] klg x'g ;Qm5 . k]6«f]lnod kbfy{sf] cGj]if0fsf] vf]hLdf >f]t / ;fwg nfupFb} hfg' ljnf;Ltf 
b]lvPsfn] ;f] gLltdf k'g/fjnf]sg x'g cfjZos 5 . k]6«f]lnod kbfy{sf] k|fs[lts ;+lrlt s] xf] < pTvgg ug{ nfUg] k|ljlw / 
ljlQo >f]tsf] ;d]t Plsg ubf{ nfebflo jGg ;Sg] s'/fdf z+sf 5 . h;l/ g]kfndf kmnfd, tfdf vfgLsf] k|r'/tfsf] JofVof 
ul/G5, k|of]u z'Go k|foM 5, To:t} k]6«f]lnod kbfy{sf] cGj]if0f klg dfGg ;lsG5 . 
 
g]kfndf ljB't pTkfbgsf] ;+efJotf, pkof]usf] jx' cfoflds ;+efJot ;d]tsf] Vofn ub}{ cGt/f{li6«o hutdf hnjfo' kl/jt{g 
k|lt j9]sf] rf;f]nfO{ Wofg lbg] xf] eg] gljs/0fLo pmhf{sf] ;+efjgf k|r'/ dfqfdf b]lvG5 . lgudnfO{ lj:tf/} hn ljB't 
pTkfbgsf If]qdf klg k|f]T;flxt ul/g' k5{ . 
 
lgrf]8M 
k]6«f]lnod kbfy{sf] cfoftdf Psflwsf/ kfPsf] cfon lgudn] lghL If]q dfkm{t ljt/0f ub}{ cfPsf] 5 . :jrflnt d"No 
lgwf{/0f k4lt elgP klg j]nf jvt cGt/f{li6«o d"Nodf cfPsf] kl/jt{gnfO{ cfTd;ft ug{ ljkmn ePsf 36gf 5g\ . 
kmn:j?k gfkmf / 3f6fsf k|Zg clglZrt /xg] u/]sf] 5 . e08f/0f Ifdtf j[l4 ub}}{ cfk"lt{ Joj:yf ;'b[9 ug]{ gLlt cg'?k cl3 
j9]sf] lgudsf ;fd'Gg] jt{dfg ljZj ;Eoftfn] NofPsf hnjfo' kl/jt{g ;lxtsf dfGotfn] r'gf}lt lbPsf] 5 . kmn:j?k 
sfdsf] k|s[ltdf km]/fjbnLsf] cfjZostf cg'ej ul/b} 5 . 
 
gljs/0fLo pmhf{sf] k|of]udf cfufld bgx? nfnflot x'g] ;/sf/L gLlt, ;j{;fwf/0fsf] rfxgf cg'?k ljB'lto ;jf/L ;fwgsf] 
k|of]udf j9f]Q/L x'g] b]lvG5 . ;f]lx cg'?k lgudn] ?kfGt/0f ug{ g;s]df ;fdlos b[li6n] lgud ;+rfngdf sl7gfO{ pTkGg x'g 
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 ;Sg]5 . of] r'gf}ltnfO{ ;fdgf ug{ lgudsf] Pp6f ;+sfon] ljB'lto ;jf/L ;fwgsf] k|of]udf cfjZos kg]{ hgzlQm, k|ljlw 
;lxt rflh{ª s]Gb|x?sf] Joj:yfkgdf nufpg ;s] ;qmd0f ;xh / Jofjxfl/s x'g ;Sg]5 . lgudnfO{ jlnof] jgfpg 
Joj:yfkgdf r':ttfsf] cfjZostf 5 . ;/sf/sf] ;'b[li6 / b'/blz{tf ljgf of] sfd ;DkGg x'g ;Sg] 5}g . lgud %) cf}+ jif{ 
k|j]zsf] pknIodf c? If]qnfO{ dxTjsf+IfL nfUg] t/ lguds} xsdf Jojxfl/s b]lvg] j}slNks sbd rfNg' ;fdlos 7xg]{5 . 
 
;Gbe{ ;fdflu| 
!= clwsf/L, clht -@)&%_  M cfon lgudnfO{ OGwgdf !% lbgd} ! cj{ ## s/f]8 gfkmf, gofF klqsfdf @% k'if 
      @)&% 
@= b lxdfnog 6fO{D; -@)!(_ M nuftf/sf] OGwgdf d"No j[l4n] hglhjgdf k|efljt x'g] -c+u|hLdf_, @) h]i7 @)&% 
#= gsld{, cd[t=k|f] -@)&%_  M g]kfndf pmhf{ pkof]u, gofF klqsf, @& k'if @)&$ 
$= g]kfn /fi6« a}+s -@)&%_  M ‘b]zsf] jt{dfg cfly{s tyf ljlQo l:ylt´ cf=j= @)&%.&^ sf] rf/ dlxgfsf]  
      tYofÍdf cfwfl/t . 
%= /fO{, jfj'/fd -@)&$_  M ‘/f]n ckm O{cfO{h P08 cf/cfO{h clKns]zg km/ kf]n';g Dofg]hd]G6 Og g]kfn, k|eft 
      @)&$, g]kfn cfon lgud lnld6]8 
 
n]vs g]kfn /fi6« a}+ssf k"j{ ueg{/ tyf /fli6«o of]hgf cfof]usf k"j{ pkfWoIf x'g'x'G5 . 
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 vlgh OGwgsf] gfnLa]nL / eljio 
 k|f=8f= ljsf; /fh ;Tofn 

vlgh OGwg cyf{t\ k]6«f]lnod 
k]6«f]lnod, k|s[ltsf] pkh xf] hf] k[YjLsf] tNnf] ;txdf hDdf ePsf] x'G5 . of] xNsf kx]nf]df uf9f sfnf] b]lvg] t/n kbfy{sf] 
?kdf vfgLdf b]lvG5 . v08Ls[t jflZks/0f ljlwaf6 ljleGg tfkqmddf of] t/nnfO{ pdfNbf o;sf laleGg k|f¿ksf] pTkfbg 
x'g]u5{ . h;af6 z'4 k]6«f]n, dl6t]n, cnsqf, l/o]h]G6 cflb lgl:sG5g\ . l/o]h]G6sf] k|of]u Knfl:6s, cf}ifwL, ls6gfzs, 
s:d]l6s cflb agfpg ul/G5 . o;/L x]bf{ ck|zf]lwt k]6«f]lnodaf6 cfhsf] ;Eo ;dfhsf clwsf+z cfjZos a:t'x?  
agfOG5 . e"ue{ a}1flgsx?sf cg';f/ of] nfvf}, s/f]8f} aif{ klxnf d[t hgfj/ / ;d'›L n]psf] lrxfgaf6 ag]sf] kbfy{ xf] hf] 

nfdf] ;dosf] k[YjLsf] dflyNnf] txsf] bjfa n] k]6«f]lnoddf kl/jlt{t ePsf] x'G5 . 
 
Pn kL Uof; 
Pn kL Uof; cyf{t Liquid Petroleum Gas, klg csf]{ ef}ule{s pTkfbg xf] . Pn kL 
Uof;sf] >f]t eg] b'O{ vfn] 5g\ . 7"nf] dfqfdf cyf{t\ sl/a ^@ k|ltzt Pn kL Uof;k|fs[lts 
Uof; e08f/x?af6 pTkfbg ul/G5 / afFsL #* k|ltzt o;sf] pTkfbg k]6«f]lnod 
l/kmfOg/Lx?df k]6«f]s]ldsnsf] ;x–pTkfbgsf] ?kdf ul/G5 . d"nt Pn kL Uof;df b'O{ 
cTolws HjngzLn Uof;x?–Ao'6]g / k|f]k]gsf] ld>0f /xG5 t/ Uof;s} cj:yfdf o;nfO{ 
efG;f 3/x?df k|of]u ug{ ;lsGg . To;}n] Ao'6]g / k|f]k]gsf] ld>0fnfO{ cTolws bjfa lbP/ 
t/nLs[t ul/G5 h;af6 o;sf] 7"nf] dfqf, ;fgf] l;lnG8/df ;lhn} ;+u ;+sng ug{ ;lsG5 
h;nfO{ Pn kL Uof;sf] l;lnG8/sf] ?kdf lrlgG5 . ljsf;f]Gd'v b]zx?df d"nt vfgf 
ksfpg PnkL Uof;sf] k|of]u ul/g] ePklg ljsl;t b]zfx?df sf]7f ttfpg, uf8Lsf] 

OGwgsf] ?kdf o;sf] cTolws k|of]u x'g]u/]sf] 5 . lk|mhdf k/Dk/fut ?kdf el/g] ul/Psf] l;Pkm;L -CFC, 

Chlorofluorocarbons_ Uof;n] aftfj/0f laufg]{ sfd u/]sf] kQf nfu]b]lv l;Pkm;Lsf] k|of]udf k|ltaGw nufpg yflnPsf]  
5 . l;Pkm;Ln] k[YjLsf] dflyNnf] tx, :6«f6f]:km]o/df sjrsf] ?kdf /x]sf] cf]hf]gsf] txdf Kjfn kfg{ yfn]sf] cWoogx?n] 
b]vfPsf 5g\ . cf]hf]gsf] txdf o;/L Kofnkbf{ ;"o{sf] k|sfzaf6 cfpg] cN6«fefOn]6 ls/0f ,hf] hLjhGt' / ag:kltnfO{ 3fts 
x'G5, o;n]  ;+;f/el/ Ifltk"0f{ k|efj kf/]sf] 5 . o;}sf] af/]df ;g\ !(*% df cli6«ofsf] lePgfdf / ;g\ !(*& df 
Sofgf8fsf] df]gl6«ondf ljZj jftfj/0f ljgfz /f]Sg] dxf;lGwx? ePsf lyP h;n] ljZjel/sf b]zdf l;Pkm;L Uof; k|of]u 
gug]{ / To;sf] ;§f cGo lasNk vf]Hg] ;xdlt ePsf] lyof] . To;} l;Pkm;Lsf] lasNksf] ?kdf  cr]n PnkL Uof;sf] k|of ]u 
lk|mhx?df tyf laleGg ls6gfzs :k|]sf] nflu ug{ yflnPsf] 5 . g]kfn klg of] dxf;lGwsf] c+lzof/ xf] To;}n] l;Pkm;Lsf] 
k|of]unfO{ 36fpg k|lta4 5 . 
 
ljZjsf] s"n pmhf{ pkef]u / vlgh pmhf{sf] cg'kft 
c7f/f} ztfAbL;Dd kTy/sf]Onf / bfp/fn] g} ljZjsf] pmhf{sf] cfjZostf wfg]sf] lyof] t/ kl5, pGgfO;f}+ ztfAbLsf] dWolt/ 
;g\ !*$* k5L, hj h]D; of]+un] k]6«f]nsf] Aoj;foLs k|of]u u/] / To;sf] s]lx kl5 ;g\ !*&^ df, Ol~hlgo/ lgsf]nfp; 
cf]6f]n] k]6«f]naf6 rNg] OlGhgsf] cfljisf/ u/], To;kl5 ;+;f/df ult lbg] d"Vo a:t' g} k]6«f]n ag]sf] 5, u'8\g] uf8Lb]lv p8\g] 
xjfO{hxfh;Dd, hf] o:tf ;fwgsf cfljisf/ ePb]lv clxn];Dd oyfjt\g}5 t/ ef}ule{s pmhf{ cyf{t\ k]6«f]lnodsf] k|of]uaf6 
pTkGg x'g] sfa{g, ldy]g cflb Uof;n] k[YjLdf ‘xl/t u[x k|efjÚ a9fPsf] / jfo' k|b"if0f u/]sf] 7flgG5 h;sf] c;/ dflg; / 
Osf]l;:6ddf g/fd|/L k/]sf]] b]lvPsf] 5 . km]/L k]6«f]lnodsf] >f]t cyfx 5}g, la:tf/} o;sf vfgLx? l/lQb}hfg] lglZrt 5 . 
To;}n] clxn] 7"nf] lge{/tf k]6«f]lnoddf g} ePklg o;sf] lasNknfO{ ;+;f/el/sf a}1flgsx? vf]HgyfNb}5g\ . o;} qmddf 
gjLs/0fLo pmhf{ / cf0fljs pmhf{ nufotsf j}slNks >f]tx?sf] vf]hL / cg';Gwfg tLj| ultdf x'b}uPsf] 5 . 
 
cGt{/fl{i6«o pmhf{ Ph]G;Lsf] ;g\ @)!* sf] tYof+s cg';f/ cem} klg ljZjdf e"ueL{o >f]t cyf{t\ k]6«f]n, kTy/sf]Onf / e"ueL{o 
Uof;sf] k|of]u em08} *! k|ltzt ul/G5 -tflnsf !_ cf0fljs pmhf{sf] pkef]u sl/a # k|ltztn] ul/G5 . gjLs/0fLo pmhf{ 
h;df h}ljs, hnljB't, / zf}o{ cflb k5{g, hDdf !& k|ltzt pkef]u x'G5 . cem of] pmhf{ pkef]usf] tYof+s x]bf{ ul/a 
/fi6«x? k/Dk/fut ?kdf k|of]u ul/b} ul/Psf] bfp/f, kftklt+u/ cflb cTolws k|of]u ul/g} /x]sf 5g\ . t;y{ of] k/Dk/fut 
pmhf{sf] lx:;f s'n gjLs/0fLo pmhf{af6 x6fpg] xf] eg] s]jn $ k|ltztsf] xf/fxf/Ldf ljZjn] gjLs/0fLo pmhf{sf] pkef]u 
/x]sf] b]lv5, hf] Hofb} Go"g g} xf] -tflnsf !_.  
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 tflnsf ! ljZjdf s'n pmhf{ vktsf] :j¿k 

->f]t cGt/fl{\i6«o pmhf{ Ph]G;L, @)!*_ 
pmhf{sf] k|sf/ pkef]u k|ltzt 

h}ljs OGwg -k]6«f]n, sf]Onf e"ueL{o Uof; _ *)=^ 

cf0fljs pmhf{ @=& 

gjLs/0fLo pmhf{ !^=& 

h; dWo]   

hnlaB't #=# 

h}ljs pmhf{ -hLjhGt'sf] cjz]if,dnd"q, kft klt+u/_ !!=$ 

zf}o{ pmhf{ )=@# 

cGo -bfp/f, afo', Oyf]gn cflb _ !=* 

t/ clxn]sf] ljZj pmhf{ pkef]usf] lrq dfly pNn]lvt h:tf] vlghn] g} d'v wfg]sf] b]lvPklg o;sf jftfj/0fLo b':kl/0ffd 
/ 36\bf] e0+8f/ af6 ql;t ljZjsf] ?emfg la:tf/} ;kmf pmhf{ of xl/of] pmhf{ h;df zf}o{ pmhf{, jfo' pmhf{x?df df]l8b} uPsf] 
5. clxn] o'/f]lkog w]/} /fi6«x? h:tf] l:j8]g, xNof08, hd{gLx?df zf}o{ pmhf{ hl8t uf8L a9\bf] 5 . cd]l/sfdf zf}o{ 
uf8Lsf] k|of]u ug]{sf] s/ Go"g agfOPsf] 5 . rLg clxn] ;+;f/sf] ;a}eGbf a9L zf}o{ uf8L rNg] b]z alg;s]sf] 5 . g]kfnsf 
zx/x?df a9\bf] jfo' k|b'if0f nfO{ xbf{  zx/df rNg] uf8L / a;x? ljB't of zf}o{ pmhf{af6 rNg] cjwf/0ff Nofpg' h?/L 5 
h;sf] nflu s/ 5'6 / 7fp 7fpdf rflh{+u :6];g agfpg' cfjZos 5 . 
 
k]6«f]lnod kbfy{sf] Oltxf; 
k]6«f]naf6 df]6/sf] Ol~hgnfO{ pmhf{ lbP/ uf8L u'8fpg ;lsG5 eGg] 1fg cfPb]lv g} cfw'lgs o'udf o;sf] dxTj PSsf;L 
a9\b} uPsf] xf] / k]6«f]lnod pTkfbs b]zx?sf lbg ;lk|g yfn]sf] xf] . x'gt sl/a $ xhf/ aif{ klxn] g} a]lanf]gsf] cUnf] kvf{n 
dfly km"naf/L agfpg] qmddf d§Lt]n h:tf] k]6«f]lnod kbfy{ e]l6Psf] pNn]v To;a]nfsf u|Ls Oltxf;sf/ x]/f]8 Þf]6;n] u/]sf 5g\ 
h;sf] k|of]u ToxfF cfuf] afNg / cf}iflwsf] ?kdf ;+e|fGt ju{x? n] ug{yfn]sf lyP . 
 
a]lanf]g cyf{t\ xfnsf] O/fsdf sl/a !& zo jif{ klxn] aNbf] kflg eg]/ lrlgPsf] hldg d'lgaf6 lgl:sPsf] t/n kbfy{ 
k]6«f]lnodsf] g} ck|zf]lwt ?k /x]sf] Oltxf;n] atfpF5 . of] aNbf] kfgL 3/ ttfpg / pHofnf]sf] nflu k|of]u ug]{ ul/GYof] . 
kl5 ;g\ !*$& df :s6Nof08sf /;fogzf:qL h]D; o+un] sf]O{nf vfgLaf6 /;fO{/x]sf] sRrf t]n e]6], h;sf] k|zf]wg u/]/ 
Kof/flkmg agfO{of] hf] k]6«f]lnod kbfy{sf] cw{k|zf]lwt ?k lyof] . s]xLaif{ k5L o+usf] sf/vfgfaf6 lgl:sPsf] t/n ;'s]/ uof] 
. zfob Toxf ;fgf] e+8f/ dfq lyof]. klxnf]kN6 7"nf] kl/0ffddf / cfw'lgs cGj]if0fsf] ?kdf k]6«f]nsf] pTkfbg ;g\ !*%( df 
k]lG;ne]lgof, cd]l/sfsf e"ue{ cGj]ifs 8«]sn] u/] . 8«]ssf] pTvgg :ynsf] cf;kf; k5L cg]sf} 7fpdf o;/L g} t]n lgsfNg 
yflNfof]. kmn:j¿k w]/}sf] rf;f] a9\of] / o;sf] ahf/Ls/0f z'? eof] . z'?df aQL afNgsf] nflu dfq k|of]u ul/Psf] of] t]n, 
!*&^ k5L hd{gLsf OlGhlgo/ lgsf]nfp; cf]6f]n] k]6«f]naf6 rNg] OlGhgsf] cfljisf/ u/]kl5 uf8L u'8fpgsf] nflu k|of]u 
x'gyfNof] h'g\ k|of]hg clxn];Dd sfod g} 5 . t/ uf8L u'8fpg] afx]s cr]n k]6«f]lnodsf] cg]sf} cGo tl/sfn] ;d]t  k|of]u 
x'G5 . h:tf] o;sf] sRrf kbfy{af6 kl/is[t k]6«f]n aGg] qmddf 3/ kf]Tg] /+u, d;L, :ofDk', /a8, k/o'd, lnlkl:6s, 
cf}iflw, Knfl:6s l;GYofl6s a:t'x? nufotsf ;}s8f} a:t'x? agfOG5 . o;/L x]bf{ of] ugfpg] sfnf] emf]naf6 g} cfhsf] ;Eo 
;dfhsf] clwsf+z cfjZostfx? k'u]sf] h:tf] b]lvG5 . 
 
ljZjdf k]6«f]lnodsf] pTkfbg / vkt 
k[YjLsf] ;a} 7fpdf ;dfg ?kn] vlgh t]n e]l6Psf] 5}g . st} 7"nf] dfqfdf e]l6bf glhs}sf] cfsf]{ 7fpdf ge]l6Psf]] klg 5 . 
k]6«f]lnodsf] clxn]]sf] pTkfbg If]q x]bf{ of] k|fo ;fd'l›s O{nfsf / d?e"ldsf If]qdfdf g} cTolws dfqfdf e]l6Psf] 5 . vf8L 
If]q xf];\ of cd]l/sfsf] ;a}eGbf a9L pTkfbg x'g] 6]S;; xf];\ k|fo o:t} O{nfsfdf k]6«f]lnodsf] e]l6Psf] 5 . ;d'›L n]p / 
hgfj/af6 g} o;sf] pTklQ ePsf] eGg] cf+sng cg';f/ clxn] cTolws k]6«f]lnod kfOg] 7fp k|fu\P]ltxfl;s sfndf To:t} 
ag:klt / jftfj/0f ePsf] cg'dfg ug{ ;lsG5 . O{cfO{P -Energy Information Administration -EIA_ sf] ;g\ @)!( sf] 
k|ltj]bg cg';f/ ljZjsf] s'n pTkfbg sl/a !) s/f]8 Aof/]n k|ltlbg 5 / To;}sf] xf/fxf/Lsf] pkef]u pTkfbgsf] lx;fan] 
cd]l/sf, ?; / ;fpbL c/a cu|0fL pTkfbs /fi6« x'g\ -tflnsf @_. of] tflnsf x]bf{ b]lvG5 ls pTkfbs k|d'v tLg /fi6«n] g} 
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 s'n ljZj pTkfbgsf] $! k|ltzt cf]u6]sf 5g\ . s'n ljZj pTkfbgdf tn} k/]klg k|fo vf8L /fi6«x? ;fgf] hg;+Vof ePsf] 
nfe ln+b} k|ltJolQm pTkfbgdf cuf8L g} k/]sf 5g . ckjfbdf s]jn ;fpbL c/a k5{, h;sf] s'n pTkfbg ljZjsf] s'n 
pTkfbgdf g} lgs} a9L 5 . k|ltJolQm pTkfbgdf cuf8L k/]sf x'gfn] vf8L /fi6«x?n] cfgf gful/snfO{ 7"nf] ;'v ;'lawf klg 
lbg;s]sf] b]lvG5 . b]zsf] hg;+Vofsf] lx;fan] pRr k|ltJolQm pTkfbg ug]{ cu|0fL /fi6«x?df s'a]t, o'PO{ / ;fpbL c/a 
b]lvG5g . k]6«f]lnod dxFuf] a:t' x'g'sf] ;fy} cfw'lgs ;+;f/df uf8L rnfpg] nufot cGo k|of]usf] nflu geO{ gx'g] a:t' 
ePsf]n] k]6«f]lnod pTkfbs /fi6«x? k|ltJolQm cfodf klg cu|0fL g} 5g . 
 

tflnsf @ laZjsf !) 7"nf t]n pTkfbs /fi6«x?, s'n pTkfbg /  k|lt JolQm pTkfbgdf ->f]t O{cfO{P @)!(_ 

 /fi6« nfv Aof/]n 
k|ltlbg 

s'n ljZjsf] pTkfbg 
k|ltzt 

/fi6« xhf/ Aof/]n k|ltJolQm k|ltlbgdf 

! cd]l/sf !&( !&=* s'a]t &@@ 
@ ;fpbL c/a !@$ !@=# o'PO{ ##% 
# ?; !)* !)=& ;fpbL c/a #@% 
$ Sofgf8f %# %=# gj]{ #!$ 
% rLg $* $=* Af'||gfO{ @%* 
^ O{/fs $^ $=^ cf]dfg @!& 
& O/fg $% $=% lnlaof !%( 
* o'PO{ #( #=( Os\jf6f]l/cn ufogf !@% 
( s'a]t @( @=( O{/fs !@) 
!) a|flhn #$ #=$ ufaf]g !)^ 
 s'n ljZj !))* !)) – – 

;+;f/sf] k]6«f]lnod kbfy{sf] pTkfbg / pkef]usf] lx;falstfa km/s 5 . sltko cTolws k]6«f]lnod pTkfbs /fi6«sf] pkef]u 
sd 5 eg] sltko cTolws pkef]ustf{ /fi6«sf] pTkfbg Go"g of z"Go 5 . ;fdfGo lx;fan] x]bf{ k]6«f]lnod of cGo pmhf{sf] 
pkef]u h'g /fi6«n] a9L u5{g\ tL ljsl;t /fi6« 5g\ . pkef]usf] lx;fan] ;d]t cd]l/sf ;+;f/sf] ;a}eGbf a9L k]6«f]lnod 
pkef]Qmf /fi6« xf] -tflnsf #_. pkef]usf] lx;fa n] pRrtd pkef]Qmf /fi6« k|fo lasl;t g} 5g\ . t]>f] a9L k]6«f]lnodsf] 
pkef]u ug]{ ef/t / ;ftf} a9Lsf] a|flhn afx]s cGo ;a} bz pRr pkef]Qmf /fi6«x? ljsl;t /fi6« x'g . ;g\ !(() ;Dddf 
ef/tsf] xf/fxf/Ldf g} /x]sf] rLgsf] k]6«f]lnod pkef]u b/ To;kl5sf] ljsf; qmddf plk|mP/ cTolws x'gk'u]sf] xf] . ;g \ 
@)!* df !#% nfv Aof/]n k|ltlbg pkef]u ug]{ rLg ;g\ !(^% df hDdf @ nfv Aof/]n k|ltlbg pkef]u ug]{ uYof{]] . 
k]6«f]lnod ;+u} rLgsf] s'n OGwg pkof]u klg ut b'O{ bzs b]lv cTolws p5fn cfPsf] 5 . pTkfbgdf gu0o ePklg 
cTolws k]6«f]lnod pkof]u ug]{ /fi6«x? df hfkfg, hd{gL, blIf0f sf]l/of, k|mfG;, O6fnL cflb k5{g\ . g]kfn klg o;} ju{df 
kb{5 . 

tflnsf #  laZjsf !) 7"nf t]n pkef]Qmf /fi6«x? 

->f]t O{cfO{P @)!(_ 
 /fi6« nfv Aof/]n k|ltlbg -;g\ @)!*_ s'n ljZjsf] pkef]u k|ltzt 

! cd]l/sf @)$ @) 
@ rLg !#% !# 
# ef/t %! % 
$ hfkfg $) $ 
% ?; #^ $ 
^ ;fpbL c/a ## # 
& a|flhn #) # 
* b sf]l/of @^ # 
( Sofgf8f @% @ 
!) hd{gL @$ @ 
 s'n ljZj !)@) !)) 

 
cf]k]ssf] e"ldsf 
a9L pTkfbg u/] ljZj ahf/df t]nsf] efp 36\g] 8/ ePsf]n] x/]s b]zn] ug]{ pTkfbgsf] lgu/fgL ul/Psf]  
x'G5 . cf]k]s h:tf ;+u7gx?n] o:tf]lgu/fgL u/]sf 5g \ . t]n d"Nosf] lu/fj6n] vf8L /fi6«x?df ;d]t gsf/fTds c;/ kg]{ 
u/]sf] 5 . s'g} klg b]zsf] e"efu d'lg k|fljlws ?kn] ;xh l:yltdf /x]sf] / /fhg}lts ?kn] sf]6f cg';f/ lemSg ;lsg] 
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 ;Defjgf () k|ltzt ePsf] e08f/ IfdtfnfO{ P90 eGg] ul/G5 . k|fljlws ?kn] e08f/ Ifdtf ePklg lemSg] sf]6f Go"g 
lgwf{l/t ul/lbOPsf]n] e]g]h'Pnf hxfF ;+;f/sf] ;a} eGbf 7"nf] t]n e08f/ 5 ToxfF af6 cd]l/sf eGbf sd t]n lgsflnG5 . 

o;/L t]n cy{gLlt / /fhgLltnfO{ lgolGqt / lgodgsf] ;fd'lxs k|of;sf] nflu l:jh/Nof08sf] h]g]efdf !(^) df cf]k]s 
:yfkgf ul/Psf] xf] h;sf] sfof{no !(^% b]lv clxn];Dd cli6«ofsf] lePgfdf cjl:yt 5 . xfn !$ 7"nf t]nsf] Aofkf/ ug]{ 
/fi6«x? cf]k]sdf ;+nUg 5g . cf]k]s /fi6«n] s"n ljZj pTkfbgsf] $# k|ltzt t]n pTkfbg u5{ . ;g\ @)!$ cl3sf s]xL aif{ 
o;n] t]nsf] d"No l:y/ /fVg ;s]sf]df To;kl5 t]n /fhgLltn] nuftf/ efp 36\b} uPsf] 5 . t]nsf] d"Nodf ;g\ @)!% sf] 
clGtd dlxgfdf Pltxfl;s lu/fj6 cfP/ k|ltJof/]n #$=% 8n/ ;Dddf em/]sf]df @)!^ kl5 cf]k]s s} lgu/fgLdf k|lt 
Aof/]n $^ 8n/ ;Dd sfod ePsf] 5 . cf]k]ssf] lg0f{on] ;+;f/ el/sf] cy{tGqdf c;/kg]{ u5{ . 

k]6«f]nhlgt 7"nf emu8fx? 
k]6«f]n / l8h]n h:tf OGwgdf lglxt Ifdtfn] ljZj Oltxf;df cg]sf} 7"nf em}–emu8fx? lgDTofPsf] 5 . lazf} ztfAbLdf 
k]6«f]nsf] sf/0f g} 7"nf 7"nf n8fO{ ePsf] Oltxf; e]l6G5 . bf]>f] laZj o'4df, hf] ;g\ !(#( b]lv !($% ;Dd rNof], la|6]g / 
p;sf ;fly /fi6«x? cyf{t\ cd]l/sf, k|mfG;, ?; cflbn] vf]hL vf]hL klxnf] cfqmd0f hd{gLsf k]6«f]n e+8f/ / l/kmfOg/Lx?df 
u/]sf lyP h;n] hd{g kmf}hsf] cGo b]z ;Dd k'u]/ cfqmd0f ug]{ Ifdtfdf 7"nf] ca/f]w NofPsf] lyof] . bf]>f] laZj o'4 tfsf 
g} cfgf k]6«f]lnod l/kmfOg/Lx? Wj:t ag]kl5 hd{g kmf}hn] ?;sf] 7"nf] e"efudf cfgf] cflwkTo sfod u–of] h;sf] d'Vo 
sf/0f ?;sf] afs' l:yt k]6«f]lnod l/kmfOg/L lyof], hf] ;+;f/sf] 7"nf] dWo]sf] k]6«f]lnod pTkfbs If]q xf] . 

;g\ !(&# df ;fpbL c/a nfufot\ cGo c/a /fi6«x?n] s]xL klZrdL / pgsf ;xof]uL /fi6«x? h:tf]  cd]l/sf, la|6]g, 
hfkfg, hd{gLdf t]n gk7fP/ gfsfaGbL u/] . o;sf] sf/0f lyof] oL /fi6«x?n] O:nflds /fi6«sf] s§/ zq' Oh/fO{nnfO{ of]g 
lsk'/ elgg] Oh/fOn–c/a o'4df ;xof]u u/]sf] . o; gfsa+bLn] ;+;f/el/df g} b"/ufdL /fhg}lts / cfly{s k|efj kf/]sf] 
lyof] . a]nfa]nfdf O{/fgdf klZrdL /fi6«x?n] gfsfaGbL nfufpg] u/]sf 5g\ . cr]n klg O{/fgdf cd]l/sfn] gfsfaGbL  
nufO{/fv]sf] 5 . eGgnfO{ cf0fljs ;lGwdf x:tfIf/ gu/]sf] sf/0fn] elgP klg of] gfsfaGbLsf] k|d'v sf/0f t]n g} xf] eGg] 
ul/G5 . ljutdf, O/fgdf ;4fd x';]gnfO{ lgoGq0f / kmfF;L lbg', lnlaofsf u2fkmLsf] b'b{zfk"0f{ xTof x'g', b]lv clxn] 
e]g]h'Pnfsf] cfly{s gfsfaGbL ;Ddsf b'3{6\gfsf] k5f8L t]n /fhgLlt g} xf] elgG5 . g]kfndf klg @)$% ;fn / @)&@ ;fndf 
ef/tLo gfsfaGbLsf] sf/0f k]6«f]lnod kbfy{sf] cfk"lt{ /f]lsbf b]zn] 7"nf] cfly{s g]S;fgL / ljsf; lgdf{0fdf gsf/fTds k|efj 
ef]Ug'k/]sf] lyof] . 
 
g]kfnsf] ;+Gbe{df k]6«f]lnodsf] k|of]u / eljio 
g]kfndf ef}ueL{o Uof; / cGo k]6«f]lnod kbfy{sf] ;Defjgf cem} k|i6 b]lvPsf] 5}g . t/ s]xL e"ue{ zf:qLx?sf cg';f/ oxfFsf 
s]xL If]qsf] ef}ule{s agf}6 / /f;folgs ;+/rgf cGo b]zsf k]6«f]lnod s'jfx? ;+u ldN5 . lautdf u/Psf s]xL 
cGj]if0fx?af6 oxfFsf gd'gf alrtf 6]S;; / cNa6f{ la|l6; sf]nlDaofsf gd'gfx? ;+u ldn]sf] b]lvPsf] 5 . g]kfnsf e"ue{ 
zf:qLx?sf cg';f/ g]kfnsf t/fO{sf s]xL / l;jflns kxf8sf s]xL If]qsf] Ps /]vLo ef}ule{s ;DaGw t]n pTvgg ul/g] 
kfls:yfgsf] kf]6j/ / ef/tsf] cf;fd ;+u 5 . xfn} lrlgof sDkgLn] b}n]vdf k]6«f]lnod cGj]if0fsf] sfd z'? u/]sf] 5 h;n] 
g]kfndf klg k]6«f]lnod pTkfbgsf] ;+s]t eg] lbPsf] 5 . d'lQmgfy / b}n]vsf cg]s If]qx?df aiff}{b]lv aln/x]sf ef}ule{s 
Hjfnf, To:t} sf7df8f}Fsf] O{df8f]n, sflndf6L, k'Nrf]ssf s]xL 7fpdf lgl:sg] ef}ule{s Uof;n] k]6«f]n of e"ueL{o Uof;sf] 
;Defjgf g]kfndf klg ePsf] ;+s]t eg] u5{ . 
 
g]kfnL cy{tGqdf k]6«f]lnodsf] k|efj 
cfly{s b[li6sf]0fn] klg cfofltt k]6«f]lnodn] xfd|f] ah]6 3f6fdf 7"nf] k|efj kfl//x]sf] b]lvG5 . g]kfn cfon lgudsf cg';f/ 
g]kfndf kl5Nnf ^ jif{df ;f9] ^ va{ ?k}ofFsf] OGwg cfoft ePsf] lyof] h;df emG8} Ps s/f]8 5 nfv lsnf]ln6/ / d]l6«s 
6g k]6«f]lnod OGwg -k]6«f]n, l8h]n, d§Lt]n, xjfO{ OGwg / vfgf ksfpg] Uof;_ cfoft ePsf] lyof] . ut cfly{s jif{d} b]ze/ 
rf/ nfv #& xhf/ ^ ;o !$ sf] ;+Vofdf gofF ;jf/L;fwg btf{ ePsf] tYof+s x]bf{ of] k]6«f]lnodsf] a9]sf] dfusf] d'Vo sf/s 
;jf/L ;fwgsf] of] a9f]Q/L eGg ;lsG5 . 

cfly{s ;j]{If0f @)&%÷&^ x]bf{, g]kfnsf] ef/t ;+usf] s'n cfoft @)&%÷&^ sf] k|yd cf7 dlxgfdf sl/a ? ^!@ ca{ x'Fbf 
s]jn k]6«f]lnodsf] cfoft ? !#% ca{ /x]sf] lyof], h'g s'n ef/tLo cfoftsf] @@ k|ltzt x'g cfpF5 . OGwgdf g]kfn 
ztk|ltzt ef/tdf lge{/ 5 . ut aif{ @)&$÷&% sf] k]6«f]lnodsf] cfoft, b]zdf a9\bf] dfu cg';f/, ut aif{ cyf{t\ 
@)&#÷&$ sf] eGbf #) k|ltzt n] a9]sf] cfly{s ;j]{If0f n] b]vfPsf] 5 . o; lx;fan], xfd|f] oftfoft / k"jf{wf/sf] a9\bf] 
cfjZostf cg';f/ cfofltt k]6«f]lnodsf] dfu a9\b} uPsf] / ;f] sf] nflu lab]zL d'›fdf 7"nf] /sd x/]s aif{ lab]zLb}  
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 uPsf] 5 . of] k|lqmof /f]Sg xfdLn] hnlaB't, zf}o{ nufot a}slNks pmhf{df a9L cg';Gwfg / k|jw{g u/]/ / b]z leq g}  
vlgh t]n Uof; of sf]Onfsf] vfgL 5g 5}gg\ eGg] cGj]if0f u// cfgf] cfoft 36fpb} nUg] k|ofzdf nfUg' h?/L 5 . ut 
aif{af6 hnlaB'tsf] ;xh / /fd|f] k"lt{ ePsf]n] of] aif{ cfofltt OGwgsf] dfudf s]xL ;sf/fTds k|efj k/]sf] cy{zf:qLx?sf] 
wf/0ff 5 . g]kfn n] cem} a}slNks pmhf{ af/] cfgf] Wofg s]lG›t ug{' h?l/ 5 . 
 
g]kfnsf] pmhf{ cfjZostfsf] lbuf] ;dfwfg 
k]6«f]n, l8h]n, d§Lt]n, Uof; nufotsf ef}ule{s OGwgsf] k|of]un] sfa{g, ldy]g h:tf aftfj/0fnfO{ xfgL k'¥ofpg] tTjx? 
lgl:sG5g\ . km]/L o:tf OGwg cfgf] b]zdf gkfOg] / ljb]zaf6 dx+uf]df cfoft u/L lab]zL d'›fdf eQmfgL lbg'kg]{ x'gfn] 
g]kfnsf] eljiosf] pmhf{sf] cfjZostf k]6«f]lnoddf geO{ a}slNks pmhf{df s]lG›t x'g' h?/L 5 . s'g a}slNks pmhf{ cfly{s 
?kn] kmfObfhgs 5, jftfj/0fsf] lx;fan] sd xflgsf/s 5, / To;sf] >f]t xfd|f]nflu lbuf] 5 – To;df g]kfn ;/sf/, 
;DalGwt lj1, k|fljlw1x?sf] ax; cg';Gwfg k5L lgSof}{n cfpg' h?/L 5 . h}ljs OGwg -afof] Uof;_, u'O{7f, afo' zlQm, 
zf}o{ pmhf{ h:tf a}slNks ;fwgx?sf] pkof]u g]kfndf ePsf 5g\ t/ Go"g ?kdf dfq . 

tflnsf $g]kfndf pmhf{ k|of]usf] l:ylt 

->f]t cfly{s ;j]{If0f @)&%÷&^_

 
cfly{s ;j]{If0f @)&%÷&^ cg';f/, uPsf] kf+r aif{df bfp/f h:tf k/Dk/fut >f]tdf g]kfnLsf] lge{/tf s]xL 36\b} uPklg of] 
cem} b]zsf] ;a}eGbf 7"nf] OGwgsf] >f]t ePsf] b]lvG5 . k/Dk/fut pmhf{ >f]tdf cfly{s aif{ @)&%÷&^ sf] tYof+sdf ;d]t 
lge{/tf emG8} ^( k|ltzt, /x]sf] b]lvG5 -tflnsf $_. gjLs/0fLo pmhf{, h;df zf}o{ / jfo' pmhf{x? k5{g, n] s]jn #=@ 
k|ltzt ef/ af]s]sf] b]lvG5 . eg] k]6«f]lnod kbfy{n] emG8} !* k|ltzt ef/ af]s]sf] b]lvG5 . xfdLn] cfofltt k]6«f]lnodsf] 
a}slNks >f]t vf]Hg h?/L 5 . t/ o;sf] nflu klg xfdLnfO{ w]/} aif{ nfUg] / /fd|f] ah]6 5'6\ofpb} hfg'kg]{ b]lvG5 lsgls 
o;sf] nflu gofF cGj]if0f / k"jf{wf/ lgdf{0fsf] cfjZostf kg]{ 5 . 
 
k]6«f]lnod kbfy{sf] e08f/ ;lsb} uPsf], o;n] k[YjLsf] aftfj/0f laufb}{ tfkqmd a9fPsf] x'gfn] klg clxn] ;+;f/el/ g} gofF 
gofF a}slNks OGwgx?sf] vf]hL / k|of]u a9\b} uPsf] 5 . cfpFbf] lbgx?df ;a{;'ne –kfgLsf] cf0fljs 5]bg u/L of xfO8«f]hg, 
lxlnod h:tf kbfy{af6 OGwg lgsfNg g;lsPnf / o;af6 uf8L rnfpg,  3/ tftf] lr;f] agfpg of r'nf] afNg g;lsPnf 
eGg ;lsGg . lsgls ljsl;t b]zsf k|of]uzfnfx?df o:t} k|sf/sf k|of]ux? clxn] wdfwd rln/x]sf 5g\ . cfzf u/f} lgs6 
eljiodf g} hLjgsf] nflu cTofjZos OGwg ;a{;'ne / ;xhtf ;+u ;+;f/ el/sf hgtfx? ;+u} g]kfnLx?n] klg kfpg  
;Sg]5g\ . 
 
n]vs lq=lj=sf k|fWofks x'g'x'G5  . 
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 g]kfndf a}slNks phf{ M pknJwL / ;+efjgf 
 g]q ;'j]bL “k|of;” 

phf{, a}slNks phf{ / gjLs/0fLo phf{ 
phf{ -Energy_ 
phf{sf] cy{ eg]sf] s'g} k|0ffnLn] l;h{gf ug]{ jfXo k|efj xf] h:tf] ls s'g} b'/L kf/ ug]{ ansf] ?kdf phf{ x'g ;S5, tfk jf 
k|sfzsf] ;|f]tsf] ?kdf phf{ x'g ;S5 . phf{ ljleGg ?kdf /xg ;S5 h:tf] ls M oflGqs phf{, potential energy, kinetic 

energy, tfkLo phf{, r'DjsLo phf{,  ljB'tLo phf{, radiation energy, cf0fljs phf{, /f;folgs phf{ cflb .  
 

a}slNks phf{  
;g\ !(&) sf] bzsdf hj t]n ;+s6sf cj:yf l;h{gf x'g k'Uof],  phf{sf] a}slNks pkfox?sf] ljZJojfkL ?kdf vf]hL ;'? 
eof]  g]kfnsf] ;Gbe{df ;g\ !((^ df ;/sf/n] a}slNks phf{sf nflu sfo{ ug{ ;Sg] ljz]if1 ;+:yfsf] dxz'; u/L tTsflng 
lj1fg k|ljlw tyf jftfj/0f dGqfno c+usf] ?kdf u/L a}slNks phf{ k|j{4g s]G›sf] :yfkgf ePsf] xf] .  

gljs/l0fo phf{ eGgfn] xfd|f] ;Gbe{df n3' hnljB't, ;f}o{ phf{, jfof] Uof;, ;'wfl/Psf] r'nf] nufotsf k|ljlw x'g . xfn 
g]kfndf gjLs/0fLo phf{sf] of]ubfg #=% k|ltzt /x]sf] tYof+sn] b]vfpFb5 . a}slNks phf{nfO{ :jR5 phf{ klg eGg] ul/G5 . 
s]xL b]zx?n] t u}/gjLs/0fLo phf{sf] k|of]u cGTosf] 3f]if0ff ul/;s]sf 5g\ . ;f}o{ phf{ nufotsf gjLs/0fLo phf{sf] k|of]u 
u|fdL0f If]qdf jf b'u{d If]qdf dfq xf] eGg] e|d cWofjlws klg /x]sf] 5 . elgPsf] 5 ls g]kfnn] jflif{s *) nfv 6g sfj{g 
pT;h{g ub{5 . o;/L sfj{g pT;h{gsf d'Vo tLg ;|f]t eg]sf vfgf ksfpg] OGwg, pBf]u snsf/vfgfdf k|of]u x'g] OGwg . oL 
dWo] klg phf{ vktsf] &% k|ltzt lx:;f vfgf ksfpg] OGwgdf k|of]u x'G5 . h+un ljgfz / sfj{g pT;h{gsf] lbuf] ;Djf]wg 
ug]{ dfWodsf ?kdf a}slNks phf{sf] k|of]unfO{ lnOPsf] 5 .  

 

d'Vo phf{;|f]tsf] ;xof]uL ljsNksf ?kdf a}slNks phf{sf ljleGg ;fgf 7"nf l:sdx?sf] k|of]u ubf{ phf{sf] Joj:yfkg 
ljZj;gLo / lbuf] aGg] b]lvG5 . ;a} gjLs/0fLo phf{ a}slNks phf{ ;|f]t x'g\ t/ ;a} a}slNks phf{sf ;|f]t eg] gjLs/0fLo 
gx'g ;Sb5g\ . 
 

;f}o{ phf{sf] k|of]u M u|fdL0f e]udf nf]sk|Lo t/ ;x/L If]qdf c;kmn  

;f}o{ phf{sf] k|of]u z'? ePsf] klg em08} tL; jif{ k'Ub}5 . xfn g]kfndf sl/a %% d]ufjf6 ;f}o{ phf{ pTkfbg eO/x]sf] 
clen]v e]l6G5 . h;dWo] sl/a # d]ufjf6 dfq lu|8df hf]l8Psf] 5 . xfnsf] s'n ljB'tLs/0fdf !& k|ltzt of]ubfg ;f}o{ 
phf{sf] /x]sf] bfjL 5 . s'g}klg dfWodaf6 ljB'tLs/0f x'g g;s]sf / pHofnf] gk'u]sf b"/b/fhsf a:tLdf ;f}o{ phf{sf] 
ljsf; ul/Fb} cfPsf] b]lvG5 .  h:t} x'Dnf pHofnf] sfo{qmd Pp6f pbfx/0f x'g;S5 . lj ;+ @)^(/&) b]lv k~rjifL{o 
sfo{qmdsf] ?kdf ;f}o{ phf{ ;xof]u sfo{qmd sfof{Gjogdf NofOof] h;df ^ nfv 3/w'/Ldf 3/]n' ;f}o{ ljB't k|0ffnL, !%)) 
;+:yfut ;f}o{k|0ffnL, &%)) ;f]nf/ yd{n KnfG6sf nflu $ cj{ cg'bfg lbg] Joj:yf ;f] sfo{qmddf /x]sf] lyof] .  

@)&@ sf] dxfe"sDkkZrft eg] ;f]nf/ k|ljlwnfO{ ;x/L If]qdf klg k|of]u j9fpFb} nluof] . klxn]klxn] Ps b'O{cf]6f alQ afNg] 
;f]nf/sf] dfu x'GYof] eg] gfsfaGbLsf] j]nf vfgf ksfpg ldNg], kfgL tfGg ldNg], kfgL ttfpg ldNg], l6eL x]g{ ldNg] nufotsf 
a9L kfj/ ePsf ;f]nf/x¿sf] dfu a9]/ uof] .  tyflk ju|]lNt v'n]sf ;f]nf/ Kofg]n sDkgLx?n] ljZj;gLo 9+un] sfd ug{ 
;s]gg\ . sltko ;x/L If]qdf h8fg ePsf ;f]nf/ jQLx? g} jf/]G6L k]l/o8 g;lsb} ljlu|P . nfut k|efjsfl/tf klg 
b]lvPg . of] sdhf]/L ;f]nf/ phf{sf] ge} cfk"lt{stf{ / k|of]ustf{sf] xf] .  

phf{df k/lge{/tf 36fpg'k5{ eGg]df ljjfb 5}g . o;sf] nflu /fHon] ldl>t k|0ffnLdf hfg'k5{ . ldl>t k|0ffnL eg]sf] ;f}o{ 
phf{dfkm{t pTkflbt lah'nL /fli6«o nfOgdf hf]8]/ k|of]udf Nofpg kxn ul/g'k5{ . ;fy} hnljB'tdf ;d:of cfpFbf ljsNksf] 
?kdf ;f]nf/ KnfG6n] sfd ug]{ u/L k"jf{wf/ tof/ ug{ ;lsG5 .  
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 ;du| phf{sf] jt{dfg cj:yf ljZn]if0f 

hn>f]tdf wlg b]zx¿sf] ;"rLdf kg]{ xfd|f] b]z phf{ pTkfbg x'g yfn]sf] Ps ;o jif{df h] hlt ljB't pTkfbg eO/x]sf] 5 of] 
Psbd} sd xf] . o;f] x'g'sf] sf/0f ljleGg sf]0faf6 vf]Hg'kg]{ x'G5 . h'g ultn] /fHon] pTkfbs tyf Joj;foLx¿nfO{ klg 
plrt jftfj/0f lgdf{0f u/]/ gLltut x:tIf]k ug{'ky{\of] Tof] x'g ;s]g . To:t}, csf]{ eg]sf] /fhgLlts cl:y/tf klg phf{ 
pTkfbgsf] afws ag]sf] cj:yf lyof] . phf{ ljsf;df ;d'bfosf] klg e"ldsf /xG5 . :yfgLo hg;d'bfosf] cj/f]wsf] sf/0f 
klg phf{ pTkfbgdf ;d:of ePsf] 5. h:t}M tfdfsf];L sf] ;]o/ ljut s]lx jif{b]lv g} /f]lsPsf] cj:yf 5 . d'cfAhf 
ljt/0fsf] k]lrnf] /:;fs:;Ln] klg ;do lng] u/]sf] 5 . To:t},  k|;f/0f nfOgsf] ;d:of n] ubf{ klg hlt phf{ ljsf; 
x'g'kg]{ xf] Tolt x'g g;s]sf] xf] . ljB't\ ljt/0f ug]{ pks/0fx¿sf] sf/0f klg r'xfj6 tyf cGo ;d:of b]lvg] u/]sf] 5 . 
s'ndfg l3l;ªn] glthf b]lvg] u/L k|0ffnLut ;'wf/ -Reduction of System Error_ u/]h:t} ;j}n] cfcfˆgf] :yfgaf6 
r'xfj6 lgoGq0f / ;+efjgfsf] Joj:yfkg u/]df ;'wf/ x'g] b]lvG5 . s]xL ;DkGg x'g] cj:yfsf of]hgfx?sf] sf/0f klg cjsf] 
s]xL aif{df g]kfndf hnljB't pTkfbg /fd|f] x'g] / :jb]zL vktnfO{ k'u]/ lgof{t ug]{ cj:yfsf] ;[hgf x'g] kSsf 5 .  
 
phf{ pTkfbsx?nfO{ x/]s If]qdf plrt jftfj/0f  lbg] / ;xhLs/0f ul/lbg' k5{. nufgLstf{sf] nufgLsf] ;'/Iff /fHon] 
ug{'kb{5 . To:t}, phf{sf] ahf/ klg vf]hL ug{' cfjZos 5 . phf{sf] k|of]u g]kfnd} klg a9fpg ;lsG5 . cfGtl/s vkt 
eP/ afFsL /x]sf] phf{ l5d]sL b]zsf jhf/df ljqmL ug]{ /0fgLlt lnOg'kb{5 .  
phf{ kof{Kt pTkfbgkl5 lgof{tsf] nflu ;/sf/n] nfUg' h?/L 5 . vkt a9fpg a9L phf{ k|of]u ug]{ pkef]QmfnfO{ s]lx ;fgf] 
k|ltztdf eP klg ;x'lnot lbg'kb{5 . tjdfq ;f}o{ phf{, hnljB'T, jfo' phf{ ;a}sf] k|of]u a9\g] b]lvG5 . 
 

;f}o{ phf{sf] cfjZostf / ;Defagf  

g]kfnsf] e"–agf]6 blIf0f df]x8f k/]sf] ePsf]n] ;f}o{ phf{sf] /fd|f] ;Defagf ePsf] lj1x¿n] atfpFb} cfPsf 5g\ . xfO8«f]sf] 
kx'Fr k'Ug g;s]sf sltko b'u{d e"efux¿df 9'jfgLsf lx;fan] klg ;f}o{ phf{ g} ;/n x'G5 . 
cWoogn] b]vfPcg';f/ g]kfndf @! xhf/ d]ufjf6 ;f}o{ phf{ pTkfbg ug{ ;lsg] ;Defagf 5 . g]kfndf cf};tdf ;f9] rf/ b]lv 
% 306f 3fd nfUg] cj:yf 5, h;nfO{ x]/]/ ;f}o{ pTkfbsx¿n] sfd ul//x]sf x'G5g\ . g]kfndf ;f}o{ phf{n] d]ufjf6sf] 
KnfG6x¿ /fv]/ ljB't\ pTkfbg u/]/ s]G›Lo ljB't\ nfOgdf hf]8\g ;lsg] bfjL ul/Psf] 5 . ljB'tLs/0f gePsf] 7fpFx¿df ldlg 
lu|8, dfOqmf] lu|8 agfP/ pRr u'0f:t/sf] lah'ln ;KnfO{ ug{ ;lsG5 . w]/} r'xfj6 x'g], k|;f/0f nfOg nfg ufx|f] x'g] 7fpFx¿df 
nf]sn lu|8 agfP/ klg ;KnfO{ ug{ ;lsG5 . 3/–3/df vkt x'g] lah'nL ;f}o{ phf{af6 pTkfbg u/]/ k|of]u ug{ ;lsG5 . 
pBf]ux?df ;d]t ;f]nf/ KnfG6 h8fg u/L ljB't cfk"lt{nfO{ e/kbf]{ agfpg ;lsG5 . ;f]nf/ af6 l;FrfO klg ug{ ;lsG5 . 
h;nfO{ ;f}o{ l;FrfO k|0ffnLsf] ;Defjgf klg 5 . h'Dnf, d':tfªlt/ kmNg] :ofpnfO{ 8«fO{ u/]/ ckm l;hgdf a]Rg l;sG5 . 
h;nfO{ ;f}o{ 8«fo/ k|ljlw elgG5 . csf]{ s'/f hnjfo' kl/jt{gsf] sf/0f kfgLsf ;|f]tx¿ ;'Sb} uPsf 5g\ . h:t},  lxdfndf 
lxpF kUng] qmd a9]sf] 5 . ;]tf lxdfnx¿ ca sfnf 8fF8fdf kl/0ft x'Fb} hfg] l:ylt 5 . xfO8«f] slt jif{;Dd rNg ;S5 <  
t;y{ hnljB'tsf] bL3{sfnLg ljsNk klg ;f]nf/ phf{ x'g ;Sb5 .  
 

xfn cfP/ Jofsck phf{ ;|f]tsf] klg jx; z'? ePsf] 5 . Ps dfq phf{ ckgfPdf ljkb\ kbf{ xf]; of cGo s'g} sf/0fn] phf{ 
cfk"lt{ aGb ePdf s] xf]nf . To;sf/0f ljZjJofkL dfGotf ldl>t phf{ k|0ffnL ckgfpg'kg]{ cfjZostf 5 . ljZjsf sltko 
d'n'sdf xfO8«f]sf] ljh'nLeGbf gjLs/0fLo phf{sf cGo ;|f]tx¿sf] lah'nL a9L 5 . 
 
g]kfns} s'/f ubf{ l;Gw'kfNrf]ssf] ef]6]sf];Ldf cfPsf] af9Ln] tyf e"sDkn] ubf{ phf{ cfk"lt{ aGb x'g'k/]sf] lyof] To;j]nf ;f}o{ 
phf{n] g} wfGg'k/]sf] lyof]. Run of River -ROR_ k|0ffnLaf6 xfO8«f] lgdf{0f eO/x]sf] g]kfndf lxpFbdf pTkfbg 36\5 . 
To;nfO{ Jojl:yt ug{ klg xfns} cj:yfdf klg s]lx cfof]hgfx¿ hnfzoo'Qm 5g\ h;sf] kfj/ lbgdf /f]s]/ /ftdf dfq 
cyjf lks cfj/df dfq k|of]u ug{ ;lsG5 . o;sf] csf]{ ljsNk eg]sf] klg ;f}o{ phf{ xf] . 
 

;f}o{ phf{ ljsf;sf ;d:of / r'gf}ltx¿  

s]xL b]zx?;Fu Power Purchasing Agreement (PPA) ePtfklg o;sf] /]6 sd ePsf] u'gf;f] phf{ pTkfbsx?sf] /x]sf] 
5 . ;f}o{ phf{;Fu ;DalGwt s]xL ;fdu|L cfoft ubf{ s/df ;x'lnt eP klg dxTjk"0f{ ;fdu|L cfoftdf rsf]{ s/ ltg{'kg]{ cj:yf 
5 . d]uf cfof]hgf k"/f ug{nfO{ af6f] tyf ef}lts k"jf{wf/ dfq x}g bIf hgzlQmsf] ;d]t cefj 5 . 7"nf cfof]hgf ;DkGg 
e}xfn]klg lu|8 nfOgdf hf]8\g k|;f/0f nfOgsf] ;d:of klg 5 .  
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 ;f}o{ phf{df cg'bfg / ;xof]u 
;/sf/n] ;f}o{ phf{df s]lx pks/0f NofpFbf eG;f/ 5'6 lbg] u/]sf] 5 . h:t}, ;f}o{ kftfdf eG;f/ / Eof6 5'6 5, OGe/6/df 
Eof6 nfU5 eG;f/ 5'6 5, rfh{ sG6«f]n/df Eof6 nfU5 eG;f/ nfUb}g, Aof6«Ldf $# k|ltzt eG;f/ / Eof6 ltg{'kg]{ cj:yf 5 
. PnO8L alQx¿ tyf pkof]uL pks/0fdf ;/sf/n] ;xof]u ug{'kg]{ cfjZostf 5 . 
xfn ;f}o{ phf{ cGtu{t Pp6f k|0ffnLdf b'O{ ;o lsnf]af6 phf{ pTkfbg u/]df @) xhf/ /sd cg'bfg ;/sf/sf] j}slNks 
k|jb{\wg s]G›dfkm{t ljt/0f x'G5 . Jofj;flos lx;fan] ;f]nf/ hf]8\bf ;f9] $ k|ltzt / 3/fo;L k|of]hgsf nflu ;f9] & 
k|ltzt Aofhdf ;x'lnot lbg] Joj:yf 5 .  
  

g]kfndf ;f}o{ phf{ k|of]usf] ;+efjgf 
g]kfndf jif{df #^% lbgdf #)) lbg /fd|f] 3fd nfU5 eg] k|lt ju{ ld6/ If]qdf xfldn] % b]lv ^ o'lg6 ljB'tLo phf{ kfpg 
;S5f}+ . phf{ gLltdf klg sDtLdf !) k|ltzt ;f]nf/df hfg] xf] eg] To;n] u|]8nfO{ klg :yfoL ug{ dBt u5{ . xfn &% 
k|ltzt hgtfdf ljB'tLo kx'Fr 5 cem} klg @% k|ltzt hgtfdf ljB'lto kx'r k'Ug ;s]sf] 5}g h'g cToGt u|fdL0f If]q xf] . 
xfldn] !)) d]ufjf6 gljs/0fLo phf{sf] ;+efjgf b]v]sf] 5f}+ h;dWo] #) d]ufjf6 xfdLn] pTkfbg ;d]t ul/;s]sf 5f}+ . afFls 
&) d]ufjf6 ljB't n3' hnljB'taf6 pTkfbg ug{ ;lsG5 . 
 

kmf]xf]/af6 phf{ 
Xo'dg j]:6 / Plgdn j]:6nfO{  ldS; u/fP/ Pgf/fljs Uof; pTkfbg u/L ;d]t ljt/0f ug{ ;lsG5 xfldn] ev{/} $ nfv 
3/df uf]j/ Uof; hf]l8;s]sf] 5f}+ . csf]{ ;Defjgf eg]sf] u|fld0f If]qdf x/]s 3/sf] ;fdfGo r'nf]sf] ;'wf/ ug{ ;lsof] eg] 
em08} #) nfv 3/df lSng s'lsªsf] ;f]n';g nfg ;lsg]5 . clxn] %% nfv dWo] em08} %) k|ltztsf] 3/df dfq 
lSngs'lsªsf] Aoj:yf 5 eg] afsLFdf ;d]t ;'wfl/Psf] r'nf] nfg ;lsg]5 . s'lxg] / gs'lxg] kmf]xf]/ cnu ug]{ / s'lxg] 
kmf]xf]/nfO{ k|zf]wg u/L phf{;|f]tdf jbNg ;s] klg j}slNks phf{sf] pTkfbg j9\g] b]lvG5 .  
 

lhjfid phf{ -Fossil fuel_ k|of]u ubf{ x'g;Sg] ;jfnx? vf;u/L ljZjJofkL pi0ftf a9fpg] h:tf 36gfx? ;DjGwdf ;g \ 
!*(^ eGbf cufl8 rrf{ x'Gy]g . :jL8]gsf j}1flgs  Svante Arrhenius tL JolQm x'g h;n] o:tf] ax;sf] k|f/De u/] . 
a}slNks phf{ ;|f]tn] lhjfid phf{ ;|f]tsf] t'ngfdf s] s;/L of]ubfg ug{ ;Sb5g\ eGg] ljifodf rrf{ ubf{ d"nt sd d"No,  
xflgsf/s Uof;sf] sd pT;h{g / k|b'if0f sd d'Vo x'g\ .  

tn lbOPsf] tflnsfdf a}slNks phf{sf !! ;|f]t / ltgsf] 5f]6s/L lrgf/L k|:t't ul/Psf] 5 M 
l; g+ a}slNks phf{ ;|f]t ;+lIfKt ljj/0f 

1_  ;f}o{ zlQm cl;ldt zlQmsf] e08f/ ;"o{af6 kmfObf lng] lasNksf] ?kdf ;f}o{ zlQmnfO{ 
lnOG5 . ;'rf? eof] eg] h8fg vr{ s]xL jif{d} p7\g] / jfFsL phf{ vr{ jrt 
x'g] b]lvG5 . o;df Jofl6« tyf cGo pks/0fsf] ljZj;gLotf j9fpg h?/L 
5 . 

2_  cf0fljs zlQm j}slNks phf{ ;|f]tdf j9L kfOg]df cf0fljs ;|f]t klg xf] . phf{ bIftf klg 
j9L x'g] / /f]huf/L k|bfg x'g] / k|b'if0f gx'g] ;|f]tsf] ?kdf klg o;nfO{ 
lnOG5 . cf0fljs e§Ldf s]xL q'6L eof] eg] rfFxL g/fd|f] 36gf x'g] / Iflt 
x'g] b]lvG5 . 

3_  hnljB't zlQm phf{sf] k"/fgf] dfWod ePklg jLrdf lhjfid phf{ ;|f]tsf] pkof]u ;Fu} o;sf] 
k|of]u Tolt j9g] . lhjfid phf{sf] d"No j9\g] / ;+lrlt 36]sf] s'/f p7];Fu} 
hnljB'tsf] pTkfbg / ljt/0fdf j[l4 eof] . of] phf{sf w]/} g} pkof]lutf 
/x]sf 5g\ . jf9L lgoGq0f / l;~rfO ;'ljwfnfO{ klg hnljB't pTkfbg 
kl/of]hgf;Fu hf]8]/ x]g{ ;lsG5 . au]/ hfg] kfgLsf] ;b'kof]u;Fu ;DjlGwt x'g] 
x'Fbf gjLs/0fLo phf{ klg xf] of] . 

4_  jfo' zlQm jfo'n] 6jf{Og 3'dfP/ phf{ lgsfNg] ljlw . ef}uf]lns cjl:ylt / 
Joj;flos/0fsf] ;+efjgfnfO{ o;df dxTjsf ;fy x]g]{ ul/G5 . 

5_  jfof] OGwg hgfj/ / lj?jfaf6 phf{ lgsflng] ljlw .  h:t} : h]6«f]kfaf6 ;jf/Ldf 
k|of]u x'g] OGwgsf] pTkfbg Pp6f pbfx/0f xf] . 

6_  k|fs[lts Uof; k|fs[lts Uof;x?sf] sDk|];g k|ljlwaf6 phf{ tof/ x'g] ljlw klg Pp6f e/kbf]{ 
ljlw dflgG5 . of] phf{;|f]tn] ;jf/L ;fwgdf k|of]u u/]/ sfj{g pT;h{g 
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 36fpg ;xof]uL x'g] b]lvG5 . o:tf] Uof;af6 xl/t u[x c;/ x'g] ;+efjgf 
/lx/xg] b]lvG5 . 

7_  e"tfkLo zlQm hldgd'gL /x]sf] tfknfO{ phf{sf] ?kdf k|of]u ug]{ ljsNk . s]xL b]zx?n] oxL 
;|f]taf6 phf{ cfk"lt{ ug{ ;Sg] cWoogn] b]vfPsf] 5 . ;|f]t /fd|f] ePklg 
o:tf] phf{ pTvgg / k|of]u eg] dxFuf] 5 .  

8_  jfo' phf{ gjLs/0fLo phf{ pTkfbg x'g] / kmf]xf]/ pT;h{g gug]{ phf{sf] ;|f]t .  
;sf] pTkfbg ;/n x'g eg] ;s]sf] 5}g . 
g]kfnL e"efu jfo' phf{sf nflu pko'Qm ePsf] lgZsif{ lgsfn]sf . Ko'7fgsf] 
x+zk'/df $ j6f jfo' ;f}o{ phf{ k|0ffnL :yfkgf eP/ klg k"0f{ ;+rfngdf 
cfpg g;s]sf] j'lemPsf] 5 .  

9_  jfof]df; phf{ jg:klthGo ;fdu|Lx?af6 k|fKt x'g] phf{ h;nfO{ ;'wfl/Psf] r'nf]sf] k|of]u 
u/]/ clwstd ?kdf k|of]u ug{ ;lsG5 . 

10_  ;fd'lb|s Hjf/ef6faf6 k|fKt phf{ ;d'b|df nx/ jf Hjf/ef6f cfpFbf x'g] kfgLsf] jxfj6 k|of]u u/L 6jf{Og 
3'dfP/ pTkGg x'g] of] phf{sf] klg k|of]u ug{ ;lsG5 . t/ o;sf] nflu 
;d'›pk/ :jfldTj x'g' h?/L 5 . of] phf{ ;|f]taf6 kmf]xf]/ pTkGg klg x'Fb}g . 

11_  xfO8«f]hg Uof; cGo k|fs[lts Uof;eGbf xfO8«f]hg km/s o; dfg]df 5 ls of] k"/} ;kmf 
k|HjngzLn Uof; xf] eg] hj o;sf] pTkfbg x'G5 tj o;sf sf]ifx?n] 
hnjfik / Gofgf] xfjf lg;sG5 . Pp6} dfq cfnf]rgf eg]sf] o;sf] 
pTkfbgsf nflu d"nt k|fs[lts Uof; / lhjfid OGwg g} k|of]u x'G5 . 
pkof]lutfsf b[li6n] of] j}slNks phf{ g} xf] . 

 

phf{sf pNn]lvt ;"lraf6 cf0fljs phf{ x6fof] eg] jfFsL phf{ ;|f]tnfO{ gjLs/0fLo phf{ elgG5 . phf{ pTkfbg ug]{ cGo 
jftfj/0f sfod ul/of] eg] phf{sf] ;|f]t x/fP/ ghfg] x'Fbf gjLs/0fLo phf{ elgPsf] xf] .  

lhjfid OGwgaf6 l;h{gf ePsf clwsf+z ;d:ofx?sf] lgbfg ug]{ ljZjf; lnOPsf] 5 . tyflk oL a}slNks ;|f]tsf] 7"nf] 
bfo/fdf pTkfbg / pkof]u ug{sf nflu 7"nf] nufgL rflxg] x'Fbf cfzfnfUbf] lj:tf/ eg] x'g ;s]sf] 5}g . lbuf] ljsf; nIo 
xfFl;n ug{sf nflu ljz]ift lbuf] phf{ / ;'/Iffsf nflu klg ;kmf, ;'/lIft / a}slNks phf{sf ;|f]tsf] k|of]u j9fpgsf nflu 
;/sf/ / cGo ;/f]sf/jfnfx?n] ulx/f] ;Djfb k|f/De ug{ eg] l9nfO ug{ x'Fb}g . 
 

xfn b}lgs !$ s/f]8eGbf j9L Uof;sf nflu vr{ e}/x]sf] cfFs8fn] b]vfPsf] 5 . Pnlk Uof; cfoftdf dfq jflif{s $@ cj{ 
jflxl/Psf] 5 . Uof; k|of]u ug{'eGbf ljB'taf6 OG8S;g r'nf] rnfpg' $@ k|ltzt;Dd ;:tf] kg]{ cWoogn] b]vfPsf] ;Gbe{df 
ljB'tsf] k|of]u u/L cfofltt Uof;sf] k|of]u 36fpg] kxn x'g' kg]{ b]lvG5 .  
 
6'+uf] s'/f 
s'g}klg b]zsf] ljsf;sf] nflu phf{sf] pknJwtf / pTkfbg cfwf/e"t kIf xf] . b]z ljsf;sf] :t/nfO{ k|ltJolQm phf{ 
vktaf6 klg dfkg ul/G5 . lbuf] ljsf; nIo cGtu{t ;g\ @)#) ;Dddf jftfj/0fd}qL cyf{t lbuf] phf{ ;|f]tsf] dfqf j9fpg] 
k|ltj4tf u/]sf ;+o'Qm /fi6« ;+3sf] ;b:osf] x}l;otn] g]kfnsf ;j} txsf ;/sf/n] klg j}slNks phf{ ;|f]tdf nufgL, 
k|fyldstf / kxn x'g' h?/L 5 .  
 

;Gbe{ ;"rLM 
ls/0f uf}td,  ;f}o{ phf{sf] jt{dfg cj:yf 
Renewable Resources Coalition, www.renewableresourcescoalition.org 

Bidhut Sansar.com 

s[i0f clwsf/L -@)&% ;fpg !_, a}slNks phf{sf @ bzs, sf/f]af/ b}lgs 
Zofd uf]oGsf -@)&^ c;f/ @%_, ;+efjgf vf]hf}F a}slNks phf{sf], kl/;+jfb 86 sd 
ls/0f uf}td, ;Defjgf / jftfj/0f;Fu hf]l8Psf] gjLs/0fLo phf{, ;f}o{ ;fKtflxs 
 
n]vs jfl0fHo, cfk"lt{ tyf pkef]Qmf ;+/If0f ljefusf dxf lgb]{zs tyf lgud ;~rfns ;ldltsf ;b:o x'g'x'G5  . 
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 k]6«f]rfOgfaf6 OGwg cfoftsf] ;Defagf 
 8f= ;~ho cfrfo{ 

g]kfndf ljut s]xL jif{b]lv /]ndfu{sf] ax;n] ult lng yfn]sf] 5 . la|l6z Ol08of ;/sf/n] ;g\ !(@& df lgdf{0f ul/lbPsf] 
cdn]vu~h–/S;f}n /]ndfu{ -#( lsnf]ld6/_ / ;g\ !(#& df lgdf{0f ul/lbPsf] hgsk'/–hogu/ -$% lsnf]ld6/_ 
/]ndfu{nfO{ la:tf/ ug]{ sfo{qmdx¿ To;kl5 aGg ;s]gg\ . la|l6z Ol08ofn] g]kfndf bzsf}+ klxn] gd"gfsf] ¿kdf oL 
/]ndfu{x¿ :yfkgf ul/lbPsf] lyof] . kl5 hgsk'/ hogu/ /]nj]nfO{ ljhnk'/f;Dd la:tf/ klg ul/of] . t/ hgsk'/ 
ljhnk'/f -@@ lsnf]ld6/_ v08sf b'Oj6f k'nx¿ af9Ln] aufOlbPkl5 of] /]ndfu{ s]an hgsk'/–hogu/dfq sfod eof] . 
otf /S;f}n–cdn]vu~h dfu{ s]xL bzs;Dd ;~rfngdf lyof] . oL b'j} @=% kmL6 ;fF3'/f] u]h ePsf /]ndfu{ lyP . /S;f}n–
cdn]vu~h /]n oftfoft ;g\ !(^^ df k"0f{ ¿kn] aGb eof] eg] /S;f}n–l;l;{of -;'Vvf aGb/ufx;Dd_ %=^ lkm6 km/flsnf] 
u]h;lxtsf] ^ lsnf]ld6/sf] dfu{ Ol08og /]nj]n] ;g\ @))% df lgdf{0f u/fOlbPkl5 ;~rfngdf 5 . csf]{t/ hogu/ 
hgsk'/ /]ndfu{nfO{ :t/ pGglt u/fO{ dxf]Q/Lsf] alb{af;;Dd la:tf/ ul/Fb} 5 .  

oL b'j} /]ndfu{ la|l6z Ol08of ;/sf/n] Aofkfl/s lx;fan] g]kfnnfO{ cfFkm";Fu hf]8gsf] nflu agfOlbPsf k"jf{wf/x¿ lyP . 
dflg; / ;fdfgx¿sf] cf];f/ k;f/ x'GYof] . sf7df08f}nfO{ hf]8g] ;8s ;~hfn tof/ gx'Fbf;Dd ;af/L ;fwgx¿ cdn]vu~h 
x'Fb} eLdkm]FbL;Dd NofOGYof] / ToxfFaf6 sRrL af6f] x'Fb} sf7df08f} k'¥ofOGYof] . kl5 lqe'jg /fhky lgdf{0f ePkl5 /S;f}n–
cdn]vu~h /]ndfu{ ;~rfng x'g 5f]8]sf] xf] . hgsk'/–hogu/ /]nj] klg la|l6z Ol08of ;/sf/n] hgsk'/ If]qaf6 sf7x¿ 
9'jfgL u/L n}hfgsf] nflu lgdf{0f u/fPsf lyP . g]kfnL sf7x¿n] tTsfnLg ;dodf ef/tdf Aofks ¿kn] ul/Psf] k"jf{wf/ 
lgdf{0fdf dgUo ;xof]u k'¥ofPsf lyP . g]kfnaf6 s[lifhGo sRrf kbfy{ ef/t lgof{t x'g] / ef/taf6 cf}Bf]lus pTkfbgx¿ 
g]kfn lelqg] qmd oxLFaf6 ;'¿ eof] . of] k|j[lQ a]nufd;Fu a9\b} uof] . xfn g]kfnsf] b'O ltxfO j}b]lzs Aofkf/ s]an ef/t;Fu 
x'g] u5{,  To;df klg cfoft em08} c;L k|ltzt . of] k|j[lQ b]zdf k|hftGqsf] :yfkgf @)$^ kl5 emg a9]/ uPsf] xf] . o; 
cl3;Dd g]kfnsf] j}b]lzs Aofkf/df ef/t;Fusf] lge{/tf $) k|ltzt;Dd eml/;s]sf] lyof] . 

ef/tLo kIfaf6 x'g] a]nf avtsf] gfsfaGbL / To;n] g]kfnL cy{tGqdf kfg]{ b"/ufdL c;/sf] ;]/f]km]/f]df pQ/L l5d]sL 
rLg;Fusf gfsfx¿ ;a} Aofkfl/s gfsfx¿sf] ¿kdf lasf; ul/g'kg]{ / ef/t;Fusf] Aofkfl/s lge{/tf la:tf/} sd ub}{ nfg'kg]{ 
cfaZostfsf] af]w g]kfnL ;dfhdf x'Fb} uof] .  

csf]{lt/ rLgn] ltAatsf] lasf; / ul/aL lgjf/0fnfO{ nlIft u/]/ ToxfFsf k|d'v zx/x¿nfO{ rfOgf /]nn] hf]8g] cleofg w]/} 
klxn]b]lv g} ;'¿ ul/;s]sf] lyof] . tTsfnLg lrgLof /fi6«klt x' lhGtfcf]sf] kfnfdf ;g\ @))( df ljs6 ef}uf]lns agfj6 
kf/ ub}{ rfOgf /]n -If]qLo ¿kn] ltAat /]n_ Nxf;f;Dd NofOk'¥ofOof] eg] ;g\ @)!$ df of] ltAatsf] bf];|f] 7"nf] zx/ l;ufT;] 
cfOk'Uof] . l;ufT;] sf7df08f}sf] !&) lsnf]ld6/ b"l/ tLg v08df laeflht b]lvG5: l;ufT;] s]¿ª, s]¿ª /;'jfu9L, / 
/;'jfu9L sf7df08f} . g]kfn leq k/]sf] kl5Nnf] v08 &@ lsnf]ld6/sf] dfq ePklg of] /]ndfu{ $))) ld6/sf] prfO{df 
/x]sf] s]¿ª–/;'jfu9Laf6 !$)) ld6/sf] prfO{df sf7df08f} emg{'k5{ . of] ljZjs} Ps hf]lvdk"0f{ /]ndfu{ lgdf{0f xf] t/ 
o;sf] lgdf{0fsf] k|flalws bIftf lrgLof kIf;Fu gePsf] eg] xf]Og . ltAatsf] %))) ld6/sf] prfO{ / ljs6 kxfl8 w/ftndf 
pRr ultsf] /]n Nofpg g;lsg] k|ltj]bg lgsfn]sf] l:jz sDkgLsf] lgZsif{eGbf dfly p7]/ rLg :jo+n] Nxf;f x'Fb} s]¿ª;Dd 
/]n;]jf la:tf/ ul/;s]sf] 5 . ca g]kfn rLg l;dfIf]q x'Fb} sf7df08f} cfOk'Ug' klg sd r'gf}ltk"0f{ 5}g . t/ o;n] ;8s 
dfu{sf] !@@ lsnf]ld6/sf] xfnsf] b'/L -d]On'ª x'Fb} ag]sf] gof dfu{_ nfO{ eg] lgs} 5f]6f] kfg]{5 . 

g]kfntkm{sf] &@ lsnf]ld6/ dfu{df em08} (* k|ltzt ;'¿ª / k'nx¿ lgdf{0f ug{'kg]{ x'G5 . of] dfu{ ef]6]sf]zL gbL If]q, 
nfª6fª vf]nf ;lxt /fli6«o lgs'~h, lzjk'/L /fli6«o lgs'~h x'Fb} 6f]vfaf6 sf7df08f} pkTosf k|j]z u5{ . of] /]ndfu{sf] 
lgdf{0fdf slDtdf tLg / a9Ldf kfFr ca{ cd]l/sL 8n/ vr{ x'g] k"j{ ;DefAotf cWoogn] b]vfpF5 . oL nfut cg'dfgx¿ 
w/ftnLo :j¿k, df}ifd, hn k|jfx, ef}ule{s agf]6 cflbnfO{ cfwf/ agfO{ ul/Psf x'g\ .  

rLgn] sf7df08f};Dd /]ndfu{ lgdf{0f ul/lbg] / To;nfO{ kf]v/f / n'lDagL;Dd la:tf/ ul/lbg] of]hgf ;lxt k"j{ ;DefAotf 
cWoog ;sL ;DefAotf cWoogsf] r/0fdf k|j]z u/]sfn] of] of]hgf bL3{sfndf ;DkGg x'g] lbzfdf uPsf]5 . t/ g]kfn 
;/sf/sf] ut ah]6 aQmAo x]g]{ xf] eg] o;nfO{ 5'6\ofOPsf] ah]6 ;DefAotf cWoog ;Ddklg ug{ g;lsg] :t/sf] b]lvG5 . 
pRr lxdfnL e"efuaf6 kf/ u/]/ Nofpg'kg]{ /]ndfu{ rLgs} cg'ejdf klg xfnsf] p;sf] k|fljlws :t/eGbf dflyNnf] / h6Ln 
sfo{ xf] . g]kfnn] o;nfO{ bzsf}+ nfUg] /fi6«Lo uf}/asf] cfof]hgf geO{ cGt/f{i6«Lo uf}/asf] cfof]hgfsf] ¿kdf :yflkt  
ug{'k5{ . lacf/cfO{ df ;lDdlnt ePkl5 /]ndfu{ ;lxt g]kfnn] rLgsf ltofglhg, z]gem]g, lnofgo'Gufª, / emfglemofª 
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 h:tf ;fd'lb|s aGb/ufxx¿ klg pkof]u ug{ kfpg]5 . o;nfO{ d'n'sn] rLg;Fusf] Aofkf/ dfq geO{ dWok"j{, dWo Pl;of, / 
o"/f]k;Ddsf] Aofkf/nfO{ la:tf/ ug]{ ca;/sf] ?kdf lng'k5{ .   

ca g]kfn rLg Aofkf/sf] l:ylt x]/f}+ . cflwsfl/s tYofÍ k|fKt geP klg g]kfn rLg Aofkf/ ;g\ !*&@ b]lv ;'¿ ePsf] 
b]lvG5 . g]kfn rLg Aofkf/sf] tYofÍ ;g\ !(%*÷%( sf] nflu b Osf]gf]ldS; ljSnLn] k|sflzt u/]sf] lyof] . To; jif{ 
g]kfnsf] s"n cfoftsf] )=^! k|ltzt / s'n lgof{tsf] !=)% k|ltzt rLg;Fu ePsf] lyof] . ;g\ !(^! df sf]bf/L /fhdfu{sf] 
lgdf{0f kl5 rLg;Fusf] cfoft / lgof{t b'a}n] ult lng yfNof] . cflys jif{ @)!&÷!* df rLg;Fu g]kfnsf] Aofkf/ 3f6f Ps 
va{ %& ca{ %$ s/f]8 lyof] eg] cfly{s jif{ @)!*÷!( df b'O va{ % ca{ %! s/f]8 gf3]sf]5 . ut kfFr jif{df s'n Aofkf/ 
3f6f ;ft va{ Ps ca{ gfl3;s]sf] 5 . o;/L al9/x]sf] Aofkf/ 3f6fnfO{ slDtdf OGwg cfofttkm{ dfq} s]lG›t ug{;s] klg 
g]kfnL cy{tGqsf] cGt/fl{\i6«o Aofkf/sf] hf]lvd ag] s]xL sd x'g]5 / Aofkf/ lalalws/0fdf 7"nf] k|ult x'g]5 .  

xfn rLg;Fu g]kfnsf] 5j6f gfsfx¿ 5G: cf]nfªr'ªuf]nf -tfKn]h'ª_, lsdf+yfGsf -;+v'jf;ef_, tftf]kfgL -l;Gw'kfNrf]s_, s]¿ª  
-/;'jfu9L_, sf]/nf -d':tfª_, / of/L -x'Dnf_. oL dWo] /;'jfu9L gfsf k"0f{¿kn] ;~rfngdf 5 eg] e"sDk kl5 k'glg{df{0fsf] 
r/0fdf /x]sf] tftf]kfgL gfsf ;~rfng x'Fb}5 . cGo rf/j6f gfsfx¿ :yfgLo ¿kn] cg's'n df};ddf dfq ;~rfng x'g]  
u5{g\ . oL ;a} gfsfx¿sf] :t/ pGglt u/]/ oyf;So rfF8f] ;~rfngdf Nofpg ;s] slDtdf klg :yfgLo u|fdL0f cy{tGqnfO{ 
7"nf] 6]jf k'U5 . g]kfnsf] pRr lxdfnL e]usf :yfgLo pTkfbg / pRr d"Nosf hl8a'6Lx¿ lgof{tsf nflu dfly pNn]lvt ;a} 
gfsfx¿ ;~rfngdf Nofpg' cToGt h¿/t 5 . rLg;Fusf] a9\bf] Aofkf/ 3f6fnfO{ a]n}df lgoGq0fdf Nofpg g;s] bL3{sfndf 
o;n] klg ef/t;Fu h:t} las/fn ¿k lng hfg]5 . g]kfnaf6 pRr d"Nosf s[lifhGo pTkfbgx¿ cb'jf, lrof, skmL, 
kmnkm"nsf h';x¿, cn}+rL, bfn, u]8fu'8L, lxdfnog hl8a'6Lx¿ rLg lgof{t x'g] ;Defjgf af]s]sf a:t'x¿ x'g\ .  

lacf/cfO{ of]hgf cGtu{t rLgn] g]kfnL e"ld x'Fb} ef/tsf pQ/jtL{ /fHox¿ ljxf/, pQ/ k|b]z, pQ/fv08, klZrd aËfn, 
hDd' slZd/ h:tf /fHosf eLdsfo hg;FVofnfO{ x]/]/ ToxfF cfgf] lgof{t a9fpg] hdsf]{ u/]sf]5 . oxL sf/0faf6 ef/tn] 
lacf/cfO{ df k|j]z ul//fv]sf] 5}g . t/ lta]ltog k7f/, ;u/dfyfsf] pQ/L k[i7efu x'Fb} lxGb', af}4, h}g, / af]g 
wdf{anDaLx¿sf] cfsif{0fsf] s]G› s}nfz dfg;/f]j/ klg rLgn] lxdfnog ax'cfoflds ;Dks{ ;~hfnsf] dfWodaf6 hf]8g 
rfxG5 . ef/tsf] rfxgf hDd' slZd/af6 n2fv, wfr{'nf, lnk'n]s, klZrd ltAat x'Fb} dfg;/f]j/ s}nfzsf] af6f] agf]; eGg] 5 
eg] rLgn] lacf/cfO{ kl/of]hgf cGtu{t g]kfnsf] e"ld x'Fb}, rfOgf /]nsf] k|of]uaf6 s]¿ª k|a]z u/]/ s}nfz dfg;/f]j/ ofqfsf] 
¿6 agf]; eGg] rfxG5 . of] dfu{ k|efjsf/L ePsf] v08df lrgLof a:t' / ko{6sx¿sf] g]kfn e"ld x'Fb} ef/tsf pQ/L 
/fHox¿;Dd kx'Fr lasf; x'g]5 . h] xf]; lacf/cfO{;Fusf] cfj4tfn] sf7df08f}nfO{ s]?ª / rLgsf] d'Voe"ld x'Fb} afFsL ljZj;Fu 
hf]8g] lbzfdf k|i6 ;f]r ljsl;t ePklg g]kfn rLg aLrsf cGo gfsfx¿sf :t/f]Gglt u/L :yfgLo pTkfbgnfO{ l5d]sL 
d'n'ssf] ahf/;Fu hf]8g] lbzfdf g]kfnsf] tkm{af6 ;fy{s k|of;sf] yfngL clanDa ;'¿ ul/g'k5{ . ;fy} lacf/cfO{df g]kfnsf] 
cfa4tfnfO{ ;Dej eP;Dd OGwg Aofkf/tkm{ 8f]¥ofpg' g]kfnsf] lxtdf x'G5 . 
 
rLgaf6 k]6«f]lnod kbfy{ cfoftsf] ;Defjgf 
;g\ @)!% df ef/tLo gfsfaGbL kl5 g]kfndf k]6«f]lnod kbfy{sf] xfxfsf/ ;a}eGbf a9L rls{Psf] ;d:of xf] . o;} qmddf 
rLgaf6 t]n cfoft ug]{ k|of; eof] . cfsl:ds ;xof]u cGtu{t !@ a6f 6«sx¿n] /;'jf gfsf x'Fb} &#=% d]l6«s 6g -!$$,))) 
ln6/_ k]6«f]n g]kfndf leTof{P . of] s'g} Aofkfl/s k|of]hgaf6 rLgn] g]kfndf lgof{t u/]sf] lyPg, ;+s6df of}6f ;fgf] ;xof]u 
lyof] . t/ o; ;+s6n] g]kfnnfO{ b'O{a6f dxTjk"0f{ kf7x¿ l;sfPsf] 5 . klxnf] ef/t cfl>t g]kfnL cy{tGqsf hf]lvd slt 
5g\ / bf];|f] rLgaf6 k]6«f]lnod cfoftsf] ;Defjgf slt 5 . oxfF log} b'O{ hf]lvd / ;+efjgfx¿sf] af/]df oxfF rrf{ ul/G5 . 
 
ef/taf6 cf=a= @)!&-!* df !& ca{ ¿k}ofFsf] k]6«f]lnod cfoft eof] hals g]kfnsf] s"n a}b]lzs lgof{t o; cfly{s jif{df 
s]an cf7 ca{ ¿k}ofFsf] dfq lyof] . o;/L x]bf{ g]kfnsf] s"n lgof{tn] g]kfndf k]6«f]lnod kbfy{ cfoftsf] dfq} klg %# 
k|ltztdfq wfg]sf] b]lvG5 . To;dfly g]kfndf k]6«f]lnod kbfy{sf] cfk"lt{ s]an Ol08og cfon skf]{/]zg -cfOcf];L_ n] dfq 
u5{ . o;/L x]bf{ Pp6} ef/tLo sDkgLn] rfx]sf] a]nfdf g]kfndf /fi6«Lo ;+s6 l;h{gf ug]{ x}l;ot /fV5 . ca of] hf]lvd 
Aoa:yfkgdf rLgaf6 ;Dea ePsf] k6«f]lnod cfk"lt{n] slQsf] dxTa /fV5 eGg] k|Zg p7\5 .  
 
g]kfndf rLgaf6 k]6«f]lnod kbfy{sf] cfoftsf] ;Defjgf ;g\ @)!% sf] ef/tLo gfsfaGbL kl5 vf]lhPsf] xf] . k|wfgdGqL s] kL 
cf]nL sf] dfr{ @)!^ sf] rLg e|d0fsf] a]nfdf rLg g]kfn Aofkf/ / kf/jxg ;GwLsf] k'g/fanf]sg ul/of] . g]kfnn] dfly 
pNn]lvt rf/a6f ;fd'lb|s aGb/ufxx¿ lgaf{w ¿kn] k|of]u ug{ kfpg] eof] / tL aGb/ufxx¿ k|of]u u/]/ g]kfnn] t]n cfoft ug{ 
;S5 aGg ;f]r /flvof] . 
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 ut cfly{s jif{df g]kfndf k6«f]lnod kbfy{sf] cfoftsf] ;+/rgf x]g]{ xf] eg] sl/a ^) k|ltzt l8h]n, !* k|ltzt k]6«f]n, !$ 
k|ltzt PnlkhL Uof; / cGo k]6«f]lnod kbfy{n] * k|ltzt :yfg cf]u6]sf] b]lvG5 . ;a}eGbf 7"nf] cfoft l8h]nsf] ePsf] / 
Tof] df]ltxf/L cdn]vu~h kfOknfO{gaf6 cfk"lt{ x'g yfn]af6 cfk"lt{sf] ca:yf s]xL ;xh ePsf] 5 . x'gt o;n] l8h]nsf] 
dfunfO{ k"/} kfOknfOgaf6 NofP/ k"lt{ ug{ ;s]sf] 5}g To;}n] 6\ofÍ/af6 9'jfgL ug{'kg]{ l:yltnfO{ k"0f{ ¿kn] la:yfkg ug{ ;s]sf] 
5}g t/ a}slNks ¿kn] hf]uagL jf uf]/vk'/ If]qaf6 csf]{ kfOknfOg la5\ofpg ;lsPsf] v08df l8h]nsf] cfoft k"0f{¿kn] 
kfOknfOgaf6 ;Dea x'G5 . ca k]6«f]n, P]nlkhL Uof;, / dl§t]nsf] s'/f /Xof] . dl§t]nsf] cfoft la:tf/} sd x'Fb} uPsf] 
;Gbe{df k]6«f]n / PnlkhL Uof;sf] cfoftdf g} Wofg s]lG›t ug{' af~5lgo x'G5 . 
 
k]6«f]nsf] 9'jfgLdf rLgaf6 x'g] k|:tfljt cfoftn] s]xL k|flalws sl7gfO{x¿sf] ;fdgf ug{'kg]{ x'G5 . klxnf] rfOgfn] g]kfndf 
k]6«f]lnod lgof{tsf] nflu eg]/ xhf/f}+ lsnf]ld6/sf] kfOknfOg la5\ofpFb}g . g]kfnL e"lddf /;'jfu9Laf6 s]an &@ 
lsnf]ld6/sf] b"l/ leq} -;Dejt g'jfsf]6sf] a§f/ jf glhs}sf] kfFr vfn If]qdf_ e08f/0f ug]{ ;Defjgf /x]klg ltAatleq} 
xhf/f} lsnf]ld6/sf] las6 / kfFrxhf/ ld6/;Ddsf] prfO{ /x]sf] kxf8L e"efuaf6 6\ofÍ/sf] dfWodaf6 t]n 9'jfgL ug{'kg]{ 
afWotf g]kfnnfO{ 5 . o;n] ubf{ g]kfnsf] ;Dk"0f{ t]n cfaZostf rLgaf6 dfq cfoft ug]{ ;f]r /fVg' Aoaxfl/s 5}g / xfnsf] 
ca:yfdf s/La ;Dea klg 5}g . t/ g]kfnsf] cfaZostfsf] s]xL efu eg] k"lt{ x'g;S5 . oxL af:tlastfdf 6]s]/ g]kfn 
cfon lgud / rfOgf /fi6«Lo PsLs[t cfon lgud -k]6«f] rfOgf_ n] @* cS6f]a/ @)!% df Ps ;dembf/L kqdf x:tfIf/ u/] 
h; cg';f/ rfOgfn] g]kfnsf] s"n t]n cfaZostfsf] Ps ltxfO{ k"lt{ ul/lbg] 5 .  
 
dfly pNn]v ul/P cg';f/ k]6«f]n / PnlkhL Uof;n] g]kfnsf] s"n OGwg cfoftsf] Ps ltxfO{ efu cf]u65g\ . To;}n] g]kfnn] 
;Demf}tfnfO{ k"0f{?kn] pkof]u ug{ ;s]sf] kIfdf cfgf] oL b'O{ pTkfbgsf] cfoft k"0f{ ¿kn] rfOgfaf6 u/fpg ;S5 . of] 
;DefjgfnfO{ d"t{ ¿k lbgsf] nflu g]kfnn] Ps lb3{sfnLg t]n /0fgLlt g} lgdf{0f ug{'kg]{ b]lvG5 . 

 
>f]tM g]kfn cfon lgud . 
 
g]kfndf k]6«f]lnod kbfy{x¿sf] e08f/0f l:ylt x]g]{ xf] eg] sf7df08f} / kf]v/f afx]s ;a} :yfgx¿ t/fO{ d} s]lG›t 5g\ . d'n's 
;+l3otfdf uO;s]sf]n] ;+3 / k|b]zx¿nfO{ Ps csf{;Fu a9L cfa4 ug{'kg]{ cfaZostf 5 . To;}n] ;/sf/åf/f k|:tfljt kfFrvfn 
t]n e08f/0f s]G›sf] :yfkgf o; ;Gbe{df pko'Qm b]lvG5 . To;}u/L PnlkhL Uof; k|flalws b[li6sf]0fn] To;}klg t/n ¿kdf 
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 9'jfgL ug{'kg]{ ePsf]n] ltAat g]kfnsf] lxdfR5flbt e"efuaf6 cfoft ug{' vlr{nf] ePklg k|flalws ¿kn] ;Dej x'G5 . dfly 
b]vfOPsf] jt{dfg e08f/0f / ljt/0fsf] k|j[lQ x]bf{ PnlkhL Uof; a'n]6 e08f/0f s]G› ls g]kfnsf] k"jL{ kxf8L e]udf jf dWo 
klZrd kxf8L e]udf /fVg' pko'Qm b]lvG5 . o;sf nflu jt{dfgdf g]kfn rLg ;fem]bf/L lasf; sfo{qmdx¿ Aofkfl/s 
gfsfx¿ hf]8g] ;8sx¿sf] :t/ pGglt tkm{ s]lG›t x'g'kg]{ b]lvG5 . g]kfn rLg Aofkf/sf] @) k|ltzt /;'jfu9L gfsfaf6  
x'g]u5{ . o; k|;Ëdf /;'jfu9L–:ofk|m'a];L–uN5L -*^ lsnf]ld6/_ ;8s Ps n]gaf6 b'O{ n]g agfpg] sfo{ rfOgf ltAat ltofGn' 
7]s]bf/ sDkgL dfkm{t cl3 al9;s]sf] 5 . casf] r/0fdf cf]nfª\r'ªuf]nf, lsdfGyfGsf, / of/L gfsfx¿af6 g]kfntkm{sf] 
Aofkfl/s s]G›x¿ hf]8g] ;8sx?sf] :t/ pGglt clanDa ;'¿ ul/g'kg]{ b]lvG5 .   
 
sg]lS6lel6 / ;8s lgdf{0fnfO{ s;/L ;+efAo / Aoaxfl/s agfpg]< 
k]6«f]lnod kbfy{x?sf] cfoft / cfaZos ;8s clg /]ndfu{sf] lgdf{0f g]kfnsf nflu cToGt vlr{nf] kl/of]hgfx¿ x'g]5g\ . 
ca k|:g p7\5 s] oL kl/of]hgfx? cfly{s ?kn] ;+efAo / Aoaxfl/s kl/of]hgfx? x'g]5g\ t< o:tf k|Zgx¿df 5g\ jf 5}gg egL 
lg/k]If hafkm kfpg d'l:sn x'G5 . To;}n] o:tf k|Zgx?sf ;do ;fk]If / Aoaxfl/s hafkm x'G5g\ . cfly{s ¿kn] oL 
kl/of]hgfx¿nfO{ ;+efAo / Aooxfl/s agfpgsf] nflu tLgj6f kIfx?df Wofg lbg' h?/t 5 . klxnf], k|:tfljt If]qdf b"/ufdL 
dxTjsf 7"nf pBf]ux¿sf] :yfkgf x'g' h¿l/ 5, h:t} vfgLdf cfwfl/t pBf]ux¿ . o:tf pBf]ux¿df 7"nf] nufgL / cfoft-
lgof{tsf] nflu :t/Lo oftfoftsf] Aoa:yf x'g' h¿/t 5 . o;n] ubf{ vlr{sf] oftfoft kl/of]hgfx¿ klg ;fGble{s b]lvG5g\ . 
bf];|f], xjfO{, /]n, / ;8s oftfoftsf] ;~hfn lgdf{0f x'g'k5{ h;n] ubf{ jx'd"No a:t'x¿sf] cfoft lgof{t xjfO{ sfuf]{af6, ux|f} 
;fdfgx¿ /]n sfuf]{af6 / dflg;x¿nfO{ /]n jf ;8s dfu{af6 cfat hfat u/fpg ;lsG5 h;n] ubf{ b'O{ d'n'sx?sf] ;du| 
Aofkf/n] 7"nf] cfsf/ u|x0f ub]{ hfG5 / kl/of]hgfdf ul/Psf] nufgL lb3{sfndf pRr k|ltkmndf ¿kfGt/0f x'G5 . t];|f], 
oftfoft k|0ffnLdf 9'jfgL / e08f/0f b'j} ;'lawfx¿ ;dflji6 x'g'k5{ . ;fgf, e"kl/j]li6t, / cNk lasl;t d'n'sx¿sf] 
cGt/fl{\i6«o Aofkf/nfO{ las6 ef}uf]lns w/ftnaf6 klg s;/L r':t / cfly{s ?kn] ;+efAo agfpg ;lsG5 eGg]df ljZj a}Í / 
;+o'Qm /fi6« ;+3n] ;+o'Qm ¿kdf ;g\ @)!$ df Ps cWoog u/] . oL ;+:yfx¿sf] lgrf]8 klg dfly pNn]lvt pkfox¿s} 
;]/f]km]/f]df /x]sf 5g\ . 
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 Green Petrol Pumps in Nepal 

 Dr. Narayan Prasad Adhikari  

 Er. Jiwan Kumar Mallik 
Introduction 
The Nepal Oil Corporation (NOC) has  more than 2,000 fuel stations for the distribution of petroleum products 
across the country. Most of the stations have a grid powered pump for fueling vehicles, of which many rely on 
Diesel Generator (DG) when the grid is not available. It is known that most of the pumps operate with double 
nozzle system having 1 to 1.5HP pump for each nozzle. Quite a number of pumps also use up to five nozzle 
systems. However, double nozzle i.e. one for petrol and one for diesel is the most commonly used system.  

Nevertheless, grid supply is heavily dependent on imported electricity from India, which is mainly based on 
coal. The quality of grid electricity, in terms of voltage drop, voltage fluctuations, frequency variation etc, is 
poor requiring high repair and maintenance cost for electric motor installed at fuel stations. As a result, many 
fuel stations have a diesel generator set to power the pump. Moreover, the commercial tariff of grid electricity 
is NPR. 11.20 per unit. This article proposes an alternative solution for powering fuel stations by grid to Solar 
PV which is not only less expensive in the long run but also reliable and disaster resilient.  

The three core energy dimension analysis (i) Energy Security, (ii) Energy Equity (Accessibility and 
Affordability) and (iii) Environmental Sustainability of Trilemma Index of World Energy Council, published 
recently, ranked Nepal in 117th position out of 128 countries.  Nepal is ranked 126thon Energy Security, 107th 
on Energy Equity and 101st on Environmental Sustainability. One of the major reasons revealed in the report 
for these poor rankings in energy security is the lack of diversification in energy generation. Thus, while 
relying heavily on imported electricity on the short term, it is imperative that NOC should promote solar for 
fuel stations to contribute in self-sufficiency and to become energy secure nation in longer term. 

Benefits of Solar Energy in Fuel Stations 

Solar PV is one of the fastest growing sources of green energy in the world. Currently, more than 500 GW 
Solar PV  has been installed worldwide whereas in Nepal Solar PV is seen mainly as an alternative solution for 
household electrification in rural area. At the same time, the grid is highly stressed due to increasing demand. 
Consequently, the Government of Nepal is giving more priority on distributed generation i.e. grid connected 
system in the vicinity of load center. It is estimated that there could be at least 15MW of Solar PV system in 
the existing fuel stations and depot which would ultimately reduce the dependency on imported electricity to 
some extent. The beauty of the solar technology as compared to other Renewable Energy technologies is 
such that it can be installed in days. Some of the additional benefits from solar system in fuel stations would 
be; 

a. The beneficiaries will not have to pay a monthly bill to the Nepal Electricity Authority (NEA) and 
furthermore the investment in installing a diesel generator costs can be saved. 

b. The Government has the provision to subsidize interest rate on loan for the installation solution in 
commercial entities like fuel stations. 

c. The operation and maintenance of the pump motor will be much lower compared to the poor quality 
grid electricity.  

d. Compared to the operation and maintenance cost of the diesel generators, Solar PV can compete 
even without any subsidy. 

e. Increase of revenue due to reliable supply i.e. won‟t lose sales because of unavailability of grid or 
delay in starting the diesel generator. 

f. “Going Green” will not only help to reduce CO2 emission by avoiding the use of diesel generators and 
imported electricity but also could be a source of pride for the fuel station owners. 

g. The NOC could aggregate carbon emission reduction from all fuel stations in the country and traded 
in carbon market generating additional revenues for the owners.  

h. The solar PV system can be installed on the roof of fuel stations, avoiding the requirement of 

additional space. 
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 i. Along with the aforementioned benefits, it will provide better outdoor and indoor lighting facilities. 

j. Most importantly, given the global context of fossil fuel vis-à-vis green energy, any green initiation 
adopted by the sole government agency reponsible for managing fossil fuels would be exemplary  to 
other national stakeholders for promotion of green energy.  

 

Figure 1: Schematic Showing Solar Powered Fuel Stations 

Proposed Solar PV Systems for Fuel Stations and Financial Analysis 

Most of the fuel stations in Nepal have 2 pumps; one for petrol and the other for diesel, however larger 
stations may even have 4 or 5 pumps. Thus, the authors here proposed two sizes of solar PV systems; (i) a 
3kWp system with 5 kVA inveter and 4.8kWhr battery bank suitable for 2 pumps station and (ii) a 7kWp 
system with 10kVA inveter and 9.6kWhr battery bank for larger stations with upto 5 pumps. If station owners 
are interested in supplying electricity to the NEA on top of their own consumption, they could install a larger 
system based on the availability of the area and capital. The Government of Nepal has already made provision 
for selling electricity to the grid on a Net-metering basis. In addition to powering the pumps, the  Solar PV 
System will also power LED lights, TVs, Ceiling Fans etc.   

Based on the current market prices, the estimated cost for 3kWp system would be approximately NPR 
420,000.00 whereas 7kWp system would cost approximately NPR 880,000.00. The financial analysis carried 
out by the authors shows that the “Levelized Cost of Electricity (LCOE)” of the Solar System with Battery 
back-up and one time replacement comes to be NPR 10.29 per unit, which is lesser than the grid tariff of NPR 
11.2 per unit, which has been kept constant for 14 years. The financial anlysis assumes 6% of the interest 
subsidy from the Government of Nepal to encourage private fuel stations to switch into the green technology.  
Furthermore, the cost of the solar system has been plummeting  and hence  it is noteworthy to see the 
variation in the cost of energy production if the system cost is decreased. The Sensitivity Analysis shown in 
Figure 2 reveals the changes that will occur in the LCOE if the capital cost is decreased.  

 

Figure 2: Sensitivity Analysis 
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On the other hand, the cost of electricity production from diesel generators is around NPR 30 per unit of 
electricity, which is much higher compared to the LCOE of the Solar System. Thus, in rural areas where there 
is no access  to grids and pumps are operated by diesel generators, can undoubtably switch into the solar 

system immediately.  

Policy Implications 

As Nepal is a signatory of the Paris Agreement on Climate Change and is required to reduce carbon 
emissions, this could be a small but important step to help achieve the Nationally Determined Contributions 
(NDCs). 

The NOC could provide fossil fuels to green fuel stations at 1% lower rate to encourage greening of fuel 
stations all over the country.  

To encourage capactive/distributed generation by commercial entities, the government could provide both 
positive incentive by subsidizing the solar systems and negative incentive by mandating its own generation to 
minimize the distribution losses.  

The subsidies for promoting green energy could be generated by taxing fossil fuel. 

Dr. Adhikari is the Director of Alternative Energy Promotion Center (AEPC) ,Nepal and Mr. Mallik is Solar 
Power Expert at GoN, UNDP supported Renewable Energy for Rural Livelihood Programme. The views 
expressed in this article are their own and should not be mistaken for the views of the organization they are 
affiliated with. 
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 g]kfn cfon lgud M z'esf lbg 
 dbg/fh zdf{ 

xfd|f] b]zdf g]kfn cfon lgud :yfkgf x'g' cufa} t]nsf] vkt sf7df8f}+ nufot b]zsf] ljleGg zx/x?df l;ldt dfqfdf u'8 \g] 
uf8Lx?sf] nflu cfjZos kg]{ k]6«f]n, l8h]n / 3/ ÷3/df pHofnf]sf] nfuL dl§t]n, xjfO{ ;]jfsf] nflu sf7df8f}+, la/f6gu/ / 
e}/xjfdf xjfO OGwg -P=l6=Pkm= Pj+ Pe= Uof; !)) . !#) _ b]zsf] ljleGg zx/x?df wfg s'6\g] ldnsf] nflu Light 
Diesel Oil / ljleGg tflko ljB't u[xsf] nfuL kmg]{z cfonsf] cfk"lt{ gLlh If]qn] ef/tsf] ljleGg cfon sDkgLx?jf6 
cfoft u/L ljqmL ljt/0f ug]{ u/]sf] b]lvG5 . To; ;dodf ef/tdf klg ljleGg !^ /fli6«o sDkgLx? ESSO, Shell / 
Caltex OToflbn] sf/f]jf/ ug]{ u/]sf] / pgLx?s} Refinery df t]n k|zf]wg u/L ljqmL ljt/0f u/]sf] kfOG5 . ;g\ !(%( df 
dfq ef/t ;/sf/n] k"0f{ :jfldTjdf Ol08og cfon skf]{/]zgsf] u7g ePsf] kfOG5 / pQm sDkgLn] klg g]kfndf t]nsf] 
sf/f]jf/ u/]sf] kfOG5 .  
 
;g\ !(&)÷&! df ef/tjf6 jfl0fHo ;GwLsf] axfgfdf gfsfjGbL u/]sf] kfOG5 . h;sf] xfdLn] clxn] klg k6s–k6s ;fdgf 
ul/ /fv]s} 5f}+ . b]zdf t]nsf] cfk"lt{ ug]{ ;j} gLlh If]q x'g' t/ e08f/0f gx'+g'n] k]6«f] lnod kbfy{sf] lgoldt cfk"lt{df 7"nf] 
;d:of kg{ uPaf6 g]kfndf klg ;/sf/L If]qdf t]nsf] sf/f]jf/ x]t' tTsflng pBf]u jfl0fHo dGqL >L gj/fh ;'j]bLHo"sf] 
k|of;jf6 g]kfn cfon lgud ln, u7g ePsf] kfOG5 . 
 
lgud u7g kZrft z'?sf] sl7g lbgx?df 8«ddf l;ldt dfqfdf t]nsf] ljqmL z'? u/]sf] kfOG5 / /fd e08f/ yfkfynL glhs} 
@ sf]7fdf sfof{no vf]n]/ sf/f]jf/ z'? u/]sf] b]lvG5 . o;} jLr t]n sf/f]jf/df Psflwsf/ ug]{ x]t' ;/sf/L :t/df ef/tsf] 
Ol08og cfon skf]{/]zg ln=;+u ;xof]u lng kqfrf/ ul/of] / b'j} t]n sDkgLsf] cfk;L ;xof]udf !(&# cui6 b]lv !(&$ 
cui6 ;Dd Ol08og cfon skf]{/]zgsf] Pp6f 6f]nL g]kfn cfOk'Uof] . B.B. Bakshi sf] g]t[Tjdf  S.L. Jaini, ( Aviation ) 

R.C. Arora (Engineering) nufotsf]  l6d sf7df08f}+ cfP/ sfd z'? uof]{ . tt\kZrft lgudsf] kxndf ;/sf/n] t]n 
sf/f]jf/nfO{ Psflwsf/ ug]{ lg0f{o uof]{ / tTsflng ;dosf cGo t]n sDkgLdf sfo{/t sd{rf/Lx?nfO{ ;dfof]hg ug{ ;d]tnfO{ 
;]jf cfof]ujf6 :jLs[t lnOPsf] lyof] . ESSO jf6 tf/fgGb k|wfg tyf cGo sDkgLx?jf6 x]dh+u yfkf, e}/j cfrfo{, 
/fw]Zofd uf]/vfnL, w'j| k|;fb zdf{x? lgud ;]jfdf k|j]z ug'{ ePsf] lyof] . jxfx?n] @)%! ;fn ;Dd lgudsf] ;]jf u/L 
:j]lR5s cjsfz lng'ePsf] lyof] . k|foh;f]n] k'/f cjlw sfo{u/L cjsfz lng'ePsf] 5 . 
 
Ol08og cfon skf]{/]zg ln= sf] ;'emfj cg';f/ lgudn] s]xL d]sflgsn OlGhflgo/x? xjfO{ OGwg l8kf] / ljleGg ljqm]tfx? 
sxf+ /x]sf] Dispensing Pump dd{t Pj+ kDk vl/b OToflb ;d]t x]b{Yof] . 
 
!(&$ k|m]j'c/Ldf NOC/IOC jLr % jif]{ ;Demf}tf eof] . kmn:j?k ^ hgf OgLlhgo/x?nfO{ Ps dlxgfsf] Aviation 

Training df Bombay k7fOof] . z'? Training df laho dfg z]/rgn] g]kfn cfonsf] g]t[Tj ug'{ ePsf] lyof] . d klg 
;xefuL lyP . To;} u/L cdn]vu+hdf l8kf] lgdf{0fsf] sfo{ IOC sf] l6d jf6 Eng. R.C Arora n] z'? ug'{ eof] . cdn]vu+h 
l8kf] 5gf}6 ul/Psf] d'Vo sf/0f ef/tLo l;dfjf6 s]lx b'/L dfq} leq x'g', !@ ls=ln= Ifdtfsf] 6}+s 6«s ;xh} hfg ;Sg' tyf 
;/sf/sf] /S;f}n–cdn]vu+h /]nnfO{ ;'wf/ ug]{ of]hgf x'g' /x]sf] lyof] . 
 
cdn]vu+hdf z'?sf] cj:yfdf ! yfg &)) lsnf] ln6/sf] Floating Roof Tank k]6«f]nsf] nflu, ! yfg &^) Light Diesel Oil 

sf] nflu, @ yfg &^) / $!)) s]=Pn= l8h]nsf] nflu / @ yfg &^) / $!)) s]=Pn= dl§t]nsf] nflu /x]sf] lyof] . 
 
sf7df8f}+df /Tgkfs{df Pp6f k]6«f]n kDkdf !% s]=Pn= sf] ;fwf0f V/G Tank, k]6«f]n / l8h]nsf] ljqmL ljt/0f z'? ul/of] . 
sf7df08f}+ Po/kf]{6df zfg]jflg sf] af]OË &@& n] ;]jf z'? ug{ nfu]sf] / sf7df08f}+df Night Landing sf] Facility pknJw 
gePsf] / cGt/f{li6«o p8fgdf Indian Airlines / Thai n] dfq ;]jf k|bfg /x]sf lyP . sf7df08f}+sf] vkt dfl;s $)) 
s]=Pn= eGbf j9L lyPg o;nfO{ Wofgdf /fv]/ &) s]=Pn= Ifdtfsf] * j6f Under Ground Tank / !% s]=Pn= sf] @ j6f 
Avgas 100/130 sf] nfuL Tank x?  lgdf{0f ul/of] .  
 
clxn] ;don] w]/} km8sf] df/L ;s]sf] 5, sl/j #) j6f cGt/f{li6«o p8fg ljleGg xjfO{ ;]jfn] u/L /fv]sf 5g\ / vkt ;f]xL 
cg';f/ b}lgs %)) — ^)) s]=Pn= k'u]sf] 5 . g]kfn cfon lgudn] sf/f]jf/ z'? ubf{ 9'jfgL lqe'jg /fhkyjf6 dfq ;Dej 
lyof] eg] To; j]nf sf7df08f}+ 9'jfgL ug]{ 6}+sn/Lsf] Ifdtf ^ — $ s]=Pn= , ^ — * , & =@ — &=^ / * s]=Pn=  
;Ddsf lyP . 9'jfgLsf] >f]t >L lk|td l;+x , :j= 1fg l;+xnfO{ hfG5 . jxfx?n] g} 9'jfgLdf lgudnfO{ ;xof]u ug'{  
ePsf] lyof] . sf7df08f}+df k]6«f]n, l8h]n / dl§t]n & — * j6f kDkx?jf6 dfq ul/GYof] . 
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 e08f/0f Ifdtf lj:tf/ M 
lgudn] To; jvtsf] ;+lro :t/ cg';f/ l8kf] lgd{0f sfo{ z'? u/]sf] kfOG5 . cdn]vu+h l8kf] lgdf{0f kZrft @)## ;fn 
df3 b]lv l8kf] ;+rfng z'? ul/Psf] xf] , To;} j]nf sf7df08f}+df xjfO OGwg l8kf] glhs} lgudsf] hdLgdf # j6f &^) s]=Pn 
sf] 6}+s lgdf{0f ul/of] / OGwg l8kf] ;+rfng ug{ yflnof] . To; kl5 qmdzM lj/f6gu/, e}/xjf, g]kfnu+h, wgu9L, ;'v]{t, 
lbkfon / OGwg l8kf] . ;fy} s|dfg';f/ xjfO{ OGwg l8kf]x? lgdf{0f ul/of] .  
 
gfsfjGbL @)$%.)$^ M  
lj= ;+= @)$%.)$^ sf] ef/tjf6 ul/Psf] Pstlkm{ gfsfjGbLn] xfd|f] k]6«f]lnod kbfy{ e08f/0fdf b'|t ultdf ;'wf/ ug{ cfjZos 
b]lvof] . To; ;dodf lgudsf] snsQfdf sfof{no vf]n]/ jhjh kfl6{df l;ufk'/ OToflb b]zjf6 lkmlgz k|8S6 ;fgf] ;fgf] 
hxfhdf lemsfO jhjh kf]{6df ef8fdf lnPsf] 6Dk8"df e08f/0f u/L /S;f}n . hf]ujgLjf6 cfoft u/L sfd rlnfOof] . 
g]kfn jfo';]jfn] a+unfb]zjf6 Kn]gdf l8h]n 9'jfgL u/L ;xof]u uof]{ . h'g cGt/f{li6«o lgodsf] jlv{nfk xf] . ;j} jf6 ck]lIft 
;xof]un] cfoftsfn jf6 d'lQm kfOof] .  
 
gfsfjGbLsf] c;/n] ubf{ b]zn] ef]Ug' k/]sf] ;+s6nfO{ Wofgdf /fvL ADB n] %) j6f 6}+s/ / :6f]/]h 6}+sx?sf] nfuL lbw{sflng 
C0f pknJw u/fof] . h;jf6 sf7df08f}+sf] yfgsf]6 l8kf] sf7df08f}+ xjfO oGwg l8if]df Ps yfg !^)) s]=Pn=sf] Fix Tank 
lgdf{0f, cdn]vu+h l8kf] lj:tf/ / of] ;j} India sf] Bridge and Roof sDkgLn] 7]Ssf kfPsf] lyof] . lgudn] ADB jf6 
lbg] eg]sf] %) yfg 6}+s 6«s rfxL glng] lg0f{o ul/of] . lsg eg] gLlh If]qn] 9'jfgLdf /fd|f] ;xof]u ub}{ cfPsf] / lgudn] 
9'jfgLdf ;l/s x'g ljleGg k|fljlws sl7gfO{ cfpg] b]lvof] .  
 
lj:tfl/s/0f M 
No'j cfon / lj6'ldg Jof/]n Pj+ uf]/vsfln /j/ pBf]u lgudn] ljleGg d'n'sjf6 n'lj|s]G; cfoft u/L ljqmL ljt0f ug]{ 
u/]sf] lyof] . Shell jf6 ljleGg Brand sf Lubricants dufP/ j]Rg] u/]sf] lyof] . Indian Oil jf6 Servo Brand sf 
Lubricants / Gulf Oil Singapore / Taiwan jf6 klg Lubricants dufP/ ljqmL ljt/0f u/L /fv]sf] 5 . Gulf Oil 

Singapore sf Managing Director g]kfndf 6]«lsËsf] nfuL cfpg' ePsf] jvt g]kfn jxfnfO{ c;fx} dg k/]sf]n] s]xL lbg 
OR5f ePsfn] Gulf Lube Blending Plant ;xof]u ug{{ Gulf Lube sf] d'DjO l:yt Petroleum Corporation sf] supervision 

df cdn]vu+hdf #))) MT Ifdtfsf] Blending plant :yfkgf uof]{ .  
 
lgudn] Ps kN6 Dual Pricing u/L dl§t]n ljqmL ljt/0f z'? u/]sf] lyof] . h'g k|efjzfnL x'g ;s]g / kfPsf] ;'ljwfsf] 
Jofks b'?kof]u ul/Psf] u'gf;f] cfpg yfn] kl5 sl/j ^ dlxgfsf] k'/fg} Joj:yfdf kms{g' kof]{ . To;} LPG cfofltt lgudn] 
Duel Pricing jf6 j]Rg] vj/ klgcfPsf] lyof] b'O /+u Capacity sf] Cylinder klg ahf/df cfPsf] xNnf ;'lgPsf] xf] t/ 
sfof{Gjog eg] ePsf] h:tf] nfu]g .  
 
LPG - LPG bottling Plant :yfkgf ug{ wg'iff sf] dx]Gb|gu/ l:yt ;'lt{ ljsf; sDkgLsf] gfddf /x]sf] sl/j !) ljuxf hdLg 
lgudn] vl/b u/]sf]df pQm hUuf Pp6f 5]pdf &) s]=Pn= sf] # j6f 6}+s /fvL Pp6f ldlg l8kf] lgdf{0f u/L pQm If]qdf 
OGwg cfk"lt{ ug]{ ul/Psf] 5 .  
 
t]>f] /fi6« jf6 t]n cfoft ug]{ jf/]  
g]kfn cfon lgud ln= n] t];|f] d'n'sjf6 Ol08og cfonsf] l/kmfOgdf k|zf]lwt k]6«f]lnod kbfy{ l8h]n / dl§t]n Ps k6sdf 
#),)))±!)Ü k]6«f]lnod kbfy{ cGt/f{li6«o ahf/jf6 vl/b u/L ef/tsf] k"j{6l6o jGb/ufx -Madras/Haldia) - -

(Paradip/Haldia) df Delivery lbg] u/]sf lyof}+ . o:df ;j} eGbf cKYof/f] kIf eg]sf] Demurrage g} lyof] . h'g ;+rfns 
;ldlt tyf dGqfnonfO{ 6fpsf] b'vfOsf] ljifo ePsf] lyof] . tt\kZrft lgs} cWoog / ;ldlt jgfO 8]d/]h 36fpg] jf/] 
cWoog ePsf] lyof] . Paradip kf]6{ jg] kl5 s]xL /fxt cjZo ePsf] lyof]  .  
 
;do;fk]If s'g} j]nf kmlg{; cfon, nfO6 l8h]n cfon ldg/n 6k]{G6fOg cfon kmf/flkmg jfS; cflb cfoft u/L pkef]Qmf 
;dIf k'ofOPsf] lyof] . g]kfn cfon lgudsf] :yfkgfsf] ;do Tolt ;xh lyPg , t/ klg 6Ldjs{sf] cfwf/df cuf8L j9fpb} 
nluof] / nfvjf6 z'? ul/Psf] sf/f]jf/ c/jsf] ;+Vofdf k'Ubf cfkm}nfO{ k|;Ggtfsf] cg'ej x'G5 .  
  
n]vs lgudsf k"j{ dxf–k|jGws x'g'x'G5 . 
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 %) aif{sf] Oltxf; af]s]sf] cfon lgud 
  aRr' s'df/ sfn] 

;dosf] rqm klg a'emL g;Sg'sf] 5 . s'g} ;do g]kfnsf b'O{ pmhf{ k|bfos ;+:yfx? g]kfn cfon lgud / g]kfn ljB't 
k|flws/0f b'a} 3f6fdf ;+rfng e}/x]sf] lyP eg] clxn] b'j} ;+:yfg gfkmfdf ;+rfng e} /x]sf 5g\ . g]kfndf sf/f]jf/ u/L /x]sf 
;+:yfgx? Tof] klg 3f6fdf rn]sf clxn] s] ltn:dL sfod eof] / gfkmf ;+rfng eof] . o:sf] 5f]6f] hjfkm 5 /fhgLlt . 
/fhgLlt dfq eg]/ bf]if Nofpg] xf]Og /fhg}lts sf/0fn] 3f6fdf ;+rfng x'g jfWo kfl/of] . g]kfn cfon lgudsf] zt k|ltzt 
k]6«f]lnod kbfy{ cfoft ug]{ a:t' /xof] eg] laB't k|flws/0f gLltut /fhgLltsf] sf/0fn] zt k|ltzt b]zd} pknJw gbL 
gfnfsf] pkof]udf clgl0f{t x'+bf ljh'nL klg ljb]zjf6 cfoft ug]{ cj:yfdf k¥of] . g]kfndf nfut d"Nosf] cfwf/df d"No 
x]/km]/ ug]{ kl/kf6L a;]sf] eP g]kfn cfon lgud olt ynf j:g] lyPg / ljB't k|flws/0fsf] klg o:tf] xfnt x'g] lyPg . 
ljb]zL d'b|f vr{ u/L NofPsf] k]6«f]lnod kbfy{ nfut d"Nodf ljqmL gu/L b'u{dsf hgtfnfO{ b]vfP/ zx/df j:g] dflg;n] kmfObf 
p7fPsf] b]Vbf b]Vb} klg -b'u{dsf hgtfn] slxNo} klg ;x'lnotdf OGwg kfPgg\_ 3f6fdf a]Rg cfon lgudnfO{ jfWo kfl/of] / 
C0fsf] af]emdf j:g' k¥of] . ckf/ hn>f]tsf] e08f/ x'+bf x'b} / s'n]vfgL hnljB't\ h:tf] ljB't cuf8L j9fpg' k5{ eGbf eGb} 
/ hfGbf hfGb} klg c?0f t]>f]b]vL ljB'tdf /fhgLlt nfu]/ ljB't k|flws/0fn] 3f6fsf] cj:yf / ljb]zjf6 ljB't cfoftsf] 
cj:yf e]mNg' kof]{ . clxn] s;/L kl/jt{g eof] eGbf ;dosf] dfu, r]tgzLn hgtf, ;fdflhs ;+hfnsf] k|efj, gLltut ?kdf 
s]xL ;'wf/ ePsf]n] xf] . gLltut / sfo{ut s'/f ug]{ xf] eg] cfon lgud / ljB't k|flws/0fsf] s'zntf dfkg ug]{ ljlw w]/} 
km/s 5 . cfon lgud clxn] klg zt k|ltzt k]6«f]lnod kbfy{ cfoft ub{5 eg] ljB't k|flws/0f cj cfoft sl/j s/Lj 
aGb ug]{ cj:yfdf k'Ub}5 eg] ljB't ljt/0f Pj+ Joj;flos r':ttfsf] sf/0f lgs} cuf8L j9L ;s]sf] 5 . cj b'j}sf] 
gfkmf.3f6fsf] nflu dfkb08 Pp6} x'g] cj:yfdf 5 . cfGtl/s r'xfj6 36fP/ Joj;flos s'zntf k|bz{g  
ug]{ . cfzf u/f}+ b'j} ;]jf k|bfos o;df v/f] pqg] 5g\ .  
 
cfon lgudsf] :yfkgf M 
g]kfn ;/sf/, g]zgn 6]«l8ª ln=, g]kfn a}+s ln= / /fli6«o aLdf ;+:yfsf] z]o/ nufgLdf @)@& kf}if @^ ut] :yfkgf ePsf] 
lyof] . To:sf] d'Vo sf/0f tTsfnLg cj:yfdf g]kfndf k]6«f]lnod kbfy{sf] ;Lldt sf/f]jf/ eP klg ax'/fli6«o sDkgLx?, 
Indian Oil Corporation, ESSO, Burmah Shell n] d'n'se/ ljqmL ljt/0f ug]{ sfo{nfO{ /f]Sg ;/sf/sf] tk{mjf6 k]6«f]lnod 
kbfy{sf] sf/f]jf/ u/fpg' xf] . @)@& ;fndf :yfkgf eP klg ljb]zL sDkgLx?sf] sf/f]jf/ jGb u/fO{ @)#) efb|b]vL dfq 
g]kfn cfon lgudn] clw/fHoe/ k]6«f]lnod kbfy{sf] sf/f]jf/df Psflwsf/ kfPsf] xf] . ;f] j]nfb]vL cfh;Dd lgudn] Ps5q 
k]6«f]lnod kbfy{sf] sf/f]jf/ ub}{ cfO{ /x]sf] 5 . 
 
%) jif{sf] nfdf] ;]jf ofqfdf lgudn] w]/} ptf/ r9fj Joxf]g'{ kof]{ . Ps t g]kfndf ;8s oftfoftsf] kof{Kt ;'ljwf gx'g' bf]>f] 
;8s oftfoftn] g5f]Psf] :yfgdf k]6«f]lnod kbfy{sf] ;xh pknJwtfsf nflu ;/sf/sf] 7f]; lgb]{zg gx'g' / lgudn] klg 
slxNo} klg o;jf/]df gLltut lg0f{o ug{ g;sL ;/sf/sf] d'v dfq x]bf{ clxn] klg sltko 7fp+df Toxf+sf hgtfn] dxuf]df 
k]6«f]lnod kbfy{ lslg/x]sf] s'/f ;To xf] . eGg t k|To]s k6s d"No j[l4sf] sf/s tTj b'u{ddf j:g] hgtf / s/Ljsf] nflu 
elgG5 t/ Jojxf/df ;w} r's]sf] 5 . of] tLtf] ;To ;j}n] :jLsf/ ug}{ kb{5 . 
@)$@ ;fndf dn]v'df eLif0f jf9L cfP/ k'n eTsfpbf sf7df8f}+df k]6«f]lnod kbfy{sf] / vf;u/L dl§t]nsf] xfxfsf/ ePsf] 
lyof] . o:tf] ljkb lgudn] klxnf] k6s Joxf]g'{ k¥of] / ;f] ;]jfdf k|ljlwsf] w]/} cefj v8lsof] . Tof] a]nfdf ;8sdf uf8L 
sd u'8g] ePtfklg 3/fo;L k|of]hgsf] nflu Uof;sf] k|of]u ;DkGg kl/jf/n] dfq ug]{ x'+bf dl§t]nsf] g} e/ lyof] . ;f] a]nfdf, 
lgudn] /Tgkfs{df /x]sf] cfˆgf] k]6«f]n kDkjf6 pkef]QmfnfO{ nfOgdf /fv]/ dl§t]nsf] cefj k'/f u/]sf] lyof] . tTsfnLg 
cj:yfdf ;f] sfd rnfp Joj:yfkg eP klg kof{Kt cfk"lt{ ug{ Pp6f k'n elTsg' g} 7"nf] ;d:of eof] . 
 
@)$% ;fn r}qdf ef/tn] Jofkf/ tyf kf/jxg ;lGw gjLs/0f gubf{ g]kfn b}lgs pkef]Uo j:t' / k]6«f]lnod kbfy{sf] w]/} 
cjlw;Dd ;fRr} xfxfsf/ ePsf] lyof] . zt k|ltzt Ol08og cfon skf]{/]zgjf6 cfoft ePsf] k]6«f]lnod kbfy{sf] cfk"lt{ 
/f]Sbf g]kfndf xfxfsf/ g} eof] . To; a]nfsf] ;/sf/n] ef/t ;+u ge'msL k]6«f]lnod kbfy{sf] a}slNks Joj:yf ug]{ ;f]r /fv]/ 
t]>f] d'n'sjf6 k]6«f]lnod kbfy{ Nofpg] lg0f{o u¥of] . To;j]nf;Dd lgudn] t]>f] d'n'sjf6 NofPsf] k]6«f]lnod kbfy{ ef/tnfO{ 
high sea df a]rL ;f]xL cg';f/ g]kfnnfO{ cfjZos kg]{ k]6«f]lnod kbfy{ Ol08og cfonjf6 Nofpg] ul/Psf] lyof] . t/ t]>f] 
d'n'sjf6 l;w} NofPsf] gePtfklg To;]jnfdf ef/tsf] klZrda+ufnsf] ah ah eGg] 7fpdf :6f]/]h 6}+s ef8fdf lnO{ Toxf+jf6 
ef/t s} 6}+s/jf6 g]kfndf k]6«f]lnod kbfy{sf] cfk"lt{ ul/Psf] lyof] . Tof] a]nfdf a}slNks Joj:yf gx'bf vf;fjf6 s]xL / 
a+unfb]zjf6 xjfO{hxfhdf /fv]/ klg OGwg cfk"lt{ ePsf] lyof] . o:tf] ljkbsf] a]nfdf ef]u]sf] b'vsf] a]nfdf cg]s ljsNksf] 
s'/f u/] klg cfh #) jif{ kl5 klg xfdL ef/tsf] Ol08og cfon skf]{/]zgdf ztk|ltzt e/ kl//x]sf 5f}+ . k]6«f]lnod 
kbfy{sf] cfk"lt{df of] h:tf] xn'sf sfd c? zfob g} ePsf] xf]nf . xfn;Dd klg ef/t jfx]s a}slNks Joj:yf s]xL ePsf] 5}g 
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 sfuhdf jfx]s @)&@ ;fndf ef/tn] gfsfjGbL nufpbf klg s'g} ljsNk lyPg e/kbf]{ cfk"lt{sf] . d"n jf6f]jf6 Nofpg g;s] 
klg cGo ck|ToIf af6f]af6 cfk"lt{ eof] . e"kl/j]li7t b]zdf cTofjZos k]6«f]lnod kbfy{sf] e08f/ slt x'g' kg]{ slt ;+ro ug]{ 
s'g >f]tjf6 ug]{ cfk"lt{ Ps b]zdf dfq e/ kg]{ ls a}slNks Joj:yf ug]{ a}slNks pmhf{sf] k|jGw u/]/ k]6«f]lnod kbfy{sf] 
lge{/tf s;/L sfd ug]{ cflb ljifodf tTsfn lg0f{o ug'{ cfjZos e} ;s]sf] 5 . hlt l9nf] eof] plt g;f]r]sf cGo ;d:of 
ylkb} hfG5g\ . xfn ljB't\ kof{Kt pTkfbg ePsf] / lgof{t ug]{ cj:yfdf k'u]sf]n] k]6«f]lnod kbfy{ cfoftdf nfUg] /sd arfpg 
w]/} sfdx? ug'{ kg]{ cfjZostf b]lvPsf] 5 . 
 
%) jif{sf] cg'ej kl5 lgudn] ca ug'{ kg]{ sfdx?sf jf/]df ;+If]kdf pNn]v ug'{ ;fGble{s xf]nf . 

aftfj/0fLo k|efjsf] sf/0f, j9bf] d"No j[l4sf] sf/0f / gljs/0fLo pmhf{ e/kbf]{ dfWod eg]/ ;+;f/ e/ k]6«f]lnod kbfy{sf] 
a}slNks >f]tsf] vf]hL e}/x]sf] / gljs/0fLo pmhf{df g} e/kg'{ kg]{ cj:yf cfPsf] 5 . g]kfn hn>f]tjf6 ljB't pTkfbg u/]/ 
ljb]zL d'b|f arfpg] /fd|f] cj;/ cfPsf] 5 . g]kfn h:tf] d'n'sn] t'?Gt} o'/f]kdf ul/Psf] h:tf] a}slNks >f]tsf] Joj:yf ug{ 
t ;do nfU5 . b]ze/ lgudn] cfˆgf] ;]jfdf lgDgfg';f/ ;'wf/ ug{ ;s] pkef]QmfnfO{ w]/} /fxt x'g] lyof] . 

1_ lgudn] ljqmL ug]{ k]6«f]lnod kbfy{sf] z'4tfdf ljz]if Wofg lbg] . ef/tdf w]/} klxn] nfu' ePsf] kDksf] gd"gf Tof] 
lbgsf] klxnf] pkef]Qmf ;fd' r]s u/L kfOPsf] u'0f:t/ kDksf] Display Board df /fVg] Joj:yf ldnfpg] .  

2_ j9bf] k]6«f]lnod kbfy{sf] dfu / ;8ssf] ;Ldfsf] sf/0f v'Nnf / Ps}k6s w]/} uf8LnfO{ OGwg pknJw u/fpg ;Sg] 
Model kDk :yfkgfdf lgudn] g} ;x'lnot lbP/ k|f]T;fxg ug'{ kg]{ . 

3_ e'k/Lj]li7t b]z ePsf]n] k]6«f]n, l8h]n / xjfO{ OGwgsf] e08f/0f & j6} k|b]zsf] j9bf] dfunfO{ Wofgdf /fvL sDtLdf 
klg # dlxgfsf] df}Hbft /fVg] Joj:yf ldnfpg] . ;j} k|b]zdf hldgsf] Joj:yf e} ;s]sf]n] t'?Gt} lgdf{0f sfo{ z'? 
ug'{ kg]{ . 

4_ ef/t / a+unfb]zjf6 cfoft ug{ rrf{df cfPsf] k|fs[lts Uof;, Pn=lk= hL sf] ;]jf lj:tf/ sfo{ xfnsf] kl/l:yltdf 
cfjZos gePsf]n] kfOknfO{g jgfpg] jf Uof; e08f/ l8kf] agfpg] sfo{ :ylut ug]{ .  

5_ xfnsf] kl/l:yltdf j9bf] zx/Ls/0f / j9bf] ;jf/L ;fwgnfO{ ;xh ?kn] OGwg pknJw u/fpg g]kfnL ;]gf, ;z:q 
k|x/L / g]kfn k|x/Ln] ;+rfng ul//x]sf kDkjf6 sDtLdf klg /ftL !) jh] ;Dd / ljxfg % jh] b]lv ljqmL ljt/0fsf] 
Joj:yf ldnfpg] . s'g} Pp6f kDknfO{ @$ ;}+ 306f ;+rfngdf /fVg] . pkef]QmfnfO{ /fxt lbg] sfo{ ePsf]n] g]kfn 
;/sf/, kDk / lgudn] vr{ ldn]/ Joxf]g]{ . 

6_ k]6«f]lnod kbfy{sf] e/kbf]{ cfk"lt{sf] nflu / ef/t / t]>f] d'n'sjf6 cfoftsf] Joj:yf ldnfpg] . kl5 tftf]kfgL / 
s]?ª -rLg tkm{_ sf] ;8s ;+hfn h:t} g]kfndf tof/ kfg{ ;Sg] xf] eg] rLgjf6 cfoft ug]{ sfo{ klg ljrf/ ug{ 
;lsG5 . @)$%÷)$^ ;fnsf] gfsfjGbL / @)&@ sf] gfsfjGbLdf ;8s ;+/rgfsf] sf/0f cfoft x'g ;s]sf] lyPg . 

7_ ztk|ltzt cfoft ug'{ kg]{ k]6«f]lnod kbfy{sf] Tof] klg ljb]zL d'b|f vr{ u/L Nofpg] ePsf]n] s'g} klg kbfy{df 3f6f 
g;xg] . nfut d"Nosf] cfwf/df ljqmL d"No sfod ug]{. g]kfnLsf] xfnsf] qmozlQmnfO{ Wofgdf /fvL k]6«f]lnod kbfy{ 
;:tf]df ljqmL ug'{ / d"No j[l4 /f]Sg' s'g} klg lx;fjn] plrt x'b}g . ;jf/L v/Lb ug]{n] OGwgsf] d"No ltg{ ;Qm5 
eg]/ g} ;jf/L u/]sf] x'G5 . cj klxn] h:tf] ;do 5}g ;do w]/} kl/jt{g e} ;s]sf] 5. 

cGTodfM 
%) jif{sf] ;]jf cjlw eg]sf] nfdf] ;do xf] . cfˆgf] b]zsf] pTkfbg ge} zt k|ltzt cfoft u/L g]kfn e/ ljqmL ljt/0f ug'{ 
sd r'gf}tLk"0f{ sfd xf]Og . k]6«f]lnod kbfy{ h:tf] b}lgs hghLjgdf dflg; ;'t]/ p7bf b]vL g;'t] ;Dd cfjZos kg]{ 
cTofjZos ;fdfu|L xf] . ! lbg cefj x'+bf klg hg hLjgdf lgs} k|efj kb{5 . o:tf] r'gf}ltk"0f{ sfd lgudn] ;kmntfk"j{s 
xfn;Dd ;DkGg ug{ ;s]sf]df lgud kl/jf/ / o; ;+u ;DjlGwt ljqm]tf, 9'jfgLstf{ Pj+ Uof; pBf]uL wGojfbsf kfq 5g 
cfufdL cfpg] bLgx?df klg ;j}jf6 lgudnfO{ k"0f{ ;xof]u /xg] ljZjf; ub}{ lgudsf] k"0f{ ;kmntfsf] sfdgf ub{5' . 
 
n]vs lgudsf k"j{ sf=d'=sfo{sf/L lgb]{zs x'g'x'G5 . 
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 s:tf] /Xof] sd{rf/L ;+3sf] #) jif{ 
              b]jLk|;fb Gof}kfg] 

k[i7e"ldM  
g]kfn cfon lgud :yfkgfsf] #) jif{ kl5 g]kfn cfon lgud sd{rf/L ;+3sf] :yfkgf eof] . ;j{dfg g]tf u0f]zdfg l;x+sf] 
lgjf; rfS;Laf/Lsf] e]nfn] k|hftGq k|flKtsf] nflu @)$^ ;fn kmfNu'g & ut] b]lv ;+o'SQ hgcfGbf]ng ug]{ 3f]if0ff;Fu} g]kfnL 
sf+u|]; / jfddf]rf{sf] ;+o'Qm g]t[Tjdf ;'? ePsf] P]ltxfl;s hgcfGbf]ngnfO{ ;kmn agfpg] p2]Zo lnO{ g]lj;+3n] hdnaf6 / 
clvnn] ef]6flx6Laf6 lgsfn]sf] h'n'; afªu]d'9fdf uP/ g]lj;+3sf] h'n';;Fu ldl;of] . ToxfF clvnsf] tkm{af6 eLd cfrfo{n] 
efif0f lbg'eof] efif0f o:tf] bdbf/ lyof] ls kl/jt{gsf ;+jfxs ljBfyL{ /f]lsP kl/jt{g /f]lsG5 t;y{ clxn]sf] gf/f ;Dk"0f{ 
;Qf hgtfnfO{ eGg] efif0fsf] k/f{ 5'6b} lyof] k|x/Ln] ljBfyL{sf] 6fpsf]df cfFvf lrlDnP/ nf7L a;f{pg yfNof] . w]/} hgf efu] 
xfdL * / !) hgfnfO{ k|x/Ln] cfˆgf] 3]/f leq kf/L lgb{oL 9+un] xfdLnfO{ oftgf lbb} ljzfn ahf/ lzlj/ k'¥ofOof] . 
xfdLnfO{ ( lbg jUuLvfgfdf /fv]/ kl5 s]G›Lo sf/fuf/ rnfg ul/of] . cfGbf]ng ;kmn ePsf] 3f]if0ff gx'~h]n xfdL ToxL 
lyof}F . /fhfn] @)$^.!@.@^ ut] /ftL !!M!% ah] ax'bnsf] 3f]if0ff u/] . To;k5L dfq xfdL ;Dk"0f{ aGbLnfO{ l/xf ul/of] . 
d lgudsf] sd{rf/L clkm; xflh/ ePF . ;a}n] awfO{ tyf z'esfdgf lbP, d}n] klg ;a}nfO{ wGojfb–;fw'jfb eg] . lgudsf 
w]/} sd{rf/Lsf] pkl:yt ePsf] Tof] e]nfnfO{ ;b'kof]u ug]{ dxfg ljrf/n] sd{rf/LnfO{ ;+ul7t ug]{ ;Gbe{df 5nkmn eof] . 
clxn] ljt/0f ljefu a;]sf] blIf0f klZrdsf] sf]7f jL0ff /f0ff / d]/f] sfo{sIf lyof] . d}n] Tof] sf]7fdf !% jif{ k|zf;g 
ljefusf] sfd u/] . ToxL sf]7fdf ePsf] ;j{kIfLo sd{rf/L e]nfn] sd{rf/L ;+3 s]G›Lo tby{ ;ldlt u7g ug]{ lg0f{o u¥of]{ . 
;a}n] b]jL Gof}kfg] g} ;+of]hs a:g cfu|x u/] klg d}n] k'ik/fh /]UdL jf dx]zhË /f0ff dWo] PsnfO{ agfpg k|:tfj u/] . 
e]nfn] k'ik/fh /]UdLnfO{ ;+of]hs / dxf;lrjdf ;'/]G› yfkf ;d]t !! ;b:oLo s]G›Lo ;ldlt rog u¥of} . d / dx]zhË /f0ff 
;d]t % hgf ;Nnfxsf/df a:of} . of] @)$^ ;fn j}zfv @ ut]sf] lbg lyof] . t;y{ k|To]s gjjif{sf] @ ut] g]kfn cfon lgud 
sd{rf/L ;+3sf] :yfkgf lbj; xf] . To;kl5 lg/Gt/ ;+3n] cfŠgf] jflif{sf]T;j @ ut] j}zfvdf dgfpb} cfPsf] 5 . ;f]xL @)$& 
sf] kmfNu'gdf ePsf] ;+3sf] k|yd dxflwj]zgn] b]jLk|;fb Gof}kfg]sf] cWoIftfdf !! ;b:oLo s]G›Lo ;ldlt lgjf{lrt u¥of] . 
To;kl5 ePsf clwj]zg / dxflwj]zgn] ;+3sf] cfgf] g]t[Tj rog ub}{ uof] h'g ;+3sf] lg/Gt/tf cfh;Dd lqmoflzn 5, h'g 
#) jif{ eP5 .  
 
@)$&–@)&^ ;Dd xfdLn] slxNo} g]t[Tjdf j:g] OR5f b]vfPgf} t/ #) jif{ g]t[Tj aflx/ klg /x]gf} . ;+of]u To:t} /Xof] 
clwj]zg÷dxflwj]zg x'G5g k|To]s dxflwj]zgsf k|ltlglw ;fyLx?n]g} kmf/d e/L lbg] / ;j{;Ddt ePsf] 3f]if0ff u/L g]t[Tj 
rog u/L & cf}+ dxflwj]zg ;Dkg ePsf] / clxn] xfdL * cf}+ dxflwj]zgsf] ;+3f/df 5f}F . 
 
Pdfn] / dfcf]jfbL kf6L{ Pstf kl5 g]skf aGof] . sd{rf/L ;fyLx?sf] kxndf lguddf klg lqmofzLn 6«]8 o"lgog sd{rf/L 
;+3–;+u7g aLrdf Pstf eof] . cfGbf]ngdf :yflkt gfd sd{rf/L ;+3 / b'O{ cWoIf /fVg]+ ;xdtL ul/ cflwsfl/s 6«]8 
o"lgogsf] lgjf{rgdf hfFbf 7"nf] dtsf] cGt/n] sd{rf/L ;+3n] ljho xfl;n ug{ ;kmn eof] . 
 
cflwsfl/s 6«]8 o"lgogsf] ;~rfns ;ldltdf k|ltlglwTjM  
cGt/ ;+:yfg sd{rf/L ;+3 u7g ;+uF} ;kmn P]ltxfl;s hgcfGbf]ng kl5 ;/sf/ lgolGqt ;+:yfx?nfO{  ;/sf/L nufgL 
cg';f/sf] k|ltkmn ;'lglZrttf / sd{rf/Lx?nfO{ lhDd]jf/L s]G›Lt agfO{ /fVg] ;Gbe{df j[lQ ljsf;, tnj ;'ljwf j[l4sf ;fy} 
k|lti7fgsf] ;+rfns ;ldltdf sd{rf/Lsf] k|ltlglwTj x'g'kg]{ dfux? ;/sf/ ;dIf k]z eP . sltko dfu k'/f eP sltko k'/f 
ug{'sf] ;§f @)$* sf] sd{rf/L cfGbf]ngdf ^ hgf avf{:t / @ hgf lgnDagdf k/] sd{rf/L g]tfg} sf]xL avf{:t sf]xL lgnDag 
x'bfF sd{rf/Ldf qf;sf] jftfj/0f 5fof] t/ of] cfGbf]ng s'g} :jfy{df lyPg, :jfeLdfgsf] nflu lyof] t/ ;/sf/n] bdg u¥of] / 
lghfdtL, a}+s / ;fj{hflgs ;+:yfsf w]/} sd{rf/L ;/sf/sf] sf]kefhgdf k/] . hfoh s'/f lg/Gt/ pl7/x] . @)^@.^# sf] 
!( lbg] zflGtk"0f{ P]ltxfl;s hgcfGbf]ng / !) jif]{ ;z:q dfcf]jfbL o'4n] ubf{ cGttM d"n's u0ftflGqs o'udf k|j]z uof]{ of] 
;j{ljlbt} 5 . ;DdfgLo k|wfgdGqL >L lu/hfk|;fb sf]O/fnfsf] g]t[Tjdf u7Lt dlGqkl/ifbn] @)^@ c;f]hsf] a}7ssf] lg0f{o 
cg';f/ x/]s k|lti7fgsf] cflwsfl/s 6«]8 o"lgognfO{ ;+rfns ;ldltdf k|ltlglwTj u/fpg] Joj:yfn] ubf{ lgudsf] 6«]8 o"lgog 
sd{rf/L ;+3n] )&#.)&$ / )&$.)&% afx]ssf ;a} jif{x?df g]kfn cfon lgudsf] ;+rfns ;ldltdf k|ltlglwTj ub}{ cfPsf] 
5 .  
 
o; cl3 ePsf lgjf{rgx?df klg ;+3n] clwsfl/s 6«]8 o"lgogsf] lgjf{rgdf ljho xfl;n u/]sf] t/ tTsflng cj:yfdf 
;+rfns ;ldltdf k|ltlglwTj x'g] Joj:yf lyPg . dfq )^@.)^# sf] P]ltxfl;s hgcfGbf]ngn] lgud af]8{df hfg] clwsf/ 
k|bfg u/]sf] xf] . cflwsfl/s 6«]8 o"lgogsf] lgjf{rg k|To]s @÷@ jif{df g]kfn ;/sf/ >d sfof{non] u/fpg] rng 5 . 
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 xfn;Dd lgud cflwsfl/s 6«]8 o"lgogsf cWoIf b]ljk|;fb Gof}kfg]n] ;+3sf] tkm{af6 lgud ;+rfns ;ldltdf k|ltlglwTj u/]sf] 
cj:yf xf] .  
 
sd{rf/L ;+3n] #) jif{df s] uof]{ <  
;'?sf jif{x?df k|fljlws sd{rf/Ln] dfq kf]zfs kfpg] u/]sf]df ;+3sf] :yfkgf kl5 dfq k|fljlws / ck|fljlws ;a} txsf 
sd{rf/Lx?nfO{ kf]zfs pknAw u/fOof] ;fy} yk Hofs]6sf] Joj:yf klg ul/of] . cWoIfsf]if, c+zbfgsf ;fy sd{rf/L 
sNof0fsf/L sf]ifnfO{ Jojl:yt u/L *)Ü ;Dd C0f ;fk§L kfl/rfngsf] ;'?jft sf]ifaf6 ul/Psf] lyof] .  
 
OGwg / 3/ dd{t ;+ef/ vr{ pknAw u/fOPsf], dl§t]ndf ld;fj6 b]lvPsf]n] dl§t]nnfO{ lgnf] sn/ agfO{ /f]syfd ug]{ k|oTg  
ul/Psf] t/ l8h]n / dl§t]ndf cfPsf] km/s d"Non] ubf{ l8h]n / dl§t]nsf] km/s d"Nosf] ;§f ;dfg / a/fa/ d"No u/fpg 
;lqmo g]t[Tj k|bfg u/]sf] . 
 
lkog, x]Nk/, ;'/Iff uf8{, dfnLx?sf] a9'jf gx'g] k/Dk/fnfO{ tf]8L !% jif{ k'u]sf o:tf ;a} kbsf] a9'jfsf] Joj:yf u/fPsf] . 
cGo k|fljlws / gg\ k|fljlws kbx?df sfo{/t sd{rf/Lsf] nflu ;'?df $*±^)±!)! u/L hDdf @)( hgfsf] a9'jf lguds} 
Oltxf;df ge"tf] geljiolt xf] . o;n] a9'jfdf 7"nf] 5nfª\ dfg{ ;kmn ePsf] 5 . bf];|f] txdf sfo{/t sd{rf/Lx?sf] kb g} 
:jtM t];|f] txdf a9'jf ePsf] . dg gk/]sf sd{rf/Lx?sf] sfo{;Dkfbg kmf/fd wf]jLv]nfsf] e]n/af9Ldf aufpg nufpg] klg 
ljefluo k|d'v lyP s'g} ;do lguddf eGbf clxn]sf sd{rf/LnfO{ k|Tofpg d'l:sn k5{  t/ of] oyfy{ xf] . @% jif{ ;Dd 
cfˆgf] j[lQ ljsf; gx'bfF s]xL sd{rf/Ldf dfgl;s c;Gt'ng klg u'd]sf] kfOof] . dfly elgPem} !)! sf] a9'jf Joj:yf u/] 
kl5 dfq sd{rf/Ldf v'zLofnL 5fPsf] lyof] . tf]lsPsf] of]Uotf x'g]x?sf] nflu Ps tx a9'jf / sfo{ ;Dkfbg cg'ej x'g]x?sf] 
xsdf sfo{ ;Dkfbg jif{sf] cfwf/df :t/ lgwf{/0f u/L ;a}df /fxtsf] cg'ej u/fOof] . 6fOlki6 ;fy} sDKo"6/ ck|]6/ ;]jfdf 
lguddf k|j]z u/]sfx?sf] nflu ;]jf kl/jt{g ul/of] h;sf] sf/0f cfh a9'jf x'b}F sfof{no k|d'vsf] lhDd]jf/L axg ul//x]sf] 
kfpbf xfdLnfO{ cf}wL v'zL nfu]sf] 5 . ;'?df lguddf $ jif]{ hLjg aLdf kf]lnl;Ú lyof] eg] To;nfO{ ;+3s} kxndf ^ jif{ 
dfq ul/Pg ^) jif{ gk'uGh]n aLdf lk|ldod lgudn] ltg]{ / @)%@ ;fnkl5 lgudsf] ;]jfdf k|j]z u/]sf sd{rf/Lx?sf] nflu 
@) jif]{ jLdf e"QmfgL of]hgfnfO{ sfof{Gjog ul/Psf] 5 . @)$( ;fn cl3 / kl5 eQfdf ePsf km/skgnfO{ x6fO{ ;a} 
sd{rf/LnfO{ :yfgLo eQf, kl/jxg, vfhf eQf ;d]tnfO{ ;dfof]hg eQf lzif{sdf ;'ljwf pknAw  
u/fOPsf] . ^ Ü af]g; s6f}tL u/L ! Ü ug]{ g]kfn ;/sf/sf] lg0f{osf lj?4 sd{rf/L ;+3n]  ;zQm  cfGbf]ngsf] g]t[Tj u/L 
^ Ü g} sfod ug{  ;kmn ePsf] lyof] . xfn k"gM lgodfjnL dfkm{t\ jf]g; k|ltzt s6f}tL ul/Psf] 5 .  
 
Toltv]/sf k|sflzt ljleGg kqklqsfn] klg n]v]s} x'g . ;g\ @))) af6 lgudnfO{ lghLs/0f ug]{ g]kfn ;/sf/ cy{ 
dGqfnosf] cflwsfl/s lg0f{osf lj?4 lg0ff{os cfGbf]ng u/L lgudnfO{ lghLs/0f hfgaf6 /f]lsPsf] sf/0fn] g} cfh 
lgudn] :j0f{dxf]T;j dgfpg ;kmn ePsf] 5 . lgud ;flRrs} cK7]/f]df k'u]sf] cj:yfdf ;+3sf] cWoIfsf] ;+of]hsTjdf lgud 
arfp ;+3if{ ;ldlt u7g u/L ;do ;dodf cfGbf]nsf ljleGgu sfo{qmdx? lbO ! nfv krf{ /Tgkfs{, afg]Zj/, gf/fo0fuf]kfn 
rf]s nufot pkTosfsf k|d'v zx/ rf]sx?df ljt/0f ug{'sf] ;fy} lgud arfpsf] nflu lgudsf ;Dk"0f{ sd{rf/Lx?sf] x:tfIf/ 
;lxt /fhfnfO{ ljGtL kq hfx]/ ul/Psf] lyof] .  
 
lgudsf] sd{rf/L k|zf;g ljlgodfjnL @)^% lgdf{0fsf] ;Gbe{df ul7t sldl6df ;+3sf] tkm{af6 cWoIf :jodsf] pkl:yltdf 
df}h"bf ;'ljwfx?sf] Joj:yf / To; cl3 ePsf lg0f{ox?nfO{ ;d]t k{"FhLs[t Pjd\ sf]ifo'Qm u/LPsf]  
lyof] . !) jif]{ ljz]if a9'jfsf] Joj:yf, lguddf sfo{/t c:yfoL sd{rf/Lx?sf] nflu pd]/sf] xb gnfUg] Joj:yf  
-xfn 5}g_, k]6«f]lnod hf]lvd vr{, 3/hUuf ;fk6L % jif{af6 & jif{ 3/dd{t ;fk6L ;fdflhs ;fk6Ldf j[l4 @ jif{ / % jif]{ 
;?jf gLltsf] sfof{Gjog lgudnfO{ sDKo"6/s[t ug{, ;a} l8kf]df nfOl6Ë 6fj/sf] Joj:yf ug{, Soflnj|]zgdf ;'wf/ ug{ l8kf] 
c6f]d]zg ug{, nlsË k|0ffnL nfu" ug{, df}h"bf e08f/0fdf j[l4 u/L % dlxgfsf] ug]{, dfu ul/Psf]df # dlxgf ug]{ u[xsfo{ 
eO{/x]sf]5, :jb]z tyf ljb]zdf tflndsf] Joj:yf, /S;f}n cdn]v+uh kfOknfO{g lgdf{0fsf] dfu -xfn df]ltxf/L–cdn]vu+h_ 
sfof{Gjogdf cfPsf], s]?Ë a§f/ lkkn§f/ kfOknfO{g lgdf{0fsf] dfu eO{ /x]sf] t/ sfof{Gjogdf cfpg ;s]sf] 5}g\ . lgud 
cfkm}n] sRrf kbfy{ / qm'8 cfon vl/b u/L l/kmfOg/L /fVg] dfu ePsf] t/ sfof{Gjogdf gcfPsf] . pkef]Qmf P]g nfu" ug{ 
;+3n] g} d'4f jgfPsf]df lg/Gt/sf] k|oTgn] pQm P]g nfu" ePsf], :jrflnt d"No k|0ffnL nfu" ePsf] t/ cem xjfO{ OGwg / 
Uof;df :jrflnt d"No k|0ffnL nfu" x'g g;ls/x]sf] cj:yf xf] . ! lbgsf] tna a/fa/sf] u|]8sf] Joj:yf, pkbfg, vfhf vr{, 
clws ;do eQfdf j[l4 /fqLsflng vfhf / vfgf vr{df yk Joj:yf g]kfn ;/sf/df nfu" eO{ lguddf sfof{Gjogdf 
gcfPsf] dx+uL eQf c:yfoL k|s[ltsf sd{rf/LnfO{ kf]zfssf] Joj:yf, sd{rf/L :jf:Yo k/LIf0fsf] Joj:yf cflb ;d]t jt{dfg 
cj:yfdf lgudsf sd{rf/Ln] pkef]u u/L/x]sf ;/;'ljwfx? g]kfn cfon lgud sd{rf/L ;+3s} lg/Gt/sf] ;lqmo kxnsbdLdf 
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 k|fKt ePsf x'g\ eGbf xfdLnfO{ uj{n] 5ftL km'n]/ cfpF5 . sd{rf/Lx?sf] e}k/L cfpg] ljljw sfo{df ;+Ung x'Fb} /fhgLlts kf6L{ 
ljz]if eGbf dfly p7L ljz'4 b]z lxtdf wfld{s / ;dflhs dgf]efagf lnO{ lgudsf] OHht / k|lti7fnfO{ lz/df /fvL 
sd{rf/Lsf] pGglt / k|ult lguds} ;d[l4;Fu uf+l;Psf] dGqnfO{ klqm cfˆgf] :yfkgfsfnb]lv xfn;Dd ;w}F ;w}F lguds} lxt / 
;jf{ËL0f ljsf;df ;+3n] hf]8 lbb} cfPsf]5 . oL ;a} sfd ;+3n] sf]lx s;};Fu gr'sL gem'sL unt dg;fo / ;f}bfjfhL gu/L 
pRr dgf]jno'Qm 9+un] u/L / u/fO{ v6L / v6fO{ k|fKt ePsf x'g \ / oL ;a} ;'ljwf sd{rf/Lx?n] pkef]u u/L/x]sf] cj:yfdf 
lagf cfu|x k"jf{u|x ;a}n] dx;'; u/]s} ljifo xf] o;y{ klg sd{rf/L ;+3 s]G› efudf /xg ;Dea ePsf] xf] . oxL g]/ cGo cGo 
6«]8 o"lgogx? / lgud sd{rf/L ;+3 aLr km/skg kfpg' k|lti7fg / cGo 6«]8 o"lgog cfGbf]ngsf] nflu pbfx/0fLo kIf xf] . 
t;y{ ;+3sf] #) jif]{ sfo{sfn Ps P]ltxfl;s uf}/jzfnL / lr/:d/0fLo eP/ /xL /xg]5 eGg ;lsG5 . o;nfO{ o;/L g} 
lg/Gt/tf lbg / ;+3sf] of] dxfg / uf}/jzfnL w/f]x/nfO{ sfod /fVg' k|To]s :jfledfgL sd{rf/Lsf] rf;f], lrGtf / 
;lqmotfsf] ljifo aGg' k5{ .  
 
cGtdf xfdLn] sd{rf/L ;+3sf] g]t[Tj ul//xbfF ;f]leot ;+3 s;/L lj36g eof] eGg] s'/fnfO{ ;w} ;lDem/Xof}, ;f]leot ;+3sf] 
lj36g ToxfFsf hgtf p7]/ ;8sdf cfP/ ;f]leot ;+3 lj36g ePsf] geO{ g]t[Tjsf] sf/0f elTsg k'u]sf]  
lyof] . o;nfO{ g]t[Tjdf /xg] ;a}n] ;hutf k"j{s a'‰b}O{ sfd ug{'kg]{ x'G5 . 7fpF ;fgf] 7"nf] x'g;S5 t/ lhDd]jf/L z}nL k|lqmof 
p:t} x'g\ t;y{ lhDd]jf/ t ;a}n] aGg}' k5{ To;df yk Tofu / lhDd]jf/L / bfloTj g]t[Tjdf /x]sf] x'G5 . ;fy} lgudsf] 
Jofkfl/s wd{nfO{ sfod /fVg, lgudsf] ;jf{ËL0f ljsf;sf] nflu b"/bzL{ eO{ of]hgfx? kl:sg / k|flKtsf] nflu lqmoflzn aGg 
agfpg / Joj:yfkgsf] :j]R5frfl/tf, unt k|j[lQ Pjd\ clgoldt lqmofsnfknfO{ /f]Sg ;Sg] sfd 6«]8 o"lgogx?sf] xf] . 6«]8 
o"lgogx? r's] eg] 6«]8 o"lgog g]tfx?nfO{ d:tL / o;sf cg'ofoLx?nfO{ ;f:tL x'g]5 . t;y{ g]t[Tj cljrlnt lgle{s / 
ldtJooL aGgc ;Sg' k5{ . ;a}nfO{ r]tgf eof . a;'w}a s'6'Dasd\ . 
 
 
n]vs g]kfn cfon lgud sd{rf/L ;+3 -cflwsfl/s 6«]8 o"lgog_ sf cWoIf Pjd\ lgud ;~rfns ;ldltsf 
cfdGqLt ;b:o g'x'G5 . 
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 lgud / k]6«f]lnod kbf{ysf] sf/f]af/ 
p4j l;njfn  

k]6«f]lnod kbf{ydf klxn]sf] t'ngfdf /fhgLlt w]/} g} sd x'g yfln;s]sf] 5 . @)@& kf}if @^ df :yfkgf ePsf] g]kfn cfon 
lgud -Pgcf];L_df ljutdf /fhlgtL ultlawL xfjL x'g] u/]klg ca eg] Aoj;flotstf tkm{ hfg yfn]sf] 5 . kl5Nnf] ;do 
g]kfn cfon lgudn] :jrflnt d'No nfu' u/] kl5 lgudsf] cj:yfdf ;'wf/ cfPsf] xf] . l;uf+k' \/ /  uNkm If]qdf x'g] t]nsf] 
b}lgs sf/f]jf/sf] cf}ift d'Nosf] cfwf/df k]6«f]n tyf l8h]ndf !%÷!% lbgdf, dl§t]n, xjfO{ OGwg / vfgf ksfpg] Pnlk 
Uof;df !÷! dlxgfsf] laqmL d'No ef/tLo cfon skf]{/]zgn] Pgcf];LnfO{ k7fpg] u5{ . ToxL d"Nosf] cfwf/df lgudn] k|fo 
b'O{, ltg tf/Lvdf d"No ;dfof]hg ug]{ /0flgtLnfO{ cfTd;fy ub]{ cfPsf] b]lvG5 . @)&! b]lv :jrflnt d"No k|0ffnL 
ckgfPsf] lgudn] cGt/f{li6«o ahf/df x'g] j[l4nfO{ tTsfn ;Daf]wg ug{ ;Sg] u/L sfg"gL / Jofjxfl/s clwsf/ cem} klg 
k|fKt ug{ ;s]sf] 5}g .;fdfGo d"No 36\bf t'?Gt 36fpg bjfa lbg] t/ j[l4 x'Fbf df}g a:g] kl/kf6L cem} klg xfjL g} /x]sf] 
b]lvG5 . h'g d'n'saf6 OGwg NofO{Psf] xf] Tof] d'n'ssf] laqmL d"NoeGbf xfdL sxfFsf] d"No sd x'g] kl/kf6L tTsfn x6fpg' kg]{ 
b]lvPsf] 5 .  
 
k]6«f]lnod kbf{ysf] sf/f]af/df lgudsf] k"0f{ :jfldTj /x]sf] 5 . k]6«f]lnod kbf{Yf{sf] cfk"tL{nfO{ lg/Gt/ ?kdf hf/L /fVg] 
lhDd]jf/L lgudsf]] Psflwsf/ leq k5{ . g]kfn / ef/t aLr ePsf] ;lGwsf] cfwf/df NofOPsf] t]nnfO{ plrt Aoj:yfkg 
u/L d'n'se/ laqmL lat/0fsf] Aoj:yf ldnfpg] lhDd]jf/L klg lgudsf] xf] . t]ndf /x]sf] lgudsf] Psflwsf/ cfkm'};+u 
/fVg'kg]{ b]lvPsf] 5 . :jb]zdf Ps yf]kf klg pTkfbg gx'g] t]n l5d]sL d'n's ef/t / t]>f] d'n'saf6 cfot ug'{kg]{ ca:yf 
xfdL;+u 5 . ;fdfGo ca:yf / ;fdfGo tl/sfn] t]n cfot ug{ ;Sg] ca:yf xfdL;+u 5}g . g]kfndf rflxg] k]6«f]lnod 
kbf{ydWo] k]6«f]n, l8h]n, kmlg{z cfon, xjfO{ OGwg, PnlkhL nufotfsf ;Dk"0f{ OGwgsf] cfot ef/tsf Ps b'O{ sDkgLaf6 
dfq x'g ;Sg] ca:yf 5 . To;}df ef/lto cfon skf]{/]zg klg k5{ . k]6«f]lnod kbfy{ hgtfsf] laifo, pkef]Qmfsf] rfxfgfsf] 
laifo / /fHon] klg a]nf a]nfdf af]Ng] laifo ag]sf] 5 .  t]nsf] u'0f:t/df ;/sf/ / cfon lgudn] h'g lsl;dsf] ;+/rgfsf] 
lasf; u/]sf] 5 jf ub]{ cfPsf] 5 . Tof] ;+/rgf cem kl/kSs agfpg' kg]{ b]lvPsf] 5 . t]nsf] u'0f:t/ lgwf{/0f ug]{ k|s[of, 
hfRg] k|s[of hf] sf]xLn] ;fdfGo ca:ydf agfpg] lgod xf]Og . cGt/f{li6«o :t/df dfGotf k|fKt k|0ffnLnfO{ ef/tn] klg x'ax" 
nfu' u/]sf] 5 . Pgcf];Ln] klg cGt/f{li6o :t/s} k|0ffnL nfu' u/] /fd|f] x'g] lyof] . clxn] lgudn] h'g lsl;dsf] dfGotf / 
kl/kf6L lasf; u/]sf] 5 To;nfO{ cGt/f{li6«o :t/sf] agfpg ;s]df cfd gful/sn] x]g]{ b[li6df cem kl/jt{g cfpg] lyof] .  
 
clxn]sf] kl/kf6Ln] lgud sd{r/L, Aoj:yfkg, aflx/ a:g] laqm]tfnfO{ ljjflbt agfPsf] 5 . /fd|f] sfd ug]{ sd{rf/L, /fd|f] 
;]jf lbg] Aoj;foL / cGonfO{ x]g]{ cfFvfdf kl/a{tg cfpg ;s]sf] 5}g . of] unt ;f]r / ckf/bzL{ sfo{sf] pkh xf] . o:tf] 
cj:yfdf lgudsf] :jfldTjdf Uof; KnfG6 gx'Fbf Aoj;foLn] s[lqd cefj ;[hgf ug]{ u/]sf] pbfx/0f xfdL ;+u gePsf] xf]Og . 
g]kfn–ef/t ;Ldf lajfbsf] s'/f cfpg] lalQs} ahf/df Ps}rf]6L UofF; cefa eof] . t/ ;+rf/ dfWodn] pQm ;dfrf/nfO{ 
dxTj glbPkl5 qmdzM qm[lqd cefj x6\of] . of] t k|;+u dfq} xf] . o:tf w]/} pbfx/0f 5g . ;fgf–ltgf 36\gfn] klg ahf/df 
cefj x'g] u/]sf] 5 . o:tf] ;d:of af/Daf/ cfO/xG5 . of] cfpg'df lgudsf] cfkm\g} :jfldTjsf] UofF; KnfG6 geP/ xf] . 
o:tf] cj:yfdf g]kfn cfon lgudn] emfkf / hgsk'/df Uof; l/lkmlnª KnfG6 agfpg] laifonfO{ k'gM phfu/ u/]sf] 5 . 
lgud clxn] To:s} tof/Ldf /x]sf] 5 . of] ;sf/fTds laifo xf] . cfk"lt{df ;xhtf Nofpg / d"No lgoGq0f ug{ lgudn] emfkf 
/ hgsk'/df #÷# xhf/ 6g Ifdtfsf KnfG6 agfpg] k|lqmof cl3 a9fO;s]s]f 5 . UofF; KnfG6sf] ;DefJotf cWoog ug{ 
lgudn] 6]G8/ ;d]t ug'{nfO{ cfd gful/sn] ;sf/fTds ?kdf lnPsf 5g .  
 
To;f] t lgudn] )&@ ;fnd} Uof; e08f/0f agfpg] of]hgf agfPklg To;sf] k|lqmof cl3 a9g ;s]sf] lyPg . UofF; 9'jfgLaf6 
jflif{s ;f9] $ ca{ eGbf a9L /sd aflxl/g] u/]sf]df lgudsf] Uof; KnfG6n] s]xL xb;dd /fxt lbg ;S5 . clxn] lghL 
If]qsf] d'n'se/ %& Uof; KnfG6 /x]sf] 5 . tL KnfG6n] dfl;s $@ xhf/ 6g Uof; cfoft ug]{ u/]sf] tYof+s /x]sf]  5 . 
PnkL UofF; cfO{cf];Lsf] sgf{n, xlNbof, a/f}gL, dy'/f, kf/flbk l/kmfOg]/Laf6 cfoft ug]{ ul/Ps]f 5 . k|To]s aif{ &÷!) 
k|ltzt UofF; vkt a9g] u/]sf] klg TfYofs+n] b]vfpg] u/]s]f 5 .  
lgudn] k]6«f]n, l8h]n, dl§t]n / xjfO{ OGwg e08f/0f u/]klg Uof;sf] e08f/0f ug{ ;s]sf] 5}g . clxnsf] cj:yfdf lgudn] 
Uof;sf] k|f]8S6 8]lne/L c8{/ -kL8Lcf]_ sf] lr7L lbPkl5 Uof; pBf]uLn] cfoft u/L l/lkmlnª u/L a]Rb} cfPsf 5g\ . 
jt{dfg cj:yfdf UofF; pBf]uL afx]s ;/sf/;Fu Uof; e08f/0f 5}g . h:sf] sf/0f qm[lqd cefj l;h{gf x'g] u/]sf] 5 .  
 
To;f] t /fli6«o of]hgf cfof]usf k"j{pkfWoIf dLgaxfb'/ >]i7sf] ;+of]hsTjdf k"j{;lrj ljdnk|;fb jfUn] / rf6{8{ PsfpG6]G6 
s[i0fk|;fb cfrfo{ ;b:o /x]s]f ;ldltn] a'emfPsf] k|ltj]bgdf lghL If]qn] k]6«f]lnod kbfy{sf] sf/f]af/ ug{ ;Sg] ;'emfj k]z 
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 u/]sf] 5 . k]6«f]lnod kbfy{sf] cfk"lt{ Joj:yfkg r':t / k|lt:kwL{ agfpg lghL If]qnfO{ k|j]z u/fpg'kg]{ ;'emfj pQm sfo{bnn] 
lbP ;u} OGwg sf/f]af/ lghL If]qn] klg ug{ ;Sg] b]lvPsf] 5 . t/ o:sf] lgofds lgsfo eg] lgudn] g} ug'{kg]{ vfFrf] klg of] 
;u} p7]sf] 5 . sfo{bnsf] OGwg vl/b, laqmL tyf lgodgsf] bL3{sfnLg /0fgLlt tof/ ug]{ ;DaGwL ;'emfj ;lxtsf] k|ltj]bg 
pBf]u jfl0fHo tyf cfk"lt{ dGqfnon] s]xL ;docl3 a'lem;s]sf] 5 .  
 
@)^! ;fndf k]6«f]lnod kbfy{sf] cfoft, laqmL, 9'jfgLdf lghL If]q Nofpg] u/L P]gsf] d:of}bf tof/ u/]/ ;+;bLo ;ldltdf nu] 
klg ;f+;b aLr dt ljefhg ePkl5 pQm sfo{ cGof]ndf k/]sf] lyof] . Pgcf];Ln] cfOcf];L af6 OGwg Nofpg] u/]sf] 5 . 
ef/taf6 cfofltt OGwg clxn] ;Dd Pgcf];L afx]s csf]{ sDkgLaf6 Nofpg ;lsPsf] 5}g . Pgcf];Lsf] dfq} Psflwsf/ /x]sf] 
x'Fbf cGo sDkgLaf6 klg k]6«f]lnod ;u}+ vfgf ksfpg] Uof; klg Nofpg'kg]{ b]lvPsf] 5 .  
 
sfo{bnn] lgudnfO{ k]6«f]n kDk ;~rfng ug{, vfgf ksfpg] UofF;sf] e08f/0f tyf laqmL ljt/0f ug{, cfOcf];Ln] k|of]u 
ul//x]sf sdl;{on PsfplG6ª ;6j]o/ k|of]u ug{, lgudsf] n]vf k|0ffnL Jofj;flos / bIf agfpg tyf l8kf]nfO{ :jrflnt 
k|0ffnLdf n}hfg ;'emfj lbg'n] klg lgudn] Uof; KnfG6 :yfkgf u'g{ pko'Qm x'g] b]lvPsf] 5 .  
 
lgudn] UofF; KnfG6 :yfkgf ug]{ tkm{ rf;f] lbO/x]sf] cj:yfdf vfgL tyf e"ue{ ljefun] sf7df8f}Fdf k|fs[lts UofF; cGj]if0f 
ug{] tof/L u/]sf]  5 . ljefun] 6]s' bf]efgdf k|fs[lts Uof;F cGj]if0f ug{] tof/L u/]sf] xf] . ljefusf] clen]v cg';f/ ;g\ 
!(&* df g} sf7df8f}F pkTosfd}  ldy]g UofF; /x]s]f kQf nfu]sf] lyof] . Toltv]/ hfkfg OG6/g]zgn skf]{/]zg -hfOsf_ sf] 
;xof]udf ljefun] u/]sf] cWoogn] ldy]g UofF;  kQf nufPsf] lyof] .  
 
ljefusf] clen]v cg';f/ hfkfgL ljz]if1 6f]nLn] afns'df/L, z+vd"n;lxt eQmk'/sf] afnsf]6,sf7df8f}+sf] sf]6]Zj/, tLgs'g], 
6]s' xl:k6n, s'nf]Zj/ lji0f'dtL lsgf/, e[s'6Ld08k nufot pkTosfsf ljleGg !$ :yfgdf ;txd'lgsf] ef}uf]lns cj:yfsf] 
cWoog u/]sf] lyof] . ;f] cWoog k|ltj]bgdf ldy]g Uof; pTkfbg ug{ ;lsg] eGb} pTvGgsf] l;kmfl/; ;d]t ePsf] lyof] .  
 
oL g} s'/fx?nfO{ x]bf{ k]6«f]lnod kbf{ysf] sf/f]af/df Psflwsf/ /x]sf] lgudn] cfk"lt{ Aoj:yfnfO{ x/ xfntdf r':t /fVg 
;Sg'k5{ . d'n'se/ laqmL lat/0fsf] r':t Aoj:yf ldnfpg' kb{5 . clxn] lgudsf] d'Vo r'gf}tL eg]s}  hg;+Vof a[l4 / 
k]6«f]lnod kbf{Yfsf] vktsf] ;fdGh:o sfod /fVg' xf] . h'g tl/sfsf] /fHosf] ;+/rgf 5 ToxL cg';f/sf] jftfj/0f ;[hgf ug]{ 
tkm{ lgudn] sfd ug'{kg]{ b]lvPsf] 5 . lgudsf] Oltxf;df o:sf] ca:yf , t]nsf] d"No / of] leqsf la;+utLx?sf] 5fglag ug{ 
w]/} k|sf/sf ;ldtLx? u7g eP . To:tf k|ltj]bgn] cf}NofPsf s'/fx? s]xL sfof{Gjog eP eg] s]xL sfof{GJog  x'g ;s]gg . 
o:tf] x'g'\df k|zf;lgs ;+/rgfdf Ps ?ktf gx'g', g]t[Tj Ifdtfsf] cefj, lgud dftxftdf /x]sf l8n/ / 6«fG:kf]6/nfO{ 
;xLdfu{df Nofpg g;Sg' nufotsf 5g . o:tf ;+oGqnfO{ ;xL dfu{df Nofpg] tkm{ sfd ug'{kg]{ b]lvPsf] 5 .  
 
n]vs kqsf/ x'g'x'G5 . 
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 pkef]Qmf clwsf/ / ahf/ Joj:yfkg 
s[i0fk|;fb e08f/L ædf;]{nLÆ 

pkef]Qmf eGgfn] a:t' / ;]jfsf] pkef]u ug]{ hf] sf]xL ;a} JolQm pkef]Qmf x'g . o; cy{df 9fqm]b]lv /fi6«klt;Dd ;a} 
pkef]Qmf x'g . j:t' / ;]jfsf ljt/s ;a} k|bfos x'g . JolQm b'O{ k|sf/sf x'G5g\ – k|fs[lts JolQm / sfg'gL JolQm . 
k|fs[lts JolQmn]  sfg"gn] gug'{ eg]sf] afx]s ;a} sfd ug{ ;Sb5g\ . sfg"gL JolQmn] sfg"gn] of] of] ug'{ egL tf]s]sf] sfd 
dfq ug{ ;Sb5g\ .pkef]Qmf clwsf/sf] k[i7e"ldnfO{ s]nfpbfF pkef]Qmf xf]l;of/ xf}+ egL ;g !*!& df cd]l/sg 
k|wfgGofowLz John Marshall n] Pp6f d'2fdf lg0f{o lbP . kl5 ljqm]tf xf]l;of/ xf}+ egL ;g\ !(#@ df a]nfotsf] 
House of Lords sf] lg0f{o kl5 pkef]Qmf / ljq]mtf b'j} xf]l;of/ x'g' kg]{ l;4fGt k|ltkfbg eof] . !% dfr{ !(^@ df 
cd]l/sg /fi6«klt hf]gckm s}g8Lsf] si6d/ ljn ckm /fO6\; cd]l/sg l;g]6df kfl/t ePkl5 ljZjdf pkef]Qmf 
clwsf/n] dfGotf kfPklg ljsl;t d'n'sx?n] dfq pkef]Qmf clwsf/sf] ;Ddfg u/]sf / cljsl;t / ljsf;f]Gd'v 
d'n'sx?n] g:jLsfbf{ ( clk|{n !(*% df ;+o'Qm /fi6«;+3n] cg'aGw g} kfl/t u/L ;b:o /fi6«nfO{ bafa lbof] . tTkZrft 
;+o'Qm /fi6«;+3sf ;a} ;b:o /fi6«x?n] pkef]Qmfsf lxtdf P]g lgod agfP/ nfu" u/] . o;} qmddf g]kfndf klg @)%$ 
;fndf pkef]Qmf ;+/If0f P]g hf/L eO{ nfu" eof] . xfn pQm pkef]Qmf ;+/If0f P]g df}lns sfg"gsf] ?kdf ;+zf]wg / 
kl/dfh{g eO{ nfu" ePsf] cj:yf 5 . ljZjdf !% dfr{sf lbgdf cGt/f{li6«o pkef]Qmf clwsf/ lbj; dgfpg] k|yf 5 . 
g]kfndf klg /fli6«o gf/f ;lxt lbj; dgfpg] ul/Psf] 5 . 

pkef]Qmfjfbsf rf/ ;j{dfGo l;4fGtx? 5g\ . klxnf], k|To]s pkef]Qmf cfkm} ;r]t x'g'kb{5 . bf]>f], pkef]QmfnfO{ ;r]t / 
hfu¿s ug]{ bfloTj ;/sf/ tyf j:t' jf ;]jf pTkfbg, cfoft, ;+ro jf ljqmL ljt/0f ug]{ k|bfosx¿sf] xf] . t]>f], j:t' 
/ ;]jf pTkfbs, k|bfos jf ljqm]tfx¿ pkf]ef]Qmfk|lt lhDd]jf/ x'g' kb{5 . pkef]Qmf geO{ ahf/ ;~rfng gx'g] x'Fbf 
pkef]Qmf ahf/sf ;fj{ef}d x'g . rf}yf], ahf/n] pkef]QmfnfO{ ;Ddfg ug'{ kb{5 . oLg} l;4fGtsf cfwf/df g]kfnn] 
pkef]Qmf ;+/If0f P]g, @)&% df pkef]Qmfsf clwsf/x?sf] Joj:yf o; k|sf/ u/]sf] 5 . klxnf], j:t' jf ;]jfdf ;xh 
kx'Frsf] clwsf/ . bf]>f], :jR5 k|lt:kwf{Tds d"Nodf u'0f:t/Lo j:t' jf ;]jfsf] 5gf}6 ug{ kfpg] clwsf/ . t]>f], j:t' 
jf ;]jsf] d"No, kl/df0f, z'4tf, u'0f:t/ cflb af/] ;"lrt x'g] clwsf/ . rf}yf], b'O{ jf b'O{eGbf a9L kbfy{sf] ;ld>0faf6 
ag]sf] jf pTkflbt j:t'df /x]sf To:tf kbfy{sf] dfqf, tTj jf k|ltztsf] ;DaGwdf pTkfbs, k}7f/Lstf{ jf ljqm]tfaf6 
hfgsf/L kfpg] clwsf/ . kfFrf}, dfgj hLp, Hofg, :jf:Yo tyf ;DklQdf xflg k'¥ofpg] j:t' tyf ;]jfsf] ljqmL 
ljt/0faf6 ;'/lIft x'g kfpg] clwsf/ . 5}+7f}, cg'lrt Jofkfl/s tyf Joj;fohGo lqmofsnfk lj?4 plrt sfg"gL 
sf/jfxL u/fpg kfpg] clwsf/ . ;ftf}+, j:t' jf ;]jsf] k|of]uaf6 ePsf] xflg, gf]S;fgL lj?4 Ifltk"lt{ kfpg] clwsf/ . 
cf7f}+, pkef]Qmfsf] xs, lxtsf] ;+/If0fsf ;DaGwdf clwsf/ k|fKt clwsf/L jf lgsfoaf6 pkrf/ kfpg] jf ;'g'jfO{ x'g] 
clwsf/ / gjf}+, pkef]Qmf lzIff kfpg] clwsf/ . 

xfd|f] ahf/ :jR5 5}g . xf6 ahf/sf] plrt k|aGw 5}g . d"n ;8sdf xf6 ahf/ nfUbf ladf/L af]s]sf] PDa'n]G; / cfuf] 
lgefpg lxF8]sf] bdsn ;d]tnfO{ afwf k'lu/x]sf] cj:yf 5 . cj}wflgs ?kdf k}7f/L ul/Psf u'0f:t/xLg vfB j:t'sf] 
ljqmL ljt/0f eO{/x]sf] 5 . a|f08]8 sDkgLsf] gSsn ug]{ sfd ahf/n] u/]sf] 5 . b'w, t]n, ld7fO{ cflbdf cvfB j:t' 
/ /ªsf]  ld;fj6 x'g] u/]sf] 5 . c:j:y df5f df;' / ltgsf] kl/sf/ a]Rg ul/G5 . u'0f:t/xLg k]o kbfy{sf] laqmL 
lat/0f eO{/x]sf] 5 . Dofb ;lsPsf] cf}ifwL laqmL lat/0f ug]{ / 8fS6/sf] k|];lsK;g lagf cf}ifwL laqmL ug]{ sfo{ 
eO/x]sf] 5 . ;]n/f]6L, ksf}8f, k'/L, dfnk'jf, t/sf/L cflb k6s÷k6s ksfO ;s]sf] t]ndf ksfpg] sfd x'G5 . lrof, 
vfhf / vfgf vfPsf efF8fx¿ ;kmf gu/L vfgf lbg] ul/G5 . af;L tyf /xnkxn bfn, eft, t/sf/L ld;fO{ tfhf vfgf 
egL v'jfpg] ul/G5 . xf]6n, rd]gfu[x / ld7fO{ nufotsf k;nx¿ kmf]x/ 7fpFdf vf]nL c:j:ys/ vfgf v'jfpg] rng 5 
. cJojl:yt k;naf6 df5f÷df;' laqmL ljt/0f x'g] u/]sf] 5 . ljleGg kz'kG5Lsf] df;' ld;fO{ laqmL ljt/0f ul/G5 . 
t/sf/L / kmnkm"ndf cTolws ljifflbsf] k|of]un] pkef]Qmfsf] hLp Hofg, :jf:Yo / ;DklQdf xfgL k'lu/x]sf] 5 . 
;du|df eGg' kbf{ xfd|f] ahf/ btf{, u'0f:t/, n]jn, cfk"lt{, gfktf}n, s/, d"No, lj1fkg / lgodgaf6 ;d:ofu|:t x'Fb f 
cfdpkef]Qmf cfly{s df/df kg'{sf] ;fy;fy} d'6', d[uf}nf, SofG;/, snf]hf]sf /f]ux? nufot ljleGg /f]uaf6  
cfqmfGt 5g\ . 

g]kfnsf] ;+ljwfg, @)&@ sf] wf/f $$n] k|bfg u/]sf] pkef]Qmfsf] df}lns xssf] sfof{Gjogsf] nflu hf/L ePsf] df}lns sfg'g 
pkef]Qmf lxt ;+/If0f P]g, @)&%sf] k|:tfjgfdf æu'0:t/Lo j:t' tyf ;]jf k|fKt ug]{ pkef]Qmfsf] ;+a}wflgs clwsf/sf] ;+/If0f 
tyf ;Da4{g ug{, pkef]QmfnfO{ k|fKt xssf] k|rngsf nflu Goflos pkrf/ k|bfg ug{ / pkef]QmfnfO{ x'g;Sg] xfgL, gf]S;fgL 
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 jfkt Ifltk"lt{ pknAw u/fpg pkef]Qmf ;+/If0f ;DaGwL sfg'gL Joj:yfnfO{ ;+zf]wg / Plss/0f ug{Æ eGg]  pNn]v 5 . 
P]gdf rf/ txsf ahf/ cg'udgsf] Joj:yf ul/Psf] 5 . h; cg';f/ s]Gb|Lo ahf/ cg'udg ;ldlt, k|b]z ahf/ cg'udg 
;ldlt, :yfgLo ahf/ cg'udg ;ldlt / ahf/ cg'udg 6f]nL /x]sf 5g\ . s]Gb|Lo ahf/ cg'udg ;ldltsf] e'ldsf jfl0fHo, 
cfk"lt{ tyf pkef]Qmf lxt ;+/If0f ljefun] lgjf{x ul//x]sf] 5 . k|b]z g+= ! sf] ;Gbe{df k|b]z ;/sf/n] k|b]z ahf/ cg'udg 
lgodfjnL, @)&^ :jLs[t u/L k|b]z /fhkqdf k|sflzt u/]sf] cj:yf 5 . pkef]Qmfsf] clwsf/ ;+/If0fsf nflu j:t' jf 
;]jfsf] cfk"lt{ Joj:yf d"No, u'0f:t/, z'4tf ;DaGwL ljifodf ahf/sf] :ynut ;'kl/j]If0f tyf cg'udg ug{sf] nflu ;DalGwt 
ufFpkflnsf÷gu/kflnsfn] :yfgLo ahf/ cg'ug ;ldlt u7g ug]{ k|fjwfg cg';f/ :yfgLo txdf ahf/ cg'udg ;ldltx? u7g 
ePsf 5g\ . o;}u/L cg'lrt Jofkf/Ls lqmofsnfk eP jf gePsf], d"No;'rL /fv]sf] of g/fv]sf], j:t' jf ;]jfsf] u'0f:t/, 
kl/df0f jf d"Nosf] ;DaGwdf lgoldt ahf/ cg'udg tyf lgl/If0f ug{ ahf/ cg'udg 6f]nL u7g ug]{] Joj:yf P]gn] u/]sf] 5 
. ahf/ cg'udg 6f]nL u7g ug]{ ;DaGwdf pkef]Qmf ;+/If0f lgodfjnL hf/L gePsf] sf/0fn] cndndf k/]sf] cj:yf 5 . 
;+3 ;/sf/sf] k|ltlglwsf] ?kdf /x]sf k|d'v lhNnf clwsf/Lsf] clwgdf /xg] u/L ahf/ cg'udg 6f]nL u7g x'g ;s]df ahf/ 
cg'udg ;DaGwL Joj:yf yk alnof] x'g] b]lvG5 .  
k|b]z g+= ! sf] ;/sf/åf/f :jLs[t k|b]z ahf/ cg'udg lgodfjnL, @)&^ sf] k[i7e"lddf æpkef]Qmf ;+/If0f P]g, @)&% sf] 
bkmf @& adf]lhd pkef]Qmfsf] xs, lxt ;+/If0fsf nflu u7g x'g] k|b]z ahf/ cg'udg ;ldltsf] sfd sf/afxLnfO{ Jojl:yt / 
k|efjsf/L agfO{ pkef]Qmfsf] xs, lxt ;+/If0fsf nflu u'0:t/Lo j:t' tyf ;]jf k|fKt ug]{ ;+a}wflgs clwsf/sf] ;+/If0f tyf 
;Da4[{g ug{ j:t' tyf ;]jfsf] cfk"lt{, ljt/0f, d"No lgoGq0f, u'0f:t/, z'4tf ;DaGwL ljifodf ;'kl/j]If0f tyf cg'udg u/L 
pkef]QmfnfO{ x'g ;Sg] xfgL gf]S;fgL jfkt Ifltk"lt{ pknAw u/fpg g]kfnsf] ;+lawfgsf] cg';"lr–&sf] qmd;+Vof @ nfO{ 
dWogh/ u/L pkef]Qmf ;+/If0f P]g, @)&% sf] bkmf ^#-@_n] lbPsf] clwsf/ k|of]u u/L k|b]z ;/sf/n] lgodx? agfPsf] 5Æ 
eGg] pNn]v 5 . 
;+j}wflgs Joj:yf tyf sfg'gL / ;+:yfut ;+/rgf x'Fbfx'Fb} klg ahf/ cg'udg ;fy{s / k|efjsf/L x'g g;Sbf cfh cfdpkef]Qmf 
j:t' / ;]jfsf k|bfosaf6 kLl8t 5g\ . ;+3 ;/sf/sf] k|ltlglwsf] ?kdf /x]sf] jfl0fHo, cfk'lt{ tyf pkef]Qmf xLt ;+/If0f 
ljefun] s]Gb|Lo ahf/ cg'udg ;ldltsf] e'ldsfdf /x]/ d'n's e/sf &%# ufpF÷gu/kflnsfsf b'/b/fhsf ufpF÷j:tL;Dd  
ahf/ cg'udg ug{ ;Dej gx'g] dxz'; u/L :yfgLo ;/sf/ ;+rfngsf ;DaGwdf Joj:yf ug{ ag]sf] P]g, @)&$sf] bkmf !! df 
ufpF÷gu/kflnsfsf] sfd st{Jo / clwsf/ cGt/ut pkef]Qmf xLt ;+/If0fsf nflu s]xL sfg'gL clwsf/x? k|bfg ug]{ sfd 
ePsf] 5 . o;}u/L P]gsf] bkmf !@ df j8f ;ldltsf] sfd st{Jo / clwsf/ If]qleq vfBfGg, df5f,df;', t/sf/L, kmnkm'n, 
k]o kbfy{ tyf pkef]Uo ;fdu|Lsf] u'0:t/ / d"No;'lr cg'udg ug]{, j8fleqsf pBf]u wGbf / Joj;fosf] k|j4{g u/L nut /fVg] 
tyf xf6 ahf/sf] Joj:yfkg ug]{ clwsf/ ls6fg  
ul/Psf] 5 .  
ufpF÷gu/kflnsfaf6 ul/g] ahf/ cg'udg lgb]{lzsf, @)&$ df æpkef]Qmfsf] :jf:Yo, ;'ljwf / cfly{s xLt sfod /fVg, 
pkef]Uo j:t' jf ;]jfsf] u'0:t/, kl/df0f, Pj+ d"Nosf] clgoldttfaf6 pkef]QmfnfO{ ;+/If0f k|bfg ug{, j:t' jf ;]jfsf] 
pTkfbg :yn jf eG;f/ ljGb', 9'jfgL dfu{, e08f/0f tyf ;+ro:yn, yf]s tyf v'b|f ljqmL:yn / pkef]u:yn nufotsf 
7fpFx?df j:t' jf ;]jf k|bfos jf ljqm]tfsf] Joj;flos sf/f]af/sf] btf{, gljs/0f, cfk'lt{, d"No, u'0:t/, gfktf}n, lj1fkg 
nufotsf Jofkfl/s lqmofsnfksf] lgodg ug{ tTsfn :yflgo ufpF÷gu/kflnsfaf6 lgoldt ?kdf k|efjsf/L ahf/ cg'udg 
ug{ cfj:os ePsf]n]Æ eGg] pNn]v 5 . o;/L x]bf{ :yfgLo txnfO{ ;+ljwfgåf/f k|bQ pkef]Qmfsf] df}lns xssf] ;+/If0f ug]{ 
k"0f{ lhDd]jf/L;lxt clwsf/ k|Tofof]hg u/]sf]] b]lvG5 . 
cfh rf/}lt/ k};f af]Nbf Gofo w/fkdf k/]sf] 5 . ;+3, k|b]z / :yfgLo tLg} txsf ;/sf/x?nfO{ ahf/ cg'udgsf nflu 
sfg"gL clwsf/;lxt ;fwg, >f]t / hgzlQmsf] kof{Kt Joj:yf x'Fbfx'Fb}+ klg cfdpkef]Qmf j:t' / ;]jfsf k|bfosaf6 kLl8t 5g \ 
. kb, k};f / k|lti7fsf] k|ltikwf{n] xfd|f] ;dfhdf wd{, ;+s[tL, ;+:sf/, k/Dk/f, dfgdof{bf, g}ltstf / cg'zf;gdf ¥xf; 
cfPsf] 5 . ;dfhdf c/fhstf df}nfpg'sf] d'n sf/0f k};f xf] eGg] cfd a'emfO{ 5 . ahf/ ;+j]bgzLn x'G5 . t/, obfsbf 
ahf/ cg'udgsf qmddf Joj;foLaf6 b]]vfOPsf] c/fhs lqmofsnfksf] eT;gf{ ug}{ kb{5 . ;/sf/L cg'udgdf k|ltlglwTj 
ul//x]sf pkef]Qmf clwsf/sdL{n] larf}lnofsf] e"ldsf lgjf{x ubf{ ;/sf/L 6f]nL;d]t abgfd e}/x]sf] cf/f]k klg ;+u;+u} 5 . 
o; ljifodf ;d]t 5fglag / cg';Gwfg cfjZos 5 . ahf/ cg'udgsf] sfo{nfO{ ædfgdb{gæ eof] eGg] Joj;flos g]t[Tj 
pkef]Qmf ;+/If0f P]g ,@)&% sf] lj?4df ePs} sf/0f pkef]Qmf ;+/If0f lgodfjnL P]g hf/L ePsf] Ps jif{ eGbf a9L x'Fbf 
klg cfpg ;s]sf] 5}g . cfhsf] ;Gbe{df ahf/ cg'udg x'g glbg ljleGg tTjsf] 3';k}7 klg 
x'g;S5 . t;y{, ;DdfggLo k|wfgdGqLHo"af6 @)&^ sf] k|x/L lbj;sf lbg ePsf] lgb]{zgsf] k'0f{ kfngfsf] nflu ljlwsf] 
sfof{Gjog / b08xLgtfsf] cGTo h?/L 5 . ca kb, k};f / k|lti7fsf] cf8df u}/ sfg'gL sfd ug]{x?nfO{ sfg'gsf] bfo/fdf 
Nofpg k|x/L nufot ck/fw cg';Gwfg / sfg'gL sf/jfxL ug]{ clwsf/ k|fKt lhDd]jf/ lgsfo kl5  kg'{ x'Gg . xfd|f] ahf/df 
cg'lrt, Psflwsf/k"0f{ / sfg"gn] lgif]w u/]sf Jofkfl/s lqmofsnfkx?nfO{ lgit]h kfg'{ cfhsf] vfFrf] xf] . ljlwsf] 
zf;gdfkm{t b08xLgtfsf] cGTo g} ;d:ofsf] ;dfwfg xf] .  
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 g]kfn cfon lgudn] oL / o:tf ljifodf ;+j]bgzLn Pj+ uDeL/ eP/ k]6«f]lnod kbfy{sf] sf/f]jf/ dfkm{t cfk"lt{ Joj:yfdf 
k'/\ofPsf] of]ubfgnfO{ d'Qm s07n] k|z+;f ug}{ kb{5 . cgsf}+ ;d:of / r'gf}tL;+u h'4} lgudn] cfgf] Ifdtfsf] ljsf; ub}{ cfP 
klg k]6«f]lnod kbfy{sf] e08f/0f Ifdtfdf j[l4 ug{ cfjZos b]lvG5 . u'0f:t/Lo k]6«f]lnod kbfy{sf] ;xh ljt/0fg} lgudsf 
r'gf}tL x'g\ . o:tf ljifodf ljz]if rgfvf] eO{ ljlw / ljwfgsf] kl/wLdf /x]/ lgud cfd pkef]Qmfk|lt yk lhDd]jf/ x'g 
;sf];\ . cfhsf lbgdf oxL z'esfdgf .  
 

marselibhandri@yahoo.com 

n]vs ahf/ cg'udg ;ldlt, k|b]z g+=! sf lj1 ;b:o x'g'x'G5 . 
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 g]kfn cfon lgud %) aif{sf] hLjgL 
 

 l;=P= gffu]Gb| ;fx 
g]kfn cfon lgudsf] %) jif]{ hLjgdf ljQLo cj:yfdf lgs} cf/f]x cj/f]xkf/ ug{ jfWo lyof] . o;nfO{ ;+:yfut ?kdf 
cuf8L j9fpg ;/sf/L / ;/sf/L :jfldTjsf ;+:yfx?sf] PsLs[t k"+hLn] hf]xf] ul/of] . lghL If]qn] ;+rfng ub}{ cfPsf] 
k]6«f]lnod kbfy{sf] sf/f]jf/nfO{ ;/sf/L If]qdf Nofpg' cfjZos lyof] . k]6«f]lnod kbfy{sf] ;+j]bgzLn ljifodf lghL If]qdf 
dfq e/ ug{ g;lsg] ;Gbe{nfO{ Woffgdf /fvL ;/sf/L :jfldTjdf k]6«f]lnod kbfy{sf] sf/f]jf/ ug]{ ;+:yf :yfkgf u/L To;df 
sf/f]jf/ ug{ lghL If]qnfO{ ;d]t ;xedfuL u/fpg] u/L lgDgfg';f/ ;+:yfx?sf] z]o/ ;zdltdf lgDgfg';f/ k"+hL ;+/rgf ;lxt 
g]kfn cfon lgudsf] :yfkgf ul/of] .  

g]kfn cfon lgud lnld6]8 

z]o/ kF"hLs/0fsf] ljj/0f 

  cf j @)@(.#) cf j @)&%.&^ nufgL a[l4 
k|ltzt 

l;=g= z]o/ wlgsf] gfd z]o/ 
;Vof 

z]o/ /sd z]o/ ;Vof z]o/ /sd af]gz z]o/ ;d]t 

1 g]zgn 6«]l8Ë lnld6]8 5,000  500,000  282,152  28,215,200  5,543.04  

2 /fli6«o aLdf sDkgL lnld6]8 3,000  300,000  169,291  16,929,100  5,543.03  

3 g]kfn a}+s lnld6]8 1,500  150,000  84,646  8,464,600  5,543.07  

4 /fli6«o jfl0fHo a}+s lnld6]8 1,000  100,000  56,430  5,643,000  5,543.00  

5 pBf]u, jfl0fHo tyf cfk"lt{ dGqfno / 
dxfn]vfkfnsf] sfof{no 

20,000  2,000,000  22,352,976  2,235,297,600  111,664.88  

6 jfl0fHo ljefu / dxfn]vfkfnsf] sfof{no 20,000  2,000,000  80,754,091  8,075,409,100  403,670.46  

7 cy{ dGqfno dxfn]vfkfnsf] sfof{no 20,000  2,000,000  6,300,414  630,041,400  31,402.07  

    70,500  7,050,000  110,000,000  11,000,000,000  155,928.37  

 
lgudsf] sfd eg]sf] k]6«f]lnod kbfy{sf] ;xh cfk"lt{ u/L pkef]Qmf ;dIf u'0f:t/Lo k]6«f]lnod kbfy{ ljqmL ljt/0f ug'{ xf] . 
h; cg';f/ cf=j= @)^%.)^^ b]lv lgudn] vl/b u/]sf] k]6«f]lnod kbfy{sf] kl/df0f o; k|sf/ 5 .  
Pn=lk=hL=d]l6«s 6gdf 

cGo k]=kbfy{ ls=ln=df 
qm=
;+= 

cfly{s 
aif{ 

k]6«f]n l8hn dl§t]n P=l6=Pkm Pn= 
l8= 
cf] 

kmlg{; 
cfon 

Pn= 
lk= hL= 

hDdf 
kl/df0f 

hDdf /sd /sd 

1 2065.66 128,675  492,513  77,848  73,422  380  2,188  117,520  892,546  39,809,321,575.92 39 ca{ 80 

s/f]* 

2 2066.67 163,042  607,292  52,528  83,378  240  2,612  141,258  1,050,350  50,269,339,468.11 50 ca{ 26 

s/f]* 

3 2067.68 188,744  656,382  43,544  100,400  228  1,434  159,005  1,149,737  69,102,231,642.43 69 ca{ 10 

s/f]* 

4 2068.69 201,447  648,774  41,461  108,992  -    440  181,593  1,182,707  88,016,815,116.50 88 ca{ 1 s/f]* 

5 2069.7 223,973  724,445  24,047  115,830  260  2,456  207,594  1,298,605  102,346,103,868.00 1 va{ 02 ca{ 

34 s/f]* 

6 2070.71 252,927  807,888  18,393  126,354  -    -    233,162  1,438,724  126,642,741,242.28 1 va{ 26 ca{ 

64 s/f]* 

7 2071.72 287,961  922,769  19,553  142,274  -    -    259,902  1,632,459  103,598,625,020.71 1 va{ 3 ca{ 59 

s/f]* 

8 2072.73 238,755  789,922  14,203  78,680      217,579  1,339,139  58,943,535,281.20 58 ca{ 94 

s/f]* 

9 2073.74 409,028  1,323,881  20,183  165,676      314,438  2,233,206  108,989,928,191.38 1 va{ 8 ca{ 

98 s/f]* 

10 2074.75 488,168  1,586,506  22,300  197,400      376,512  2,670,886  154,792,767,988.68 1 va{ 54 ca{ 

79 s/f]* 

11 2075.76 566,866  1,717,517  24,932  200,112      429,503  2,938,930  192,639,185,171.30 1 va{ 92 ca{ 

72 s/f]* 

 
lgudsf] sf/f]jf/ ;/sf/L /fhZjdf 7"nf] c+zsf] of]ubfg /x]sf] 5 -o;sf cltl/Qm k"jf{wf/ ljsf;s/ cGtu{t k|lt ln6/ ? % 
-kf+r ?k}of _ sf b/n] /sd ;+sng u/L j'9Lu08sL hnljB't cfof]hgfsf nflu 5'6 \ofOPsf] 5 . ;/sf/nfO{ j'emfpg] z'Ndf 
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 eG;f/ z'Ns, ;8s dd{t z'Ns, jftfj/0f vr{, d"No clej[l4s/ cflb ;dfj]z 5g\ . t/ s'g} a]nf o:tf s/ ltb}{ hf+bf / 
ljqmL eGbf vl/b d"No j9L ltb}{ hfg' kg]{ jfWofTds cj:yfn] lgudsf] 6fpsf]df ? #^ ca{ ?k}ofsf] bflotj jxg ug]{ cj:yf 
lyof] . t/ cGt/f{li6«o ahf/df k]6«f]lnod kbfy{sf] efp 36\b} uPsf] , lguddf Joj:yfkg ;'wf/ ug'{sf ;fy} a}1flgs cfwf/df 
:jrflnt d"No k|0ffnL nfu' u/] kl5 lgudsf] laQLo :ylt ;sf/fTds lbzf tkm{ cu|;/ 5 . h;nfO{ tn pNn]lvt ljj/0fsf] 
b]vfp5 .  
 
laa/0f     
cf=a= 

e+;f/ z'Ns ;8s dd{t 
z'Ns 

gu/ / 
:yflgo 
lasf; 
z'Ns 

aftfa/0f 
vr{ 

d'=c=s/ k"jf{wf/ 
ljsf; s/ 

-a'9L 
u08sL_ 

cfos/ s'n s/ 
/fh:j 

gfkmf÷3f6f 

2065.

66 

3 ca{ 3 

s/f]* 

74 s/f]* 40 

s/f]* 

5 s/f]* 5 ca{ 30 

s/f]* 

0 0 9 ca{ 52 

s/f]* 

3 ca{ 31 s/f]* 

gfkmf 

2066.

67 

4 ca{ 34 

s/f]* 

93 s/f]* 0 39 s/f]* 6 ca{ 64 

s/f]* 

0 0 12 ca{ 30 

s/f]* 

84 s/f]* #f^f 

2067.

68 

4 ca{ 97 

s/f]* 

1 ca{ 76 

s/f]* 

0 42 s/f]* 8 ca{ 29 

s/f]* 

0 0 15 ca{ 44 

s/f]* 

5 ca{ 10 s/f]* 

#f^f 

2068.

69 

5 ca{ 40 

s/f]* 

2 ca{ 10 

s/f]* 

0 43 s/f]* 10 ca{ 21 

s/f]* 

0 0 18 ca{ 14 

s/f]* 

9 ca{ 53 s/f]* 

#f^f 

2069.

70 

6 ca{ 8 

s/f]* 

2 ca{ 33 

s/f]* 

0 47 s/f]* 13 ca{ 98 

s/f]* 

0 0 22 ca{ 86 

s/f]* 

2 ca{ 5 s/f]* 

#f^f 

2070.

71 

6 ca{ 96 

s/f]* 

2 ca{ 62 

s/f]* 

0 53 s/f]* 15 ca{ 80 

s/f]* 

0 0 25 ca{ 90 

s/f]* 

8 ca{ 30 

s/f]* #f^f 

2071.

72 

7 ca{ 34 

s/f]* 

2 ca{ 93 

s/f]* 

0 59 s/f]* 15 ca{ 80 

s/f]* 

0 0 26 ca{ 66 

s/f]* 

15 ca{ 4 s/f]* 

gfkmf 

2072.

73 

6 ca{ 1 

s/f]* 

2 ca{ 53 

s/f]* 

0 52 s/f]* 11 ca{ 63 

s/f]* 

1 ca{ 16 

s/f]* 

1 ca{ 70 

s/f]* 

23 ca{ 54 

s/f]* 

19 ca{ 36 

s/f]* gfkmf 

2073.

74 

10 ca{ 36 

s/f]* 

4 ca{ 25 

s/f]* 

0 85 s/f]* 18 ca{ 15 

s/f]* 

9 ca{ 43 

s/f]* 

4 ca{ 3 

s/f]* 

47 ca{ 7 

s/f]* 

9 ca{ 45 s/f]* 

gfkmf 

2074.

75 

12 ca{ 12 

s/f]* 

5 ca{ 13 

s/f]* 

0 1 ca{ 4 

s/f]* 

23 ca{ 46 

s/f]* 

11 ca{ 36 

s/f]* 

1 ca{ 90 

s/f]* 

55 ca{ 1 

s/f]* 

3 ca{ 58 

s/f]* gfkmf 

2075.

76 

13 ca{ 2 

s/f]* 

5 ca{ 48 

s/f]* 

0 1 ca{ 10 

s/f]* 

29 ca{ 31 

s/f]* 

11 ca{ 95 

s/f]* 

3 ca{  63 ca{ 85 

s/f]* 

7 ca{ 50 

s/f]* gfkmf 

 
lgudn] eG;f/ z'Ns, e+;f/ ;]jf z'Ns, ;8s ;+ef/ z'Ns, k"jf{wf/ ljsf; s/ - j'9Lu08sL_, d"No l:yl/s/0f sf]if, 
jftfj/0f z'Ns, d"No clej[l4s/df ljleGg k]6«f]lnod kbfy{sf] km/s km/s /fhZj lgwf{/0f ul/Psf] 5 . h; cg';f/ k|lt 
ln6/ k]6«f]ndf ? #(.!) k};f, l8h]ndf ? @@.$) k};f , dl§t]ndf ? @.(* k};f xjfO{ OGwgdf ? !(.!( k};f / Pn=kL 
Uof; k|lt l;ln08/df ? @!$.*^ k};f /fhZj j'emfpg] ul/G5 . h;sf] ljj/0f o; k|sf/  
5 .  

kbfy{ e+;f/ 
z'Ns 

e+;f/ 
;]jf 
z'Ns 

;8s 
;+ef/ 
z'Ns 

k"jf{wf/ 
ljsfz s/ -
a'9L u08sL _ 

D"fNo 
l:y/Ls/0f 

sf]if 

jftfj/0f 
z'Ns 

d"=c=s/  1

st

Nov,  

2019 sf] d"Nodf 

s"n /fh:j 
/sd ?= k|lt 

ln6/ 

k]6«f]n  !%.@)  ).)#  $.))  %.))  !.)& !.%)  !@. #!  #(.!)  

l8h]n  @.))  ).)#  @.))  %.))  ).(%  !.%)  !).(#  @@.$)  

dl§t]n  @.))  ).)#  ).))  ).))  ).(%  ).))  ).))  @.(*  

xafO{ 
OGwg  

@.!)  ).)#  ).))  %.))  ).(%  ).))  !).*& !(.!(  

Pn=kL= 
UofF;  

$(.*!  ).#(  ).))  ).))  !#.%)  ).))  !%! .!%  @!$. *^ 
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 ljut !) jif{sf] cjlwdf k]6«f]lnod kbfy{sf] d"No s'g ?kdf 36 j9 eof] eGg] oyfy{ o;df ;dfj]z ul/Psf] 5 .  
 

g]kfn cfon lgud lnld6]8 
s]lGb|o sfof{no, aa/dxn sf7df08f}+ 

sf7df08f}df k]6«f]lnod kbfy{sf] v'b|f laqmL d"No laa/0f -k|lt ln6/_ 
qm=;+= cf=a= dlxgf k]6«f]n l8hn dl§t]n P=l6=Pkm P=l6=Pkm -af]G8]8_ 

1 2065.66 c;f/ 77.50 55.00 55.00 70.00 750.00 

2 2066.67 c;f/ 85.00 65.50 65.50 75.00 875.00 

3 2067.68 c;f/ 102.00 73.50 73.50 100.00 1215.00 

4 2068.69 c;f/ 120.00 93.00 93.00 109.00 1215.00 

6 2069.70 c;f/ 123.00 99.00 99.00 120.00 1250.00 

7 2070.71 c;f/ 134.50 105.50 105.50 143.00 1400.00 

8 2071.72 c;f/ 109.00 86.50 86.50 133.00 1400.00 

9 2072.73 c;f/ 99.00 75.00 75.00 99.00 881.00 

10 2073.74 c;f/ 98.00 74.00 74.00 82.00 750.00 

11 2074.75 c;f/ 113.00 95.00 95.00 100.00 1075.00 

12 2075.76 c;f/ 108.00 96.50 96.50 94.50 1050.00 

 
o;/L lgudsf] ljQLo Joj:yf kf/bzL{ ?kdf b]Vg ;lsG5 .  
 
n]vs lgudsf lg= gfoj sfo{sf/L lgb]{zs x'g'x'G5 . 
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 k]6«f]lnod kbfy{sf] cfk"lt{ tyf ljt/0fsf] Joj:yfkg 
 O= lj/]Gb| uf]O{t 

g]kfn cfon lgud lj=;+= @)@& ;fn kf}if @^ ut] :yfkgf eO{ g]kfn e/ k]6«f]lnod kbfy{sf] sf/f]af/ ug]{ Psflwsf/ k|fKt 
;+:yf xf] . O{l08og cfon skf]{/]zg / g]kfn cfon skf]{/]zg lar Supply Agreement eO{ k]6«f]lnod kbfy{sf] cfk"lt{ tyf 
ljt/0f Joj:yfkg eO{ /x]sf] 5 . kl5Nnf] k6s oL b'O{ sDkgL aLr @& dfr{, @)!& df % jif{sf] nflu Supply Agreement 
ePsf] lyof] . lgudn] ;'?jft b]lv g} k]6«f]lnod kbfy{x? -k]6«f]n, l8hn, dl6\6t]n, xjfO{ O{Gwg, kmg]{z cfon tyf Pn=lk=lh_ 
ef/tsf] O{l08og cfon skf]{/]zgsf] ljleGg l8kf]x?af6 gLhL If]qx?af6 ;+rflnt 6}+s 6«sx?af6 9'jfgL ub}{ cfO/]xsf]df xfn 
df]ltxf/L–cdn]vu~h kfO{knfO{g lgdf{0f eP kZrft\ kfO{knfO{g / 6+}s 6«s b'a} df]8naf6 k]6«f]lnod kbfy{sf] cfoft eO{/x]sf] 
5 . pQm kfO{knfO{g ldlt @)&^÷)%÷@$ df b'O{ b]zsf k|wfgdGqLx?af6 pb\3f6g eO{ ;+rfngdf cfP kZrft\ 9'jfgL sfo{df 
;xh tyf ;'lglZrttf x'g uO{ 9'jfgL ef8fdf ;d]t jrt ePsf] b]lvG5 . 

lgudsf] cfk"lt{ Joj:yfM– 
lgud / O{l08og cfon skf]{/]zg aLr kl5Nnf] O{Gwg cfoft ;Demf}tf -@& dfr{, @)!&_ adf]lhd cfoft ul/Psf] kl/df0f 
a/fa/sf] /sd lgudn] k|To]s c+u|]hL dlxgfsf] * / @# tfl/vdf O{l08og cfon skf]{/]zgnfO{ e'QmfgL ub}{ cfPsf] 5 . 
lgudn] e'QmfgL ug'{ kg]{ /sd ut dlxgfdf cfoft ul/Psf] kl/df0fsf] cfwf/df x'g cfpg] s"n /sd e'QmfgL ug]{ k|fjwfg 
/x]sf] 5 . lgudn] ljutdf cGt/f{li6«o ahf/d"No cg';f/ d"No ;dfof]hg ug{ g;Sbf k]6«f]lnod kbfy{sf] cfoftdf sld cfO{ 
dfu cg';f/sf] k]6«f]lnod kbfy{ ljt/0f ug{ ;do ;dodf lgudnfO{ sl7gfO{ x'g] u/]sf] lyof] . t/ lgudn] ldlt 
@)&!÷)^÷!# ut] af6 :jrflnt d"No k|0ffnL nfu" u/] kZrft\ lgudsf] cfly{s cj:yf ;an eO{ dfu adf]lhdsf] cfk"lt{ tyf 
ljqmL ljt/0f b]zel/ g} ;xh / ;/n tj/n] ug{ ;kmn ePsf] 5 . :jrflnt d"No k|0ffnL nfu" eP kZrft\ ldlt 
@)&^÷)(÷)! ut] ;Dd ^! k6s d"No ;dfof]hg ul/Psf] 5 . kl5Nnf] k6s d"No ;dfof]hg ubf{sf] lgudsf] l:ytL o; 
k|sf/  
/x]sf] 5 . 

cGt{/fli6|o ahf/ d'No adf]lhd tfl/v @)!(.!@.!^ df k|fKt gof+ vl/b d'No tyf kl5Nnf] k6s :jrflnt k|0ffnL adf]lhd ldlt 
@)&^.)(.)!df sfod ePsf] d'No cg';f/ 

वििरण 

पेट्रोल वडजेल मट्टीतेल 

हिाई 

इन्धन 

-अन्तररक 

उडान) 

हिाई 

इन्धन 
-

अन्तरा

विय 

उडान) 

एल. वप. 

गयााँस. 

-रक्सौल/ 

बरौनी) 

-रक्सौल/ 

बरौनी) 
-रक्सौल) -रक्सौल) 

-

रक्सौ

ल) 

-औसत) 

-रू प्रवत 

वलटर) 

-रू प्रवत 

वलटर) 

-रू प्रवत 

वलटर) 

-रू प्रवत 

वलटर) 

-रू 

प्रवत 

वलटर) 

-रू प्रवत 

वसवलन्ड

र) 

अन्तराविय बजार अनुरुप 2019.12.16 मा 

रक्सौल/बरौनीको औसत खररद मूल्य 

 57.31  62.09  60.52  59.07  59.07   931.10  

भन्सार शुल्क -प्रज्ञापन शुल्क सवहत)  15.23  2.03  2.03  2.13  0.03  50.21  

सडक मममत संभार कर  4.00   2.00  -  -  -  -  

नेपाल सरकारको पूिामधार विकास कर   5.00   5.00  -   5.00   5.00  -  

प्रदषुण शुल्क 1.50  1.50  -  -  -  -  

मूल्य वथथरीकरण कोष 1.09   0.98   0.98   0.95  1.21  13.50  

मू. अ. कर 12.54   11.27  -  10.87  -   151.15  

नेपाल नागररक उड्डयन प्रावधकरणले ह.ई.मा वलने 

शुल्क 

-  -  -  0.25  0.35  -  

सम्पूणम सरकारी राजथि एिं मू. अ. कर 39.35  22.78  3.01  19.19   6.58  214.86  

वनगमको ढुिानी भाडा -रक्सौल/बरौनी-काठमाडौ ाँको 

औसत भार भाडा) 

 4.65  3.50   2.58  2.63  2.63  -  

प.ेप. मौज्दातको व्याज खचम 0.15  0.15  0.15  0.15  0.15    



 

                                                                                                                                                                                 

37 

 

k|eft 2076 

 वनगमको प्रसाशवनक एिं वबक्री खचम -बीमा खचम 

सवहत) 

 0.68   0.68   0.68   0.68   0.68  9.95  

वनगमको प्राविवधक नोक्सानी  0.74   0.44   0.41   0.40  0.39  -  

वनगमको एक्स वडपो वबक्री मूल्य -मू. अ. कर बाहेक) 92.28  83.58  94.55  83.63   

115.0

9  

876.85  

वनगमको प्रक्षेवपत नाफा/घाटा प्रवत वलटर/वसवलन्डर) 1.82  5.10  27.09   12.26   

45.47  

-

128.83 

पेट्रोवलयम वबके्रता/गयााँस कम्पनीको खचम एिं मुनाफा  4.18  3.15  3.45  -  -   322.00  

काठमाण्डौको खुद्रा वबक्री मूल्य 109.00   98.00   98.00   94.50   
$1.00  

1,350.0

0  

अधममावसक अनुमावनत वबक्री पररमाण  

-कक.वल./वसवलन्डर) 

 27,182  55,494   1,382  2,283  4,565   

1,111,34

8  

प.े पदाथम बमोवजम अनुमावनत नाफा/घाटा-रू. 

करोडमा)  

 4.95  28.29  3.74   2.80  20.76  -14.32) 

१- १५ सेप्टेम्बर सम्मको जम्मा अनुमावनत 

नाफा/घाटा -रू करोडमा) 

46.23            

कर कट्टी पश्चात हुने अनुमावनत नाफा/घाटा -रू. 

करोडमा) 

34.67            

नेपाल-भारत वसमामा वबकक्र मूल्यको अन्तर             

भारतीय सीमामा कायम रहेको वबकक्र मूल्य, -हिाई 

ईन्धनको लावग कोलकाताको मूल्य) -ने.रु./वल.) 

 127.91  113.66     110.14    

0.73  

1,242.7

6  

विरगंजको खुद्रा वबकक्र मूल्य, ने.रू -हिाई ईन्धनको 

लावग काठमाडौं मूल्य) 

107.50  96.50     94.50    1.00  1,330.0

0  

जम्मा नेपालमा सथतो 20.41   17.16    15.64   –
0.27 

 87.24  

नोट:  

 पेट्रोल तथा वडजेलको सन्दभममा रक्सौल तथा बरौनीबाट काठमाडौ ाँको लावग आयावतत पररमाणको आधारमा सबै मूल्य वशषमकहरुको औसत भार मूल्य समाबेश 

गररएको 

 मरट्टतेल तथा हिाई इन्धनको सन्दभममा रक्सौलबाट काठमाडौ ाँ आयात गररने रूटको आधारमा हुने मूल्य समाबेश गररएको 

 एल.वप.गयााँसको सन्दभममा बरौनी, हवल्दया, मथुरा, पारकदप तथा कणामलबाट आयावतत पररमाणको आधारमा सबै मूल्य वशषमकहरुको औसत भार मूल्य समाबेश 

गररएको 
            s_ df]ltxfl/ – cdn]vu~hkfO{knfO{g cfpg'k"j{sf] cfk"lt{sf] cj:yf 

lgudn] O{l08og cfon skf]{/]zgsf] lgDg l8kf] tyf 6ld{gnx?af6 g]kfnsf] nflu k]6«f]lnod kbfy{ cfoft ug]{ Joj:yf /x]sf] 5 . 
– ;a} kl/df0f ls=ln=df  

नेऩाऱ आयऱ 
ननगमका डिऩोहरू 

ईण्डियन आयऱ कऩोरेशनका 
डिऩो/ररपाईनरी/टर्मिनऱहरू 

ऩेट्रोऱ डिजऱ मट्टटतेऱ हवाई ईन्धन  जम्मा 

BIRATNAGAR SILIGURI, BARAUNI 75,676 218,220 4,128 7,740 305,764 

BHADRAPUR SILIGURI –Via BRT) – – – - - 

MANTHALI RAXAUL -Via SIN) - - - - - 

CHARALI SILIGURI 30,231 80,325 652 - 111,208 

AMLEKHGUNJ RAXAUL, BARAUNI 80,424 432,656 5,640 - 518,720 

JANAKPUR RAXAUL, BARAUNI 24,224 70,584 2,056 - 96,864 

KATHMANDU RAXAUL, BARAUNI 84,624 260,496 4,620 175,056 624,796 

BIRGUNJ RAXAUL 25,728 90,344 588 - 116,660 
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 POKHARA RAXAUL, BARAUNI 30,640 73,060 1,000 3,880 108,580 

BHAIRAHAWA MUGALSARAI, BAITALPUR 56,156 238,696 4,004 3,200 302,056 

NEPALGUNJ GONDA, ALLAHABAD 38,492 166,376 1,656 7,792 214,316 

SURKHET GONDA -Via NPJ), 

ALLAHABAD -Via NPJ) 
- - - - - 

DANG GONDA -Via NPJ), 

ALLAHABAD -Via NPJ) 

- - - - - 

DHANGADI BANTHARA 20,632 84,448 668 2,440 108,188 

DIPAYAL BANTHARA-Via DHN) - - - - - 

Total  66,827 1,715,205 25,012 200,108 2,507,152 

 

क्र .सं  वनगमका वडपो आयात विन्द ु पेट्रोवलयम पदाथम कायम गररएको रूट 

१ १ नं  .प्रादवेशक कायामलय विराटनगर  बरौनी /वसवलगुडी  पेट्रोल  /वडजल  /मरट्टतेल  बरौनी  –विराटनगर , 

वसवलगुडी  –विराटनगर  

शाखा कायामलय चारआली वसवलगुडी  पेट्रोल /वडजल  /मरट्टतेल   वसवलगुडी  –चारआली  

हिाई ईन्धन वडपो भन्द्रपुर विराटनगर हिाई ईन्धन वसवलगुडी -विराटनगर –

भन्द्रपुर 

हिाई ईन्धन वडपो विराटनगर वसवलगुडी हिाई ईन्धन वसवलगुडी  –विराटनगर  

२ २ नं  .प्रादवेशक कायामलय अमलेखगञ्ज  रक्सौल, बरौनी 

 

पेट्रोल  /वडजल  /मरट्टतेल  

 

बरौनी  –अमलेखगञ्ज ,  

रक्सौल  –अमलेखगञ्ज  

शाखा कायामलय विरगञ्ज रक्सौल पेट्रोल  /वडजल  /मरट्टतेल  रक्सौल  –विरगञ्ज ,  

अमलेखगञ्ज  –विरगञ्ज 

ईन्धन वडपो महने्द्रनगर, जनकपुर रक्सौल, बरौनी पेट्रोल  /वडजल  /मरट्टतेल  बरौनी  –जनकपुर , रक्सौल  –

जनकपुर 

हिाई ईन्धन वडपो जनकपुर विराटनगर हिाई ईन्धन  विराटनगर  –जनकपुर  

३ ३ नं  .प्रादवेशक कायामलय थानकोट  रक्सौल, बरौनी पेट्रोल  /वडजल  /मरट्टतेल  बरौनी  –थानकोट , रक्सौल  –

थानकोट  

हिाई ईन्धन वडपो वसनामंगल रक्सौल हिाई ईन्धन रक्सौल  –वसनामंगल  

हिाई ईन्धन वडपो मन्थली वसनामंगल हिाई ईन्धन वसनामंगल  -मन्थली  

४ गण्डकी प्रादवेशक कायामलय पोखरा रक्सौल, बरौनी पेट्रोल  /वडजल  /मरट्टतेल  बरौनी  –पोखरा , रक्सौल  –

पोखरा 

हिाई ईन्धन वडपो पोखरा रक्सौल हिाई ईन्धन रक्सौल  –पोखरा  

५ ५ नं  .प्रादवेशक कायामलय भलिारी  

 

बेतालपुर, गोण्डा, 

मुगलसराय 

पेट्रोल  /वडजल  /मरट्टतेल  

 

बेतालपुर  –भलिारी , गोण्डा 

 –भलिारी ,  

मुगलसराय  –भलिारी  

हिाई ईन्धन वडपो भैरहिा रक्सौल हिाई ईन्धन रक्सौल  –भैरहिा  

ईन्धन वडपो नेपालगञ्ज गोण्डा पेट्रोल  /वडजल  /मरट्टतेल  गोण्डा  –नेपालगञ्ज  
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 हिाई ईन्धन वडपो नेपालगञ्ज अलाहाबाद हिाई ईन्धन अलाहाबाद  –नेपालगञ्ज  

ईन्धन वडपो दाङ नेपालगञ्ज पेट्रोल  /वडजल  /मरट्टतेल  नेपालगञ्ज  -दाङ  

६ ६ नं  .प्रादवेशक कायामलय  सुखेत नेपालगञ्ज पेट्रोल  /वडजल  /मरट्टतेल /

हिाई ईन्धन 

नेपालगञ्ज  –सुखेत  

७ सुदरु पवश्चम प्रादवेशक कायामलय धनगढी बन्थरा 

 

पेट्रोल  /वडजल  /मरट्टतेल  

 

बन्थरा  –धनगढी  

हिाई ईन्धन वडपो धनगढी अलाहाबाद हिाई ईन्धन अलाहाबाद  –धनगढी  

शाखा कायामलय कदपायल धनगढी पेट्रोल  /वडजल  /मरट्टतेल  धनगढी  -कदपायल  

 

v_ df]ltxfl/ – cdn]vu~h kfO{knfO{g cfpg' kZrft\sf] cj:yf 

क्र .सं  वनगमका विक्री िा थटक 

ट्रान्फर वडपो 

आयात विन्द ु पेट्रोवलयम पदाथम कायम गररएको रूट कैकफयत 

१ १ नं  .प्रादवेशक कायामलय 

विराटनगर 

अमलेखगञ्ज 

पाईपलाईन 

वडजल अमलेखगञ्ज  –विराटनगर  IOC वसवलगुडीबाट 

पवन पेट्रोल, वडजल 

र मरट्टतेल आयात 

हुने । 
बरौनी पेट्रोल  /मरट्टतेल  बरौनी  –विराटनगर  

२ ईन्धन वडपो महने्द्रनगर , 

जनकपुर 

रक्सौल पेट्रोल  /वडजल  रक्सौल – जनकपुर  रक्सौलबाट पेट्रोल 

आयात गदाम सथतो 

पने भएतापवन 

आई .ओ.वस .ले कदन 

नसके्न अिथथामा 

बरौनीबाट आयात 

गनुम पने । 

अमलेखगञ्ज वडपो मरट्टतेल अमलेखगञ्ज  –जनकपुर  

बरौनी पेट्रोल बरौनी  –जनकपुर  

३ २ नं  .प्रादवेशक कायामलय 

अमलेखगञ्ज 

रक्सौल पेट्रोल  /वडजल  रक्सौल  –अमलेखगञ्ज  वनगमको 

आिश्यकता 

अनुसार अन्य 

वडपोमा 

अमलेखगञ्जबाटथटक 

ट्रान्फर गरर िा 

सोझौ 

विके्रताहरूलाई 

विक्री वितरण गनम 

सककनेछ ।  

बरौनी पेट्रोल  /मरट्टतेल  बरौनी  –अमलेखगञ्ज  

अमलेखगञ्ज 

पाईपलाईन 

वडजल अमलेखगञ्ज  –विराटनगर  

अमलेखगञ्ज  –थानकोट  

अमलेखगञ्ज  –भलिारी 

अमलेखगञ्ज वडपो पेट्रोल  /मरट्टतेल  अमलेखगञ्ज  –विरगञ्ज  

अमलेखगञ्ज  –पोखरा  

अमलेखगञ्ज  –भलिारी  

अमलेखगञ्ज  –थानकोट  

अमलेखगञ्ज  –विराटनगर  

अमलेखगञ्ज  –जनकपुर  
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 ४ ३ नं  .प्रादवेशक कायामलय 

थानकोट 

अमलेखगञ्ज 

पाईपलाईन 

वडजल अमलेखगञ्ज  –थानकोट  अमलेखगञ्ज 

वडपोबाट 

आिश्यकता 

अनुसार कुनै एक िा 

सम्पूणम पेट्रोवलयम 

पदाथम थटक ट्रान्फर 

तथा विक्री वितरण 

गनम सककने छ । 

रक्सौल पेट्रोल  /वडजल  रक्सौल  –थानकोट  

अमलेखगञ्ज वडपो पेट्रोल  /मरट्टतेल  अमलेखगञ्ज  –थानकोट  

बरौनी पेट्रोल  /मरट्टतेल  बरौनी  –थानकोट  

५ ५ नं  .प्रादवेशक कायामलय 

भलिारी 

अमलेखगञ्ज 

पाईपलाईन 

वडजल अमलेखगञ्ज  –भलिारी  पाईपलाईनको 

वडजल उपलब्ध 

नहुने अिथथामा 

िेतालपुरबाट 

वडजल आयात गने । 

बेतालपुर पेट्रोल  /वडजल  /मरट्टतेल  बेतालपुर  –भलिारी  

मुगलसराय पेट्रोल मुगलसराय  –भलिारी  

 

df]ltxfl/ – cdn]vu~h kfO{knfO{g Multi product Pipeline xf] . k]6«f]lnod kbfy{x?sf] vktsf] ljZn]if0f ubf{ hDdf 
vktsf] %* k|ltzt ef/ l8h]n dfq af]s]sf] 5 . t;{y, xfn Multi product pipeline ePtf klg pQm kfO{knfO{gaf6 l8hn 
dfq cfoftub}{ cfO{/x]sf] 5 . eljiodf k]6«f]nsf] e08f/0f Ifdtfdf lj:tf/ eP kZrft\ k]6«f]n ;d]t kfO{knfO{g dfkm{t g} 
cfoft ug]{ of]hgf /x]sf] 5 . ljut !) jif{ cyf{t\ cf=j= @)^%÷@)^^ b]lv cf=j= @)&%÷&^ ;Ddsf] cfoft tyf jflif{s 
j[l4b/ lgDgfg';f/ /x]sf] 5 .  

आ.ि. पेट्रोल  

-कक.वल.) 

िृविदर वडजेल  

-कक.वल.) 

िृविदर मरट्टतेल  

-कक.वल.) 

िृविदर हिाई ईन्धन 

-कक.वल.) 

िृविदर 

2066/67 -2009-10) 162,902 –  608,065 –  52,714 –  82,824 –   

2067/68 -2010-11) 188,082 15% 652,764 7% 43,399 -18% 99,990 21% 

2068/69 -2011-12) 202,467 8% 653,560 0% 41,609 -4% 109,904 10% 

2069/70 -2012-13) 223,087 10% 721,203 10% 24,065 -42% 115,896 5% 

2070/71 -2013-14) 253,381 14% 808,567 12% 18,409 -24% 125,678 8% 

2071/72 -2014-15) 287,473 13% 921,714 14% 19,653 7% 141,404 13% 

2072/73 -2015-16) 240,386 -16% 785,685 -15% 14,194 -28% 83,819 -41% 

2073/74 -2016-17) 407,270 69% 1,319,873 68% 20,094 42% 164,836 97% 

2074/75 -2017-18) 488,675 20% 1,588,869 20% 22,337 11% 197,220 20% 

2075/76 -2018-19) 566,833 16% 1,715,217 8% 25,012 12% 200,108 1% 

 

ljut !) jif{sf] ljqmL ljj/0f 
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cf=j= @)&%÷&^ sf] k]6«f]lnod kbfy{sf] cfoftsf] k]6«f]lnod kbfy{sf] ljj/0f lgDgfg';f/ /x]sf] 5 . 

 

 

lgudsf] k]6«f]lnod kbfy{sf] ljqmLljt/0f ;DalGw ;+/rgf 
O{l08og cfon skf]{/]zgsf] ljleGg l8kf]÷6ld{gn÷l/kmfO{g/L -cfoftljGb'_af6 cfoft u/Llgudsf ;DalGwt l8kf]x?df k]6«f]lnod kbfy{ 
e08f/0f tyf ljqmL ljt/0f x'g] u/]sf] 5 . o;/L cfoft ePsf k]6«f]lnod kbfy{x?sf] u'0f:t/ tyf kl/df0f olsg u/L 6}+s 6«s dfkm{t 
g]kfn /fHo e/ lghL tyf s/f/ ;Demf}tfdf /x]sf 6}+s 6«sx?af6 ;fwf/0f ljqm]tf, KofS8 ljqm]tf tyf gd"gf ljqm]tfx? dfkm{t cfd 
pkef]QmfnfO{ ;xh / ;/n tl/sfn] ljlqmljt/0f ug]{ ul/Psf] 5 . 

k|b]z cg';f/ 6}+s÷6«s tyf ljqm]tfx?sf] ljj/0f lgDgfg';f/ /x]sf] 5 . 

sfof{nosf] gfd 
ljqm]tfsf] lsl;d 

6}+s 6«ssf] ;+Vof 
;fwf/0f  gd'gf KofS8 

! Gf= k|fb]lzs sfof{no lj/f6gu/ 197 5 17 361 

 @ g+=k|fb]lzs sfof{no cdn]vu+h 379 6 21 348 

 # g+=k|fb]lzs sfof{no yfgsf]6 325 12   654 

 $ g+=k|fb]lzs sfof{no kf]v/f 100 6   78 

 % g+=k|fb]lzs sfof{no enjf/L 433 5 8   

 ^ g+=k|fb]lzs sfof{no ;'v]{t 21   4 354 

 & g+=k|fb]lzs sfof{no wgu9L 103   8 69 

hDdf 1558 34 58 1864 

 

?6 cg';f/sf] 6}+s 6«ssf] l:ylt lgDg adf]lhd /x]sf] 5 . 
 

k]6«f]lnod kbfy{ af]Sg] 6}+s 6«s ;+Vof  xjfO{ O{Gwg af]Sg 6}+s 6«s ;+Vof 
9'jfgL ?6 6}+s 6«s ;+Vof  9'jfgL ?6 6}+s 6«s 

;+Vof 
aGy/f–wgu9L 67  cnfxfafb – wgu9L 3 

19%

58%

1% 7%
15%

F.Y. 2075/76 (2018-19)

PETROL DIESEL KEROSENE ATF LPG
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 k]6«f]lnod kbfy{ af]Sg] 6}+s 6«s ;+Vof  xjfO{ O{Gwg af]Sg 6}+s 6«s ;+Vof 
9'jfgL ?6 6}+s 6«s ;+Vof  9'jfgL ?6 6}+s 6«s 

;+Vof 
a/f}gL – cdn]vu~h 56  cnfxfafb – g]kfnu~h 11 

a/f}gL – lj/f6gu/ 319  /S;f}n – enjf/L 2 

a/f}gL – hgsk'/ 33  /S;f}n – kf]v/f 3 

a/f}gL – yfgsf]6 54  /S;f}n – l;gfd+un 186 

a]tfnk'/ – enjf/L 230  l;lnu'/L – lj/f6gu/ 5 

uf]08f – g]kfnu~h 127  xjfO{ O{Gwgsf] hDdf 6}+s 6«s ;+Vof 210 

/S;f}n – cdn]vu~h 151      

/S;f}n – lj/u~h 41  6}+s 6«ssf] hDdf ;+Vof 1866 

/S;f}n – hgsk'/  55    

/S;f}n –  kf]v/f 75    

/S;f}n –  yfgsf]6 411    

l;lnu'/L – lj/f6gu/ 7    

l;lnu'/L – rf/cfnL 30    
k]6«f]lnod kbfy{ af]Sg] hDdf 6}+s 6«s 
;+Vof 

1656    

 

\eljiodf ljqmL ljt/0fdf cfO{ kg]{ hl6ntf 

dflysf tflnsfx?df ljZn]if0f ubf{ k]6«f]lnod kbfy{sf] vkt lbgfg' lbg a9\b} uO{ /x]sf] b]lvG5 . ljut lj=;+= @)%% ;fn kZrft\ lgudn] 
e08f/0f Ifdtf yk lgdf{0f u/]sf] b]lvb}g . lgudsf] xfnsf] e08f/0f Ifdtf cg';f/ wfGg] lbg lgDgfg';f/ tflnsfdf b]vfO{Psf] 5 . 

k]6«f]]lnod kbfy{ k]6«f]n l8h]n Dfl§t]n xjfO{ O{Gwg hDdf kbfy{ -ls=ln=_ 
hDdf e08f/0f Ifdtf 
ls=ln= 

8,600 45,486 5,068 8,056 67,210 

hDdf ljqmL  
-cf=j=@)&%.&^_ ls=ln= 

562,866 1,702,157 25,086 200,137 2,490,246 

b}lgs ljqmL ls=ln= 1,876 5,674 84 667 8,301 

wfGg ;Sg] lbg  5 8 61 12 85 

o;/L dflysf] tflnsfnfO{ ljZn]if0f ubf{ k]6«f]nsf] nflu % lbg, l8hnsf] nflu * lbg, dl6\6t]nsf] nflu ^! lbg tyf xjfO{ 
O{Gwgsf] nflu !@ lbgsf] nflu df}Hbft wfGg] b]lvG5 . lbgfg'lbg a9\b} uO{ /x]sf] vktnfO{ ljrf/ ubf{ cfufdL kfFr jif{df 
df}Hbftn] wfGg] Ifdtf sl/a k]6«f]n / l8hndf 36\b} uO{ sl/a Go"gtflt/ hfg] ;+efjgf a9L /x]sf] b]lvG5 .  
 
;d:of ;dfwfgx? 
!= k|fb]lzs ?kdf vktsf] cfwf/df () lbgk'Ug] e08f/0f Ifdtf j[l4 ug'{ kg]{ . 
@= lgudsf] ;Dk"0f{ l8kf]x?nfO{ cfw'lgsLs/0f ug'{ kg]{ . 
#= k]6«f]lnodkbfy{sf] vktsf] ljZn]if0f u/L lgudsf cGo If]qx?df klg kfO{knfO{g lj:tf/ ug'{ kg]{ .  
 
n]vs lgudsf lgb]{zs x'g'x'G5 . 
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 THE NEW ENERGY 

 Rahul Bhardwaj 

The Need & Vision of the New Energy World: 

The energy sector has been at the helm of enormous progress the world has seen in   the last 2 centuries. 
Energy sources starting with coal, followed by oil and electricity have been the defining forces that have 
powered much of the modern economic progress and improvement in quality of human life. However, 
unfortunately it has come with its misgivings, environmental pollution and global warming are the straight 
penalties that this progress has imposed and today the realization of this much more than ever before. 

At the same time, despite enormous progress that energy has powered, there has been inequality in the 
distribution of this progress  over 2 billion people, across mainly the developing economies, do not have 
access to clean modern energy sources for cooking and over 500 million people do not have access to 
electricity. The global community clearly recognizes this challenge and the UN Sustainable Development Goals 
(SDG7 especially) aim for a world where everyone has access to clean and affordable energy. 

It is amply clear to everyone in the energy sector that the future has to environmentally responsible, socially 
responsible and has to be driven by businesses that are viable themselves. This basically comes down to the 
people, planet and profit pillars of sustainability. The future energy order has to be essentially a Sustainable 

Energy Order. Energy transition is a much needed change that the energy sector as a whole is witnessing.  

Issues that need to be addressed while working towards the New Energy World 

Achieving sustainability in face of growing population & urbanization: 

The world economy is expected to grow at an annual rate of 3.4% in the next two decades. Global 
population will expand from 7.4 billion today to more than 9 billion in 2040. India will be leading this 
population growth and become the most populated country in mid 1920s. 

Percentage of urbanization to increase from 55% today to 64% in 2040. The rise in urbanization will be 
massive in developing countries like India ( 34% to 46% in 2040) given the increasing population. More 
than 27 million people live in and around Delhi with about 700,000 more joining them each year. The 
United Nations forecasts that by 2028 the population could outstrip Tokyo‟s to make Delhi the world‟s 
biggest megacity. 

Climate Change, Sustainable Development Goals, Air Pollution, Renewable Energy,  Electric Vehicles, 
Shale Revolution, Digitalization, Energy Efficiency are redefining how and what the sector produces, 
supplies  along with demand patterns and consumer expectations. The pressure is on the energy sector 
globally to  decarbonize itself as  the energy sector is the major source of global carbon emissions (80%) 
and also responsible for  deteriorating ambient air quality. 

Enablers: The Duo of Technology & Policy 

Falling costs of solar & wind, especially solar PV and falling costs of batteries and rising energy density 

 Energy Efficiency: Since 2010, improvements in energy efficiency globally have been reducing energy 
intensity of economic growth. Energy efficiency is a potent and silent means to address the 
challenges for achieving the new energy order. Technological improvements and pro efficiency 
policies such as CAFE norms, PAT cycles, pro R&D policies in corporate and Governments are the key 
drivers of efficiency improvements. 

 Digitalization  can significantly enhance the efficiency with which energy is produced and consumed, 
in addition it can contribute to enhanced safety  in energy operations besides  having the potential to 
be an important enabler in  help solving the puzzles of access, affordability and environmental 
sustainability 

 Addressing Energy Divide right policy & technology mix: Government programmes & funding, 
encouraging innovative solutions and facilitating new technological solutions.  For instance, by 2030, 
renewable energy sources power are expected to account over 60% of new access, and off-grid and 
mini-grid systems provide the means for almost half of new access, underpinned by new business 
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 models using digital and mobile technologies (IEA) globally. As an exception to this in India, grid 
extensions have been the dominant mode of rural electrification as high density of population in rural 
makes grid extensions a viable option. But, nevertheless a committed policy support has been the 
driving force in achieving 100% village electrification in India and near completion of household 
electrification (March 2019) under the Saubhagya yojana. Similarly, PMUY( Pradhan Mantri Ujjawal 
Yojana) in India, an initiative of the P&NG sector  has already provided free LPG connections to 8 
crore BPL women in 3 years and is another example to policy commitment working towards a 
sustainable future 

 Ultra Clean Fuels & Technologies: Globally, air pollution is the 4th greatest overall risk factor for 
human health.  Fuel quality norms globally are addressing pollution from road vehicles, which is a 
major source of ambient air pollution. India is home to the most polluted cities in the world - 14 out 

of 20. The Indian Government has been implementing Bharat Stage (BS) vehicular emission norms 
since the year 2000 and is now all set to leapfrog from BS IV to BS VI emission standards by 2020. 
This will be the first instance of a country moving from Euro/BS IV to Euro/BS VI standards in less 
than three years. Shift to ultra clean EURO 6 fuels will contribute to improvement in the air quality 
over the long-run. Besides, production of ultra clean transportation will also lead to reduction of 
climate pollutants like black carbon and VOC.  

 Gas Flaring & Methane Emissions: Oil & Gas sector is responsible for a large proportion of methane 
emissions through gas flaring and leakages. Oil & Gas sector is working through initiatives such as 
Global Gas Flaring Reduction Partnership, “Zero Routine Flaring by 2030” Initiative,  Oil and Gas 
Climate Initiative (OGCI)'s target to reduce collective average methane intensity of its aggregated 
upstream gas and oil operations by one fifth by 2025, etc. to  reduce methane emissions. 

 Making Oil & Gas Operations Greener & More Efficient:  India ratified the Paris Climate Agreement in 
2016, taking target to reduce its carbon emission intensity (emission per unit of GDP) by 33-35% 
from 2005 levels by the year 2030 and pledged to have 40% of installed electricity capacity running 
on non-fossil fuel energy sources by 2030. Oil sector is a big energy consumers itself and needs to 
and has been working in making its operations more energy efficient through various ENCON 
measures at refineries,  increasing share of oil movement through pipelines, increasing capacity of 
renewable energy systems at installations, replacing conventional lighting with LED lights, and 
planting trees and other measures  such as integration of smaller units in older refineries in to single 
units for efficient energy utilization, investment in CCS technology among others. 

 Policy & Technology to enable required oil and gas production: Affordability is an important tenet of 
sustainable energy future which is linked with supplies and therefore policies that encourage oil and 
gas production coupled with technological solutions that reduce costs are also integral part of the 
solution. For instance lack of timely and adequate investments in upstream oil could lead to shortages 
, flaring of oil prices and jeopardize a sustainable energy future.   

 Modern Bioenergy: Modern bioenergy has significant potential in meeting developing world‟s climate 
change and energy security objectives and biofuels can blended in POL transportation fuels. Oil sector 
can supply ethanol blended petrol. Advanced biofuels using lignocellulosic feedstocks, waste and 
algae have the potential of offering a range low carbon renewable resources for fuelling transport, 
cooking and electricity generation. Experts predict that at current growth rates,  11 million tonnes of 
solid waste each day  is projected to be generated by 2100 globally.  

 

Regarding the threat from Electric Vehicles 

Electric mobility is expanding at a rapid pace. The wave of Electric Vehicles is propelled by urban air 
quality concerns and rapid fall in battery storage costs.  EVs come with the benefit of zero tail pipe 
emissions and much higher efficiency than internal combustion engines. In 2018, the global electric 
car fleet exceeded 5.1 million, up 2 million from the previous year and almost doubling the number of 
new electric car sales. China is the world‟s largest electric car market, followed by Europe and the 
United States. Norway is the global leader in terms of electric car market share. 
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 However, the present estimates peg the dent to  oil demand  from EVs by  2040 at 5-7.5 mbpd . 
Road freight, aviation, shipping and petrochemicals are set to continue being the key drivers of global 
oil demand. Countries like India, where number of passenger and commercial vehicles is set to grow 
at a faster pace, the shear momentum of demand growth is expected to outweigh the dent from EVs( 
which at present is expected to be smaller in India) and also from improving fuel economy of 
vehicles. Car ownership rates  in India at a mere 22 per 1000 inhabitants compared to over 160 in 
China and close to 1000 in the US point to the potential of growth as  aspirations get realized with 
rising incomes. 

Policies are playing a critical role in penetration of electric mobility. Leading countries in electric 
mobility use a variety of measures such as fuel economy and vehicle exhaust standards coupled with 
incentives for zero- and low-emissions vehicles, subsidies on EVs, government procurement of EVs, 

mandates to use EVs in ride hailing, registration, low emission zones,  restrictions on ICE vehicles, 
support for the deployment of charging infrastructure. Increasingly, policy support is also being 
extended to address the strategic importance of the battery technology value chain. 

Technology advances are delivering substantial cost cuts. Key enablers are developments in battery 
chemistry and expansion of production capacity in manufacturing plants. Battery costs have  declined 
from over $1000/KWH in 2010 to under $200/KWH in 2018. Cost competiveness of EVs with ICE at 
around $125/KWH is expected to be achieved in the next 3-4 years.  

Cars are the focus of electric mobility but alongside in the heavy duty vehicles segment such as buses 
also, electric mobility is becoming highly attractive. While for long haul trucks electrification doesn‟t 
seem to work out, in case of light duty commercial vehicles for last mile delivery within city limits 
electrification seems to be a viable option. 

Raising EV penetration  requires addressing operational and infrastructural issues such as charging 
stations, standardizations, charging models,  financing models. All these have to be in place so as to 
give confidence to the consumer to take up EVs. Another major issue to be tackled for making large 
scale shift to EVs is that of grid management, rather than just  considering absolute capacity levels of 
power availability and moreover it also needs to be more from renewables to achieve the 
sustainability goals..  

EV adoption will also depend on societal attitudes towards purchasing new vehicles, their aspirations, 
attitude towards driving, range anxiety, investment of time in charging, concerns regarding local air 
quality, among others. Price will definitely be a fundamental  value proposition driver along with 

availability of  car models that fit the customer needs, especially in the entry and mid size segment to 
enable large scale adoption of EVs. 

In terms of where we will be in the next 20 years, it may be noted, the most bullish projections for 
EV penetration peg their share in global car stock at 25% in 2040.  

Effect of energy transitions to  oil & gas business 

It will not be technically feasible to create energy systems that  run on 100% renewable energy at 
least in the foreseeable future.The application of energy sources has a diverse range. While electricity 
generation, is the most amenable to  renewable energy, but still renewables have struggled to dent 
the share of coal in energy mix at a global level in any meaningful way and come with inherent 
constraints from their variable nature. Notwithstanding this, the ongoing policy and technology push 
does make a  renewable dominated electricity mix very much possible. And this is a very desirable 
future because coal run power sector is the key source of carbon emissions today and shift towards 
renewables in a big way is vital to meaningful climate action. Renewable energy definitely  is set to 
play a bigger role in the global energy systems in the next 2-3 decades.  But, running energy systems 
on 100% renewable  energy in foreseeable future is not possible. This is because in transport 
especially freight, aviation and shipping substitution to renewables is not that obvious now and not 
scalable in foreseeable future. Fossil fuels and especially oil and gas will remain the key energy 
sources over the long term  

Author is Executive Director of Indian Oil Corporation, Hyderabad. 
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 A need of Promotion of Electric Vehicle Operation for better environmental 
management in Nepal 

 Babu Ram Rai 

Electric vehicles (EVs) are a battery driven vehicle as known as zero emission vehicles that runs on electricity 
alone. EVs play major role for reducing the emission level which are mostly originated by automobiles in 
Nepal. Most urban areas of Nepal have found the increasing level of emission due to the vehicle operation 
that cause to be air pollution because vehicular emission is also a cause of air pollution that occurring 
especially in the Kathmandu, Biratnagar and Bhairawa Cities. Beside these, rapid urbanization and 
industrialization may cause to be high air pollution in these Cities where as spontaneous urban growth are 
found.  

EVs are environmentally friendly vehicles and they are reducing fossil fuels utilization on the operation of 
petrol and diesel driven vehicles  which help to cut down in production of green house gasses e.g. 
Carbondioxide, Methane, Nitrite Oxide, Sulpher and Chlorofluorocarbon.  Petrol and diesel driven vehicle run 
with producing high carbon emission level causing to air pollution in Nepal. Most countries of Europe and Asia 
have already announced the decision to phase out vehicles running on fossil fuels starting from the year 2030 
in a bid to drastically reduce carbon emission levels. 

EVs has started to operate in Nepal especially to Kathmandu City in 1996  which locally known as Safa Tampo 
and currently run  in number of 600. However, the Truly bus was operated in 1975 from Tripureshowr to 
Surya Binayak but this bus was being discontinue in operation. Many  four wheelers EVs are found in the 
Government offices. Similarly, electric buses have been practiced to ply in Bhairahawa and in Kathmandu City. 
New registration of the Safa tempos in Kathmandu has been stopped even though it has been mentioned that 
environmentally-friendly electric vehicles will be promoted in the National Transport Policy, 2058. 

Nepal had expensed huge amount for the import EVs in fiscal year 2018/19 with compared to fiscal year 

2017/18. As a result, the growth trends of EVs are accelerating rapidly in the country. Most EVs are imported 
from China, India, South Korea and Thailand in 2018/19. The growth trends of EVs are increasing in the 
automobile sector in Nepal. Potentiality of electric production is high that shows a positive sign to operate 
these vehicles in Nepal. 

Pros and Cons of EVs  operation are as follows: 

“0” Emission: There is no combustion process as well as these vehicles do not emit polluting gases into 

the atmosphere resulting no impact on  the environment compared to diesel and petrol driven vehicles. 

Less noise pollution: The electric motor runs quietly resulting there would be produced very low noise 
level.  

Higher efficiency: Electric vehicle performs higher efficiency because the efficiency of an electric motor is 
nearly 90% compared to an internal combustion engine like petrol and diesel vehicles. 

 EVs has low maintenance cost 
 Low fuel and operating cost are found in EVs‟ operation 

Price of EVs is high than other vehicles  

EVs are low range vehicles which cover on a single charge. However, the range of these vehicles is still not on 
par with that of the regular vehicles. Likewise, some of these vehicles are suitable only for low-speed 
applications. 

Battery is one of the major component for EVs operation, is required many charging station for charging and 
these station required enough electricity. Government of Nepal has been establishing many battery charging 
station as well as Nepal has enough power of electricity which make able to  fulfill  the demand of electricity. 
As a result, both the charging station and enough supply of electricity are enabling EVs operation.  Similarly, 
the other components of EVs are as follows:  

Electric Battery: Battery stores the electricity required to run the vehicles and supplies power   to them. 

The higher capacity of the battery makes the higher range of the electric vehicle. Most modern electric 
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 vehicles use Lithium-ion type batteries. These batteries have higher energy density. It means they are 
capable of storing more energy. 

Inverter: Battery stores the electric power in the form of Direct Current (DC). But, the most of the motors 
have been used alternative power supply ( Alternative Current-AC) in the electric vehicles. So, the inverter 

basically convert DC to AC. 

Electric Motor: The function of electric motor is the   rotate of the wheels. Motors are in  both DC/AC. 
However, the AC motors are more common. 

Regenerative Braking System: The electric-vehicle has only limited energy available, which based on 
the capacity of battery therefore there required spare of batteries as well as need available battery charging 
station.  

Power Control Unit: The control unit plays a major role because it controls the activities of all the 

components of an electric vehicle. It monitors the output of the motor, charging of batteries and it also 
provides the necessary information to the driver. 

In the one hand, the government policy supports strongly for EVs operation through tax exemption such as 
free excise duty and 1 per cent custom duty for import of EVs i.e Safa Tempo‟s chassis, engine, motor, 
battery, and battery charger resulting these vehicles are getting the opportunity to grow. The Nepal Electricity 
Authority (NEA) may first have to consider a long-standing demand of EVs manufacturers and operators that 
since battery charging is done during off-peak hours, charging stations should be supplied electricity at 
reduced rates.  

On the other hand, the consciousness of EVs is gradually developing among people that also promote to 
increase for these vehicles operation because EVs are versatile, smart and make good sense economically and 
environmentally. 

Alternative energy has good signs in the developed world that the widespread use of EVs would be an added 
attraction to the tourist experience in Nepal. Safa tempos have garnered a good deal of praise from visitors to 
Kathmandu and free from load shedding in Kathmandu could be the best ever public relation for the city. The 
next step could be EVs in the shape of more and modern trolley buses-which could be the beginning of a 
sensible and much-needed mass rapid transport system. 

In addition to this, Nepal is successful to generate surplus electricity production now a days that will make 
constant supply of electricity in coming days. The government‟s Environment-friendly Vehicle and Transport 
Policy (2014) that aims to increase the share of EVs up to 20 per cent by 2020 can help to grow the operation 
of EVs in Nepal.  

Nepal has still following manufactures for EVs: 

 NEVI(Nepal Electric Vehicle Industry) 
 EVCO (Electric Vehicle Company) 

 GREV (Green Electric Vehicle) 
 GV (Green Valley) and 
 BE (Bagmati Electricals)  

EVs are started to operate in Nepal in 1975 but it could not be continue. Three wheeler which locally known 
as Safa tempo has been started in 1996 and this tempo run as 600 numbers in Kathmandu. This tempo is 
environmentally friendly vehicle although this vehicle has been stopped for register. However, battery driven 
four wheeler vehicle  such cars and buses, are plying increasingly trend in Nepal.  
NEVI Trade Link (P) Ltd. Is a company formed with the purpose of promoting operation of environmentally 

friendly EVs in Nepal. Sunder Yatayat Pvt. Ltd. has started to operate electric buses in Kathmandu.  

The conclusion of the paper is that EVs operation may play significant role to environment as well as 
economic sector, are one of the major vehicles to reduce the level of air pollution in the urban areas of Nepal. 

The EVs industry also plays a positive role in the tourism sector as a good entry point for their vehicles.  
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 This paper has few recommendations which are as follows: 

 Providing training for EVs driver with following matters: 
 Peaking up vehicle efficiency and understanding how the vehicle works and react 

accordingly, 
 Operating system of battery (when operated correctly), 

 Knowing how to charge and manage batteries in different types of weather,  
 Overall, how to be it‟s less complicated than it sounds, 

 Conserving range in operating electric vehicles, and impacting driving style on battery 
depletion,  

 Giving ideas for saving energy loss due to brake suddenly, 
 Save wasting time of drivers for battery charging in charging stations, and 

 Thinking once about charge sessions appropriately for enough battery power before leaving. 
 
Organizing workshop with including the following subjects for EVs operation: 

 to present and discuss options that Kathmandu Metropolitan City can consider to promote 

Electric Vehicle ( EVs.) with reference to linkages to international and national priorities for 
EVs operation  

 to learn best practices from other countries including financing modalities, policy options, 

and so on  
 to share analysis of findings from the preliminary study undertaken to explore key issues of 

EVs including but not limited to technical, financial, and policy reform possibilities, and lastly 
 to present and collect feedback for potential of the pilot projects including establishments of 

charging station, workshop and spare parts shop, and discussion on the role of EVs should begin 

among economists, transporters and power experts, and urban and environmental planners. 
 Consumers would have to weigh the cost of EVs against the petrol and diesel driven vehicles 

cost and breathing cleaner air in the surroundings.  
 Prepare charging hubs with based location and show a map of all nearby charging stations 

in holding board. 
n]vs lgudsf k"j{ sd{rf/L x'g'x'G5 . 
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 lgudsf clj:d/0fLo If0fx? 
r08L s'df/ sfsL{ 

lguddf bL3{;]jf u/L lgj[t ePsf] sd{rf/Lsf gftfn] lgud h:tf] /fli6«o ul/dfaf]s]sf] ;+:yfdf cfgf] ;]jf lb+bf k|fKt 
cg'ejsf] s]xL /dfOnf s] g/dfOnf :d/0fx? k|;t't ug{ hdsf] u/]sf] 5' . s'g} klg /fli6«o :t/sf] ;/sf/L k|lti7fg sfd 
ubf{ ub}{ b]z / hgtfsf] ;]jf s;/L ;dlk{t x'g] eGg] 1fg l;k o; ;=;yfjf6 cfh{g ul/of] eg] b]zsf] cy{tGqsf] d]?b08sf 
?kdf /x]sf] k]6«f]lnod Joj;fodf sfo{/t /xbf k]6«f]lnod k|zf;gn] b]zsf] ljsf; / ;'/Iffdf s:tf] e"ld /xG5 eg] s'/f sfd 
ubf{ cj:yfdf cg'ej ;+ufng kfOof] . b]zsf] ;fdflhs / cflys If]qdf lgudn] k'/ \ofPsf] of]ubfgsf] jofg u/L ;fWo g}  
5}g . t}klg cfk'm sfo{/t /xbf lgudn] ef]u]sf cf/f]x cj/f]x ;+u ;+u} ul/Psf cg'ej JolQmut ?kdf k|:t't u/]sf] 5' . h:n] 
ljt]sf O{ltxf;nfO{ :d/0f ug{ ;xof]u k'Ug] ck]Iff ul/G5 . 
 
;/sf/L :yfoL hflu/ ul//x]sf] cj:yfdf cfgf] of]Uotfn] e]6\g hflu/ cj;/ kl|fKt x'gf ;fy st} klg km8\sf] dfg'{ dflgjo 
:jefj} xf] . h:tf] nfU5 . o;} qmddf g]kfn cfon lgud ln= sf] sd{rf/L cfjZostf ;DjGwL lj1fkg @)#( cflZjg @! 
ut]sf] uf]/vf kqdf ;"rgf k|sflzt eof] . 
 
o;df kl/Iff lbg' k5{ eGg] ;f]rn] uf]/vfkq lslgof] . k/LIff lbg] jf glbg] ljifodf cfo'j]{/ ljefu 6]s' d} ;Nnfx k/fdz{ ug]{ 
ljrf/ u/L uf]/vfkq lnP/ clkm; uP . lj1fkg ePsf] lj1fkg ePsf] uf]/vfkq vl/bsf] x'bf cfo'j]{b ljefudf k|zf;g k|d'v 
zfvf clws[t pk]Gb| s'df/ sfn]sf] sfo{sIfdf xflh/ u/L uf]/vfkq lj1fkg b]vfO o; kmd{ eg{ s;f] xf]nf eg] ;f]w] . Toxf+ 
pk]Gb| sfn] ;+u slj/fh lvn/fh clwsf/L klg ;+u x'g' x'GYof] b'j} hgf Ps} :j/df ;'Jjfsf] hflu/df s]xL ;f]Rg' kb}{g . 
lbg'; kl/Iff kf; klg eOG5 . clws[t :t/df k/LIff lb+bf dfq ljrf/ ug'{ k5{ r08LhL egL b'j} hgfn] eGg' eof] .  
 
a]n'sf sfof{no ;do kl5 uf]/vfkq af]s]/ d}ltb]jLdf sdn zdf{ clwsf/Lsf] 3/df k'u] . sdnhLnfO{ lj1fkg b]vfP xfdL 
h'g?kdf tof/L ul//x]sf 5f}+ . To; cg';f/ of] lj1fkgdf xfdL kf; x'G5f} hf+r lbg' k5{ sdnLn] eg] .  kf]lnkN6 kmd{ lng 
hfg] eOof] kmd{ sxf+ kfp+ clkm; s§f egL sdnhLn] dnfO{ eg] /Tg kfs{ g]kfn cfon lgud ln= sf] jf]8{ 5 ToxL hfpg eg] 
sdnhL uP5g\ . Toxf+jf6 ;8s ljefusf] pQ/ kl§ rfOlgh O6fsf] gof+ ejgdf lgudsf] s]Gb|Lo sfof{no 5 egL jtfP xfdL 
tTsfn} sdnhL jj/dxn k'uL kmd{ NofP . j]n'sf b'j} hgfn] sdnhL 3/df kmd{ el/of] . sdnhLn] lguddf b'j} hgfsf] kmd{ 
j'emfP . 
 
@)#( kf}if !) ut] lnlvt hf+r / @)#( df3 !) cGt/jftf{ eof] @)#( r}q (, !) ut]lt/ cGt/jftf{sf] glthf cfof] glthf 
k|sflzt ePs} j]n'sf aa/dxn k'lu glthf x]/L xfdL hgf kf; eP5f}+ .  
 
!) hgf dWo]df ePsf kf; Ps hgfsf] gfd ljl;P . pgL lguddf slt lbg hflu/ vfP yfxf 5}g . cgo JolQmx?df k|]d 
s'df/ /fO{, /fh]Gb| lszf]/ If]qL , an/fd e§/fO{, r08L s'df/ sfsL{, uflGw/fh sfn] , sdn k|;fb zdf{, uf]ljGb jxfb'/ 
jflgof, cd/ jxfb'/ s6'jfn, lzj k|;fb clwsf/L /x]sf lyof} . o; dWo] klg k|]d s'df/ /fO{ sl/j # dlxgf leq} nf]s ;]jf 
cfof]u kl/Iffdf kf; eO{ dxfn]vf kl/Ifssf] ljefusf] ;'Jjf ;f] ;/xsf] kbdf xfhL/ eP . /fh]Gb| lszf]/ If]qL sf"g clws[t 
, uf]ljGb jxfb'/ jflgof, lzj k|;fb clwsf/L zfvf clws[tdf nf]s ;]jf cfof]u kf; uL uP . rf/ hgfn] lgudsf] bLw{ ;]jf 
u/L pd]/ xbjf6 ;]jf lgj[t eP . o;} u/L uflGw /fh sfn] rflx /fOlhË g]kfnsf] pk ;Dkfbdf uP .  
 
nf]s ;]jf cfof]u kf; eP/ hfg]df /fh]Gb| lszf]/ If]qL g]kfn ;/sf/sf] sfod d'sfo d'Vo ;lrjsf] kb u|x/0f u/L ;]jf lgj[t 
eP klg k|]d s'df/ /fO{ cfk"lt{ ;lrj eO{ lgudsf] ;+rfns ;ldltsf] cWoIf x'b} xfn u[x dGqfnosf] u[x ;lrj sfo{/xt /x]sf 
5g\ . @)#( ;fnsf] To;} lj1fkgdf ;xfos låTo kf; eO cfpg] dWo] g]kfnsf] 6]«8 o"lgogsf] Oltxf;df :yflkt x'g ;kmn / 
lgudsf] clwsfl/s 6]«8 o"lgogsf] clwsfz ;do cWoIf / lgudsf] ;+rfns ;ldltdf sd{rf/L k|ltlglw, ;+rfns ;b:o b]jL 
k|;fb Gof}kfg] klg Ps x'g . 6]«8 o"lgog sld{sf gtf lgud / sd{rf/Lx?sf] xs lxtdf oLsf] cljiol/0fLo of]ubfg /x]sf] 5 .  
 
@)#( ;fnsf] lgudsf] lj1fkg 5gf}6 eO{ cfPsf ;j} txsf sd{rf/Lx? cf –cfgf] tx / If]qdf s'zn k|lj0f bIf OdfGbf/ 
/x]sf] b]lvG5 . lgud leq / lgud jflx/ hxf+ /x] ePklg cfgf] sfo{ If]qdf cjn sd{df0fLdf bl/Psf] kfOG5 .  
 
lgudsf] ljlwjt k|j]z @)#( r}q #) ut] lgo'lQm kq z'? eof] . @)#( r}q @! ut] cfo'j]{b lrlsT;fno g/b]jLsf] vl/bf/ 
kbjf6 @)#( r}q @@ ut]jf6 nfu' x'g] u/L /fhLgfdf lbO @)#( r}q @# ut] g]kfn cfon lgud ln) sf] ljt/0f ljefudf 
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 kb:yfkg eof] . To; j]nf k|zf;g ljefusf] k|d'vdf p4j k|;fb kf]v/]n / ;xfos k|d'v clws[t  >LdtL lj0ff /f0ff x'g' 
x'GYof] . k|zf;g zfvfdf xflh/ u/]kl5 >LdtL lj0ff /f0ff jl/i7 ;xfos gj/fh sfn]nfO{ pxf+nfO{ k|wfg ;/sf]df k'ofpg'; 
egL c/xf/fpg' eof] . sfn] hL dnfO{ tTsflng ljqmL tyf ljt/0f ljefu k|d'v gf/fgGb k|;fb k|wfgsf] sfo{sIfdf k'ofP . 
pxf+ zfvf k|d'v w'|j k|;fb zdf{nfO{ p;nfO{ d]r 6]j'nsf] Joj:yf ldnfpg'; eGg' eof] . 
 
d w'|j k|;fb zdf{ / clws[t dlngf tfd|fsf/sf] sfo{sIfdf /x]sf] d]rdf j;] . lbgsf] b'O{ jh] lt/ dlngf tfd|fsf/ ;+u ljbf 
dflu d k'/fgf] clkm;jf6 /fhLgfdf lbPsf] /sd lx;fj ldnfg u/L cfp5' eg] pxf+n] 5'§L lbg' eof] . d lbgsf] # jh] lt/ 
cfo'j]{b lrlsT;fno g/b]jL k'uL cfgf] lng lbg lx;fj ldnfg u/] . ToxL a]n'sfsf] % jh]sf]n] lguddf gcfO ;f]em} d}ltb]jL 
8]/fdf cfP . 
 
ptf lguddf j]n'sf xfhL/ ug]{ j]nfdf dnfO{ gb]Vg' kl5 lgs} v}nf j}nf dlrP5 . cfh} xflh/ ePsf] sd{rf/L j]n'sf xflh/ 
g} gu/L s;/L stf uof] . 
 
ef]lnkN6 @)#( r}q @$ ut] !) jh] xflh/ u/]/ zfvfdf k'u] dnfO{ l;w} tf/fGbg k|;fb k|wfgsf] sfo{ sIfdf xflh/ u/fOof] . 
pxf+n] lxhf] tkfO{ sxf+ uPsf] clkm; 5f]8]/ eGg' eof] . d}n] clws[t dlngf tfd|fsf/nfO{ b]vfpb} klxnfsf] clkm;df /fhLgfdf 
lbPsf] lx;fj ldnfg u/L cfp5' egL 5'6L dfu]/ uPsf] ;/ eg] . pxf+n] Pzf] dlngf tfd|fsf/sf] d'vdf x]/L P xf] < To;f] eP 
l7s 5 cj To;f] gug'{ eGg' eof] .  
 
To; kl5 dlngf tfd|fsf/n] :6]zglzn lnyf] lk|G6 u/]sf] ljqm]tfsf] gfd 7]ufgf / lhNnf n]Vg]sf] cfly{s jif{ cg';f/ !@ 
dlxgf gfd n]lvPsf] kmf/d / k]6«f]lnod kbfy{ ljqmL u/]sf] kf6L{jfOh ljj/0f lbg' eof] . @)#@ >fj0f dlxgf b]lvjf6 sfd 
z'? eof] . To; j]nf ljqm]tfsf] kf6L{jfOh ljj/0fdf lhNnf v'nfOPsf] x'b}g lyof] . ljqm]tfsf] gfd / ljqmL :ynsf] 7]ufgf 
dfq n]lvPsf] x'GYof] . h:t} dNn cfon , wgu9L, l8lj yfkf P08 sDkgL sfOnfjf;, b'uf{/fh zfSo kfNkf, ljxfl/nfn P08 
;G; e}/xjf, e"n;fn t]n e08f/ jflnª n]lvPsf] x'GYof] . cfk'mn] lhNnf klxrfg ug]{ hlt ul/of] , ug{ g;s]sf] hlt cfk'mdf 
cuf8L sfo{/t sd{rf/L / If]qLo l8kf]jf6 cfPg sd{rf/LnfO{ ;f]wL lhNnfsf] gfd n]lvGY\of] . o;/L d}n] @)$! cfiff9 d;fGt 
;Dd sf] ljqmL ljj/0f c~rnut / lhNnfut ?kdf tYofs ljZn]if0f u/] . 
 
@)$) ;fnsf] h]i7 c;f/tfsf dxf k|jGws ;"j0f{ ljqmd yfkf lgudsf] ;xfos sDkgLsf ?kdf g]kfn No"j, lj6'ldg pBf]u 
Pn=lk= Uof; Knf06 / hfkfgL ;xof]udf pbok'/ l;d]G6 sf/vfgf ;DefJotf cWoog u/fO sfd cuf8L jl9/x]sf] lyof] . 
g]kfndf vfgf ksfpg] Uof;sf] Psnf}6L ljqm]tf kz'klt zDz]/sf] :jfldTjdf /x]sf] g]kfn Uof; jfnfh' dfq lyof] . kz'klt 
zDz]/n] cdn]vu+h Uof lkmlnÎ :6]zg / Uof; l8kf] ;+rfng gug{ bjfj lbPsf /x]5g\ t/ ;"j0f{ ljqmd yfkfn] cfgf] sfd 
/f]sf lyPg . 
 
To;} ;dodf /fli6«o k+rfotdf pbf/jf8L k~r / cg'bfof/jfbL k~r jLr dt e]8 rln/x]sf] cj:yfdf cg'bfPjfbL k~r ;d"x 
/fli6«o k~rfotdf ;"o{ jxfb'/ yfkf lj?4 NofPsf] cljZj;sf/k|:tfj ;lxt lyof] . To;kl5 nf]s]Gb| jxfb'/ rGb| k|wfg dGqL 
eP . To;} dlGq d08ndf cfk"lt{ dGqL kz'klt zDz]/ /f0ff eP . @)$) dfu{ dlxgfdf lgudsf] ;+:yfks dxf k|jGws ;"j0f{ 
ljqmd yfkfnfO{ 3/]n' ljqmL tyf lzNk e08f/sf] dxf k|jGwdf ;?jf eof] . tTsfn} lgudsf] cWoIf tyf dxf k|jGwsdf 
u'0f/fh pkfWofo /]UdL lgo'lQm eP . To; kl5 g]kfn No"j cfon / g]kfn lj6'ldg Jof/]n/ p pBf]u dfq 5'§} sDkgLsf] 
?kdf :yfkgf eP . 
 
lgudsf] z'? :yfkgf g]kfn cfon lgud l8n/sf] ?kdf sfo{/t ePsf] lyof] . o; lgudsf] k|f/lDes r/0fdf sfo{/t 
sd{rf/Lx?df ;"j0f{ ljqmd yfkf, hLjg k|;fb vgfn , tf/fgGb k|;fb k|wfg / w'|j k|;fb zdf{sf] k|d'v e"ldsf /x]sf] b]lvG5 . 
lgudnfO{ pxf+n] 7"nf] ?kddf k|rf/ k|;f/ gu/L ;+:yfut ljsf; ug'{ ePsf] b]lvG5 . lsg eg] d}n] g]kfn cfon lgudsf] 
hflu/ lj1fkg kmd{ kbf{ k9g ;fdfu|L vf]Hbf g]q jxfb'/ yfkf / k/z' k|wfgsf] ;fdfGo 1fgdf g]kfn cfon lgud k|f=ln= ? Ps 
nfv clws[t k"+hL ePsf] k]6«f]lnod kbfy{sf] :6f]n l8li6«Jo"6;{ eGg] dfq k9]sf] lyP . 
 
@)$) ;fnsf] kf}if @^ ut] lgudsf] jflif{s pT;j dgfpg n]v n]Vg] k|of]lutf ;lxt ;fgf] sfo{qmd u/L v'Nnf ?kdf ;j} 
sd{rf/L dfem jflif{s pT;j dgfpg] sfo{ u'0f/fh pkfWopfopn] klxnf] k6s ug'{ eof] . 
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 @)$@ b]lv jflif{s pT;j eJo?kdf kf6L cfof]hgf u/L kqsf/ , Jofkf/L , /fHo d'v, k|zf;s dGqL ;lxt pkl:ytdf 
lgudsf] jflif{s d'v kq "k|eft " k|sfzg u/L dgfOof] . To;kl5 obf sbf 5f]8]/ lgoldt ?kdf "k|eft " k|sfzg sfo{ rln 
/x]sf] 5 . 
 
o;/L lgudsf] k|rf/ k|;f/ x'b} uO/x]sf] cj:yfdf @)$@ ;fnsf] e'sDkdf lgudsf] tkm{ e'sDk /fxt sf]ifdf ? @% nfv 
;xof]u u'0f/fh pkfWon] tTsflng dxf/fgL P]Zjo{ /fHo nIdL b]jL zfxnfO{ k|bfg u/]kl5 lgudsf] gfd hghgsf] dfg;kN6 
k|Zg uof]{ . 
 
u'0f/fh pkfWofo cWoIf tyf dxf k|jGws eP kl5 Ol08og cfon ;+u k]6«f]lnod kbfy{ vl/b u/L k] Og l;lnksf] cfwf/df 
x'g] vl/b k|s[ofnfO{ cGTo u/L k|f]8S6 8]nLe/L cb/ -lk=l8=cf]= _ sf cfwf/df !% . !% lbgdf Ol08og cfonnfO{ e'QmfgL 
lbg k|rngsf z'? jft ug{'{ eof] . 
 
klxnf] gfsfjGbL 
!(*( dfr{df g]kfn ef/t jLr jfl0fHo ;GwL gljs0f x'g' kg]{ ef/tn] jfl0fHo ;GwL gljs/0f gug]{ tYo ;fj{hlgs e};s]sf] 
lyof] . To;}n] zfxL g]kfnL ;]gf clws[tx? lnlvt ?kd} lgudsf] ;+ro e08f/ Ifdtf, 6}+s ;+Vof ljqm]tfsf] ;+Vof / lgudsf] 
ljqm]tf ;+u k]6«f]lnod kbfy{ ;+lrt ug]{ e08f/ Ifdtf slt 5 egL tYof+s ljZn]if0f u/fO{ ln/x]sf lyP . To;} ;do Pp6f 
tYofs rflx d]/f] dfg;j6n ufl8 /x]sf] 5 . lgudsf kDkjfnf ljqm]tf / 8«djfnf ljqm]tfsf] ;+lrt Ifdtfsf] yYof+s 
ljZn]if0f ubf{ b]ze/ ljqm]tfx? ;+u s"n (((( gf} xhf/ gf} ;o pgfg;o lsnf] ln6/ /x]sf] lyof] .  
 
ptf ef/tn] gfsfjGbL nufpg] kSsf e};s]sf] x'gfn] dxf k|jGws u'0f/fh pkfWofon] ljt/0f ljefusf lgb]{zs w'|j k|;fb 
zdf{nfO{ snstf k7fO{ k]6«f]lnod kbfy{ ;+ro ug]{ e08f/ ef8fdf lng kxn ug{ k7fpg' ePsf] lyof] . lxGb':tfg cfonn] ljb]z 
lghL t]n sDkgL k]6«f]lnod kbfy{ ;+ro e08f/ ug]{ lyof] . vl/b u/]sf] /x]5 . Tof] l8kf]jf6 s]xL el6{sn 6}+s ef8fdf lnO{ 
k]6«f]n, l8h]n / xjfO{ OGwg /fVg] k|jGw eof] .  
 
otf ljt/0f ljefusf] lgb]{zs df]xg k|;fb clwsf/L x'g' ePsf] lyof] . @)$% r}q 1) ut] /ftsf] !@=)) jh] b]lv Ol08ofn] 
/Slf}n / hf]ujgLsf jfx]s ;j} gfsf jGb ef]if0f u/]sf] lyof] .  
 
To; lbg dGqfno / lgudsf] ljrdf 5nkmn rln/x]sf] lyof] . ;j} l8kf]sf] :6s ljj/0f s]Gb|df cfO;s]sf] / j]n'sf * 
jh]lt/ sf7df08f}+ pkTosfsf k]6«f]n kDksf] :6s lng] / kDksf] gf]hndf l;n nufpg] sfo{df lgudsf] OGwg l8kf] 
l;gfd+unsf pk k|jGws 8Dj/ jfb'/ j:g]t nufot s]xL sd{rf/L / ljt/0f ljefujf6 pk k|jGws ls/0f s'df/ 3tL{ / d 
;+o'Qm ?kdf vl6O pkTosf leqsf #@ j6f kDksf] :6s lng] / l;n nufpg] sfd zls !! jh] s]Gb|df k'luof] . tTsfn} 
lgudsf] cWoIf tyf dxf k|jGws sfo{sIfdf l;gfd+unsf] l8kf] k|d'v s]Gb|Lo sfof{nosf ljefuL k|d'v / ;Dj4 sd{rf/L j}7s 
j:of] .  
 
@)$% r}q !! ut] kl5 lgud ;+u ePsf] ;+lrt k]6«f]lnod kbfy{ lgoGq0f / ;Gt'ng sfod u/L sf]6f tf]sL ljqmL ljt0f ug]{ 
of]hgf jGof] . ;fgf ;jf/L ;fwg, ef8fsf j;, 6«s, df]6/;fOsn, 6}+S;L, lghL / ;/sf/L sf/nfO{ ;fKtfxLs ?kdf lbg] 
t]nsf] sf]6f sfod eof] . ofqL jxfs j; / 9'jfgLsf ;fwg 6«snfO{ kfPs kg]{ kDk tf]Sg] / Ps lbg lj/fP/ k]6«f]n kdk 
;+rfng ug{ of]hgf jGof] . cWoIf tyf dxf k|jGws u'0f/fh pkfWofon] df]xg k|;fb clwsf/LnfO{ ef]ln t]nsf] s'kg ljt0f 
ug]{ k|jGw ldnfpg slt sd{rf/L rflxG5 . sxf+ sxf+jf6 s;/L s'kg ljt/0f ug]{ / cfjZos ;'/Iffsf] ;d]t k|jGw ug]{ tof/ 
ug'{ eGg' eof] . 
 
df]xg k|;fb clwsf/Ln] efljof]hgf s;/L ;+rfng ug]{ eGg] ljifodf ;'emfj k|:t't ug{ cWoIf ;dIf cg'dlt lng'  
eof] . pxf+n] cfgf] s'/f cWoIf ;dIf k|:t't ug'{ eof] . dfyL pnn]v ePsf ;j} sfo{ lgudn] ;DkGg ug{ ;Sg] ePsfn] 
xfdLnfO{ sfd ug{ s'g} sl7gfO kb}{g t/ lgudsf] ;+/rgf leq /x]/ t]nsf] s'kg ljt/0f ug{ xfd|f] o; k"jf{wf/ / sd{rf/Ln] 
sl7gfO x'g] eg] ;'/Iffsf] klg xfdLnfO{ 7"n} r'gf}lt cfpg ;S5 . To;n] lgudsf] t]nsf] s'kg hf/L ug]{ sfd gu/L ;j} 
cGrnsf crnfwLz sfof{no dfkm{t ug{ ;'/lIft / ;lhnf] x'G5 . ;j} ;jf/L ;fwgsf] lsl;d cg';f/ t]n ljqmL ug]{ sf]6fsf] 
;"rgf lgudn] k|To]s cGrfnfwLz sfof{nodf Ps lbg cuf8L k7fpg] ;f]xL cg'?k s'kg ljt0f x'G5 . lguddf s'g} lsl;d 
le8ef8 x'b}g eGg' eof] . 
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 cWoIf tyf dxf k|jGwsn] df}g eO s'/f ;'g] kl5 l7s clwsf/L hL d cfk"lt{ dGqLHo" ;+u ef]ln ;Nnfx u/L c~rnfwLz 
sfof{no jf6 k]6«f]lnod kbfy{sf] ljt/0f ug]{ >L % sf] ;/sf/jf6 lg0f{o u/fp5' eGg' eof] . To;lbg @ jh] /ftL ;j} cfgf] 
jf;:yfg kmls{of] . 
 
vfgf ksfpg] Uof;sf] sf7df08f}+ pkTosf leq dfq vkt /x]sf]n] Uof; pkef]Qmf klg dl§t]n vfgf ksfpg] eP . ;jf/L 
;fwg ;+Vof klg sd} lyof] . u|fld0f If]q / cgo zx/L If]qdf bfp/fs} j9L k|of]u x'g] ubYof] . ljz]if u/L zx/L If]qsf 
pkef]Qmfn] dl§t]ndf vfgfksfpg] ub{y] . tTsflng >L % sf] ;/sf/n] !$ c+rnflwz sfof{nojf6 k]6«f]lnod kbfy{sf] ;jf/L 
;fwgsf] s'kg ljt/0f ug]{ lg0f{o eof] . ;f]xL cg'?k s'kg ljt/0f eP . sf7df08f}+ pkTosfsf ;j} k]6«f]n kDkdf lgudsf] 
s]Gb|Lo sfof{nodf b}lgs Hofnfbf/Ldf sfd ug]{ sd{rf/L ;lxt k|ltlglwsf ?kdf b}lgs k7fpg] k|jGw eof] . 
 
gfsfjGbL kl5 >L % sf] ;/sf/n] d'n'jf6 ;fdfg cfoft ug{ OGL _ ug]{ cg'dlt lbg] gLlt nfu" uof]{ . o;} gLlt cg'?k 
lgudn] l;+ufk'/sf] k]6«f]nl;n sDkgLjf6 k]6«f]n l8h]n / xjfO{ OGwg cfoft u/L snsQf jhjhdf ef8fdf lnPsf] el6{sn 
6}+s ;+lrt uof]{ . ef/tLo 6}+s 6«s ;+rfns 6«f:kf]{6/ x'g' k|;fb cu|jfn / cgo s]xL 6«f:kf]{6sf 6}+s 6«sjf6 k]6«f]n l8h]n / 
xjfO{ OGwg /S;f}n / hf]ujgLjf6 cdn]vu+h, sf7df08f}+, e}/xjf / hf]ujgLjf6 lj/f6 k]6«f]lnod kbfy{ cfoft ug{ yfNof} . 
b]z leq s]xL xb;Dd cfk"lt{ ;'Jojl:yt x'b} uO/x]sf] lyof] .  
 
Open General License jf6 t]>f] d'n'sjf6 k]6«f]lnod kbfy{ ug]{x? xf]8 rln/x]sf] lyof] . o:t} cj:yfdf @)$^ h]i7 lt/ 
Pp6f j]nfolt sDkgL lgudnfO{ k]6«f]lnod kbfy{ ;KnfO{ ug]{ eP/ tTsflng b/jfl/o ;+u ;dGjo u/L cfk"lt{ dGqfno k|:tfj 
k]z u/L lgudn] To; sDkgL ;+u ;Demf}tf u/]/ k]6«f]lnod kbfy{ cfoft ug'{ kg]{ eP5 . lgudsf cWoIfn] To; sDkgLsf] 
jf/]df j'em\bf s'g} klg d'n'sdf k]6«f]lnod kbfy{ ;KnfO{ u/] s'g} e/kbf]{ cfwf/ /x]g5 . ptf zlQmzfnL ;d'xn] h;/L klg 
sDkgL ;+u ;Demf}tf ug'{ kg]{ cj:yf cfP . ;Demf}tf eP kl5 k]6«f]lnod kbfy{ ;KnfO{ ug{ g;s] kl5 ajG7fnfO{ ljrf/ u/L 
;Demf}t fug{ jhf/ Joj:yfsf gfoj dxf k|jGws tf/fgGb k|;fb k|wfgnfO{ k&fO{ ;Demf}tf ubf{ pQm ;Demf}tf >L % sf] ;/sf/ 
dlGq kl/ifbjf6 cg'df]bg eP kl5 nfu' x'g]5 egL s}lkmot n]Vg' egL cfk'm rflx ljbf :jLs[t u/fO{ 3/ d} j:g' eP5 . 
tf/fgGb k|;fb k|wfgn] s}lkmot hgfO{ ;Demf}tfdf lgudsf] ;xL u/]kl5 sDkgLsf] k]6«f]lnod kbfy{ ;KnfO{ ug]{ k|:tfj xfjf e} 
pbof] . 
 
tTsflng zlQmzfnL ;d'x cfgf] of]hgf ;kmn geP kl5 tTsflng g]kfn ;/sf/n] u'0f/fh pkfWofonfO{ lgudsf] cWoIf 
tyf dxf k|jGwsjf6 x6fO{ g]kfn ;/sf/df /x]sf] lnog kbdf lkmtf{ uof]{ . 
 
;/sf/n] tTsflng :jf:y\o dlGqsf 5f]/f rf6{6 Psfp06]06 lbks yfkfnfO{ lgudsf] dxf k|jGws lgo'lQm uof]{ . dxf k|jGws 
lbks yfkfn] sd{rf/lsf] ;do ;fk]If ;'ljbf j[l4 ug]{ / sd{rf/L sNof0f sf]if ;+rfng ljlw kf/bzL{ jgfO sfof{Gjogdf 
NofPsf lyP . pg}sf] sfof{sfndf lgudsf] ;+ro e08f/ j[l4 ug]{ PlzofnL ljsf; j}+ssf] C0f ;xof]u l8kf] yk ug]{ cfof]hgf 
;Demf}tf eP . o; cGtu{t sf7df08f}+df yfgsf]6df, kf]v/fsf] uug uf}8fdf, a/fsf] cdn]vu+hdf yk l8kf] lgdf{0f u/fpg] 
sfo{ cf/De eP . 
 
@)$^ kmfu'g & ut] b]lv g]kfnL sfu|];sf u0f]zdfg l;+xsf] g]t[Tjdf jfd df]rf ;+u ;Demf}tf u/L jx'blno cfGbf]ng z'? eof] . 
cfGbf]ng pTsif{?k lnP kl5 tTsflng >L % dxf/fhlw/fh lj/]Gb| jL/ ljqmd zfxjf6 k+rfotL Joj:yfjf6 "lgb{nL " zJb 
x6fO{ jx'blno k4tLsf] cf]if0f eof] . 
 
@)$& a}zfv $ ut] cGtl/d dlGqd08nsf] k|wfg dGqL s[i0f k|;fb e§/fO{ eP  e§/fO{ k|wfg dGqL eP kl5 h]7 dlxgflt/ 
ef/t k|d0f u/] kl5 gfsfjGbL ef/tn] vf]Nof] . 5fof lsl;dn] ;DjGw ljsf; ug]{ cf]if0ff g]kfn / ef/tsf k|wfg dGqLn] 
3f]if0ff u/] . sl/j !% dlxgf hlt ef/tLo gfsfjGbL lg]kfnL hgtfn] ef]Ug' kof]{ . 
 
@)$& c;f/ lt/ lbks yfkfnfO{ lgudsf] dxf k|jGwsjf6 g]kfn ;/sf/n] x6fof] . s]xL ;do kl5 cd[tdfg gsdL{nfO{ 
lgudsf][ dxf k|jGwsdf lgo'lQm u/L ;/sf/n] k7fOof] . cd[t dfg gsdL{n] cfgf] sfo{sfndf s]xL ;+:yfut ljsf;sf 
kfOnfx? rnfP/ pgn] u'0f:t/ lgodfjnL nfu" u/] eg] lgudsf] k]6«f]lnod kbfy{df x'g] k|fljlws gf]S;fgL lgoGq0f ug]{ 
;sf/fTds kxnsf] z'?jft u/] . 
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 jx'blno Joj:yf b]zdf jxfnL elP kl5 lgudsf] sf/f]jf/ ug]{ d'Vo gLlt ;/sf/sf] k"0f{ lgoGq0fdf /xgfn] lgudn] Pp6f sfn 
v08df k'Ubf #@ vr{ eGbf j9L gf]S;fgL Joxf]g'{ kof]{ . cGt/f{li6«o d"No j[l4 sd x'b} hfg' / @)&! cflZjg !# ut] b]lv g]kfn 
;/sf/n] :jrflnt d"No k|0ffnL nfu" uof]{ . o; k|0ffnL lgudsf] d"No k|0ffnL s]xL ;sf/fTds ;Gb]z lbPsf] 5 . 
 
lgudsf] ;]jfdf /x/xbf bf]>f] k6s gfsfjGbLsf] ;fdgf g]kfnL hgtfn] ug'{ kof]{ . g]kfndf hf/L ePsf] ;+ljwfg k|lt ef/tsf] 
c;xdtLsf sf/0fn] @)&@ cflZjg # ut] b]lv @)&@ df3 @@ ut] ;Dd ef/tn] gfsf jGbL nufof] . o; kl/360ffn] ef/t 
g]kfn ;+u s'g} klg j]nfdf c;xdt eof] eg] gfsfjGbL nufp5 eGg] g]kfnL hgdfg jlnof] 5fk ef/tn] 5]8]sf] 5 . o;y{ 
g]kfnL ;dfhn] cf§gf] v'§fdf pleGg ;Sg] lsl;dsf of]hgf jgfpg' kg]{ cfhsf] 6]ssf/f] cfjZostf /x]sf] 5 . o; 
gfsfjGbLn] g]kfnLsf] Oltxf;df ;j} eGbf j9L cfly{s Jooef/ jxg ug{ g]kfnL jfwo eP . 
 
cdn]vu+h k]6«f]lnod kfOknfOgsf] k|:tfj @)$& h]i7 dlxgfdf dxf k|jGws lbks yfkfn] ljt/0f ljefusf lgb]{zs w'|j k|;fb 
zdf{nfO{ ;DefJotf cWoog u/L k|ltj]bg k]z ug{ nufPsf lyP . To;j]nf Ps k[i7sf] cfof]hgf k|ltj]bg k|lt lsnf] ld6/ ? ! 
nfv -ef/tLo ?kof_ sf lx;fjn] /S;f}n — cdn]vu+h ;Ddsf] $) ls=ld=sf] $) nfv ef/tLo ?k}of nfUg] cg'dfg ul/Psf] 
lyof] . To;kl5 lgud Joj:yfkgdf k|To]s jif{ cf=j=df kfOknfOg lgdf{0f cuf8L j9fpg] k|of; rfln/x] . 
 
;g\ @))( df bf]>f] k6s lgud / Ol08og cfonsf] ;+o'Qm kxndf /S;f}n — cdn]vu+h $! ls=ld= kfOknfOg lgdf{0f ug]{ 
;DefJotf cWoog e} *$ s/f]8 ef/tLo ?k}of vr{ cg'dfg ul/Psf] lyof] . t/ kl/of]hgfn] klg d"lt{?k lng ;s]g . 
 
t]>f] k6sdf rflx ef/tLo k|wfg dGqL bfdf]b/ bf; g/]Gb| df]bL @)&! >fj0f !* / !( ut] % / ^ cui6 @)!$ df ePsf] 
g]kfn e|d0fsf] cj;/ /S;f}n — cdn]vu+h ;Dd kfOknfOg lgdf{0f ug]{ ;xof]usf] 3f]if0ff u/] . 
 
g]kfn e|d0f ef/tsf k|wfg dGqL :jb]z kmls{Psf] t]>f] lbg @)&! >fj0f @@ / @# ut] - @)!$ cui6 * / ( _ df Ol08og 
cfon skf]{/]zgjf6 /S;f}n — cdn]vu+h ;Dd kfOknfO{gsf] k"j{ ;j]{ ug{ sd{rf/L v6fOof] . ljleGg ?6df u/L ^ j6f ;j]{ 
ePsf lyP . ;j eGbf jL/u+h — x]6f}8f lqe'jg /fhdfu{ ;8ssf] b]j|] ;8s 5]pdf k]6«f]lnod kbfy{ kfOknfO{g lgdf{0f ;ug{ 
pko'Qm 6 5gf}6 eof] . g]kfn ;/sf/sf] ;8s ljefun] klg o; k|:tfj cg'df]bg u/L kfOknfO{g lgdf{0f z'? eof] . Ol08og 
cfonn] /S;f}nsf] ;§f df]ltxf/Ljf6 kfOknfO{g lgdf{0f ug{ k|:tfj cg'?k kfOknfO{g Ol08ogn] lgdf{0f ;DkGg u/L @)&^ efb| 
@$ ut] Joj;flos ?kdf k]6«f]lnod ;KnfO{ ug{sf] nflu g]kfnsf k|wfg dGqL v8\u k|;fb cf]ln / ef/tsf k|wfg dGqL g/]Gb| 
df]bL ;+o'Qm ?kdf pb3f6g eof] . g]kfndf ef/tjf6 k]6«f]lnod kbfy{ kfOknfOgjf6 cfoft ug]{ sfo{ z'? eof] . o; 
kfOknfOg jf6 k]6«f]lnod kbfy{ cfoft z'? eP kl5 lgudsf] cjf}+ cfly{s Jofoef/ ePsf] 5 eg] 9'jfgLstf{x? klg b[io cb[io 
Jofoef/ s/f]8f} ?kdf hf]luPsf] 5 eg] jftfj/0f k|b'if0f s dug{ klg lgs} 7"nf] ;xof]u k'u]sf] 5 .  
 
cGTodf, 
g]kfn cfon lgudsf] :yfkgfsf] %) cf}+ jif{ cyf{t :j0f{dxf]T;'j dgfpg ;kmn ePsf] 5 . ? ! nfv clws[t k"hLdf k|fOj]6 
sDkgLsf ?kdf :yfkgf ePsf] lgud b]zsf] cfoftdf 7"nf] lx:;f cf]u6 ;sIf ePsf] 5 eg] /fhZj ltg{ klg cu|:yfgdf lgud 
/x]5 . cfufdL lbg lgudn] b]z hgtfsf] dfemdf cu|0fL ;+:yfsf ?kdf /xL ;j{;'ne ?kdf k]6«f]lnod kbfy{sf] cfk"lt{ Joj:yf 
ldnfpg ;kmn x'b} hfg]5 eg] cfz ug{ ;lsG5 .  
 

n]vs lgudsf k"j{ sd{rf/L x'g'x'G5 . 
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 k]6«f]lnod kbfy{sf] Handling tyf Processing Plant vt/gfs (Hazardous) If]q . 
 z/b k|;fb kf}8]n 

k]6«f]lnod kbfy{ cToGt k|HjngzLn ;fy} laikmf]6s kbfy{sf] ?kdf k|dfl0ft ePsf] kbfy{ x'gfn] o;nfO{ vt/gfs (Hazardous) 
kbfy{sf] Group df /flvPsf] 5 . Hazardous u'0f ePsf] sf/0f o; kbfy{sf] sf/f]af/ ul/g] If]q lgwf{/0f / lgdf{0f 
;+rfng ubf{ cjnDag ug'{kg]{ afWosf/L Standard x?, Code x? / Specification x? lgwf{/0f ePsf 5g\ / ;+;f/e/ nfu' 
ul/Psf 5g\ . o; kbfy{sf] :6f]/ ug]{ / ;Frfng ug]{ Depot/Terminal x?df k|of]u ug'{kg]{ :yflkt ;Dk"0f{ dfgsx?, 
dfkb08x?, lgb]{lzsfx? ;fy} guidline x? ;d]tsf] cjnDag u/L cToGt ;hutf ;fy} ;fjwfgLk"j{s ;Frfng ug'{kg]{ x'G5 . o; 
If]q leq sf/0fj; x'g] b'3{6gf÷ljikmf]6 af6 cfunfuL x'g uof] eg] cfunfuL ;dg ug{sf nflu Aoa:yf ul/Psf ;j} 
pks/0fx? / ;+oGqx?sf] Ifdtf eGbf aflx/ hfg ;Sg] cj:yf l;h{gf x'G5 / o;n] 7"nf] hgwgsf] Iflt k'/ \ofP/ ;a} ;F/rgf 
Wj:t kfg{ ;S5 . To;sf/0f o; kbfy{sf] sf/f]af/ ug{ lgdf{0f ul/g] KnfG6 / KnfG6 kl/;/ leq kg]{ ;Dk"0f{ ;F/rgfx?sf] 
lgdf{0f h8fg / ;+rfng ubf{ :yflkt sf]8x? ;fy} :6fG88{x?sf] cjnDag ug}{kg]{ x'G5 . olb o; s'/fnfO{ Vofn gu/L lgdf{0f 
ul/Pdf eljiodf s'g}klg ;dodf b'3{6gf x'g uof] eg] cg';Gwfgsf] klxnf] Step g} codes/standardscg';f/ ag]sf] 5÷5}g 
eGg] g} x'G5 . o; ljifo o;} sf/0f ;a}eGbf uDeL/ 5 . codes/standards cg';f/ ag]sf] 5 eg] dfq cGo a'Fbfdf 
cg';Gwfgstf{ k|j]z ug]{ cj:yf /xG5 . To;}sf/0f klg lgdf{0fstf{ / :jLs[ltstf{n] ;Dk"0f{ lhDd]jf/L lng'kg]{ cj:yf  
cfpF5 . pbfx/0fsf] nflu Pp6f High blood pressure -@)) mm Hg eGbf dfly_ ePsf] dflg;nfO{ p;sf] cj:yf l7s} 
b]lvPtfklg pQm ljifo Wofg glbO{ sfd nufO{/xbf s'g}klg a]n d[To' x'g ;S5 . To;sf/0f ljgf codes/standards cjnDag 
gu/L lgdf{0f ePsf ;F/rgfsf] klg x'G5 . 

k]6«f]lnod kbfy{ sf/f]af/ ug]{ KnfG6 lgdf{0f ug{ / ;Frfng ug{ s'g s'g sf]8x?, :6fG88{x? / :k]lzlkms];gx?sf] cjnDag u/L 
lgdf{0f sfo{ of ;Frfng ug'{k5{ t < of] g} ;aeGbf dxTjk"0f{ k|Zg xf] . k]6«f]lnod kbfy{sf] sf/f]af/ / ;~rfng ug{sf] nflu 
KnfG6sf] :yfkgf ug'{5 eg] pQm sfo{ cuf8L a9fpgsf] nflu ;a}eGbf klxn] Land selection ug'{kg]{ x'G5 . o;sf] nflu s] 
s:tf] vfnsf] hldg o; lsl;dsf] KnfG6 :yfkgf ug{ cfjZos k5{ ;f] s'/f Plant design philosophy df lbO{Psf] k|fjwfgsf 
a'Fbfx? sf] cg';f/ land select ug'{k5{ . o;sf] ;du| kIfsf] af/]df pNn]v ug{ / ;dfa]z ug{ o; ;fgf] n]vdf ;Dej ePg . 
o; af/]df olQ g} afFsL pQm design philosophy cg';f/ ug'{kg]{ x'G5 . 

k]6«f]lnod kbfy{sf] u'0f Hazardous ePsf] sf/0f plant layout ug]{ sfo{ Psbd} dxTjk"0f{ / ulDe/ 5 . KnfG6 lgdf{0f ubf{ 
laleGg Ansx? 5'§ofpg' k5{ h:t} Tankage Block, Admn. Block, Electrical Block, Control Block, Fire Sefty Block 

x?sf] :yfg Specific :yfgdf /fVg'k5{ . ;fy} prevaling wing direction, approach road / Plant kl/;/af6 vapour 

lgisf;g direction klg lgwf{/0f ug'{kg]{ x'G5 . KnfG6sf] nflu cfaZos kg]{ ;Dk"0f{ material x? / pks/0fx?sf] 
Standards/codes lgwf{/0f ug'{kg]{ x'G5 . KnfG6 lgdf{0f x'g] qmddf k|To]s material ;fy} pks/0fsf] lg/LIf0f /]s8{  
/fVg'k5{ . ;fgf] eGbf ;fgf] nut and bolts klg sf]8 cg';f/ 5÷5}g pNn]v ug'{kg]{ x'G5 . ;fy} cGo s'/fx?df Plant layout 

Philosophy n] lgb]{zg u/] cg';f/ Flood area, low land, buffer zone (No construction zone), population density / 
cGo Hazardous factory x? sf] cWoog ul/g'k5{ / ;a} kIfaf6 ;'/lIft b]lvPdf dfq Plant layout sfo{ cufl8  
a9fpg'k5{ . 
Plant Layout sfo{ -k]6«f]lnod l8kf]÷6ld{gn lgdf{0fsf] nflu_ M– 

!_ KnfG6 kl/;/ leq ug'{kg]{ ljleGg Block lgwf{/0f ug{ cl3 ug{kg]{ sfo{df cjnDjg ug'{ kg]{ ljifo Site location map, 

Area topography control map, High flood level in the area, source of water supply and likely entry point, 

electrical supply source and direction of entry point, Approach roads to main plant areas, Inward Outward 

product movement by roads and pipelines. 

@_ ;Dk"0f{ hUufnfO{ Block x?df ljeflht u/L future expansion sf] nflu cfjZos hUuf ;d]t 5'§ofP/ Ansx? 
dWo];aeGbf dxTjk"0f{ Block, Tankfarm block area lgwf{/0f ug'{kg]{ x'G5 . To;kl5 dfq cGo Ansx?sf] If]qkmn lgwf{/0f 
ug'{kg]{ x'G5 . 
#_ Plant sf] Orientation lgwf{/0f ubf{ csf]{ dxTjk"0f{ kIf k]6«f]lnod kbfy{af6 pTkGg x'g] Hydrocarbon sf] Vapour s'g 
lbzftkm{ p8]/ hfG5 ;f]sf] hfgsf/L ug{ Pravaling wind deirection sf] lgwf{/0f u/L pQm Vapour cfuf]hGo ;|f]t ePsf] 
If]q lt/ p8]/ hfg] lsl;dn] ug'{x'b}g . 
$_ cfuf]hGo ;|f]tsf sfo{x? ug{sf] nflu Boudrywall aflx/ 7fFp 5'§ofpg' k5{ . 
%_ Future Expansion sf] nflu cfjZos :yfg lgwf{/0f ug'{kg]{ x'G5 . 
^_ Process unit x? d]gu]6 sf] l;wf kx'Fr x'g] u/L /flvg'k5{ . 
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 &_ Storage Tank, Pump House / Loading/Unloading Bay ;Fu h8fg ug'{kg]{ kfOknfOgnfO{ Product flow sf] qmdfg';f/ 
ldnfP/ oyf;Dej 5f]6f] b'/L x'g] u/L ldnfpg'k5{ . 
*_ Storage Tank sf] kbfy{ cg'?ksf] Group guideline cg';f/ lgwf{l/t ug{k5{ . 
(_  Main Power receiving station sDkfp08 jfnsf] glhs /fVg'k5{ . 
!)_ Overhead Power Transmission line Plant sf] dflyaf6 kf; ePsf] x'g' x'b}g . 
!!_ Power Generetor processing unit / utility sf] glhs kf/]/ /fVg'k5{ . 
!@_ Plant kl/;/leq lgdf{0f ug'{kg]{ units x?sf] minimum safe distance standards/codes/OISD sf] cg';f/ lgwf{/0f 
ug'{k5{ cflb . 
 
xfd|f]h:tf] la1fg÷k|lalwdf cNklasl;t ePsf] b]zdf k]6«f]lnod kbfy{ h:tf] cToGt Hazardous kbfy{sf] u'|kdf k/]sf] kbfy{sf] 
sf/f]af/ x'g] If]q Plant lgdf{0f ug{ / pQm KnfG6nfO{ cGt/fli6«o Standard cg';f/ ;Frfng ug{ ufx|f] laifo g} xf] . o;sf] 
;+a]bgzLntfnfO{ cToGt ;hutfsf ;fy cem gofF Technology nfO{ ;d]t ;dfa]z ug'{kg]{ xfnsf] cj:yfn] ubf{ pQm sfo{ ug{ 
TotL ;lhnf] 5}g . Experienced Engineer x?nfO{ cem a9L Trained u/fpg'kg]{ ;fy} ;f] sfo{ ug{ ;Ifdtfsf] certification 

klg u/fpg'kg]{ x'G5 . gq ;du| sfo{n] dfGotf kfpg ufx|f] kg]{ x'G5 . o; n]v o; laifodf ;fdfGo hfgsf/Lsf] nflu dfq 
n]lvPsf] x'Fbf cfaZos 5nkmn ug'{kg]{df / cem a9L hfgsf/Lsf] nflu km]l/ klg 5nkmndf ;dfa]z x'g] g} 5' oxfF olQ g} . 
 
:6f]/]h 6}+s lgdf{0fM 
k]6«f]lnod kbfy{ sf/f]af/ ug]{ Plant :yfkgfsf] nflu ;a}eGbf dxTjk"0f{ Storage Tank g} xf] lsgeg] o;}sf] cfwf/df 
Weighted Average Plant sf] nfut Oli6d]6 tof/ ul/G5 . Storage tank sf] lgdf{0f Code eg]sf] API (American 

Petroleum Institute) 650 tenth edition jf To;kl5sf] Addition df cfwfl/t eP/ ug'{k5{ . ljleGg b]zsf cfgf code 

ePtfklg xfn ;F;f/e/ API Standard g} k|of]u ul/G5 . 

Tank lgdf{0f ug{sf] nflu Design data lgDg cg';f/ 5 . 

Design Data  

- Design code API 650 

- Item no : Storage Tank no 

- Internal design pressure …..kg/cm
2
 

- External design pressure …..kg/cm
2
 

- operating pressure …..kg/cm
2
 

- Hydrostatic pressure …..kg/cm
2
 

- Design Tempreture ……
0
c 

- Operationg Temperature ……
0
c 

- Shell joint efficiency  100% 

- Head joint efficiency  100% 

- X-Ray examination Full 

- Shell corrosion allowence ….mm 

- Head corrosion allowence ….mm 

- Capacity …m
3
 

- wind …. 

- Earthquake … 

- Thermal insulation NO 

- Fuel Contained oil (MS,HSD,SKO) 
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 dfly pNn]lvt s]xL dxTjk"0f{ Data lbOPsf 5g\ . c? oxfF ;dfa]z ug{ ;Dej ePg . 
- Material of Construction (Example) : 
- Bottom plate   - S.A.283 Gr. C 
- Shell plate   - S.A.283 Gr. C 

- Nozzle neck form pipe  - S.A. 106 Gr. B 
- Nozzle neck form forging - S.A. 105 Gr. B 
- Fittings   - S.A. 234WPB 

- Wing girder   - S.A. 283 Gr. C 
- Curb angle   - S.A. 283 Gr. C 
- Structurals   - IS 2062 Gr. A. 

- Internal Welded  - IS2062 Gr. A 
- Internal bolting and Nuts - S.A. 193. Gr. B. 
- Gasket   - Spiral woond Gasket 

 
s'g÷s'g sf]8n] s'g÷s'g sfd se/ u5{ < M– 
 

1. API 650 :-  
Welded steel tanks for oil storage, material, design, fabrication, erection and testing requirements 
for above ground vertical, cylinderical close and open top welded steel storage tanks in various sites 

and capacities. 
 
2. API 653 :- 

Tank inspection, repair and reconstruction. 
 
3. API RP 651 :- 

Cathodic protection of above ground storage tank 
 
4. API RP 652 :- 

Lining of above ground storage tank bottom 
 
5.  API  RP 2350 :- 

Overfill protection for storage tanks in petrolium facilities. 
 
6. API Standard 2610 :- 

Design, Construction, Operation, maintenance and inspection of Terminal and tank facilities. 
 
7. API 620 :- 

Design and construction of Large, welded Low presure storage tanks. 
 
8.API -2000 :- 
Venting atmospheric and low pressure storage tanks. 

 
9. API - 2015 :- 
Cleaning Petrolium storage tank. 
dfyL pNn]lvt sf]8x? afx]s klg cg]sf}+ sf]8x?sf] k|of]u ul/G5 h:t} Material x?sf] ASTM (Americal Standard of 

Testing Materials), Material lgdf{0fdf ASME (American Standard of Mechanical Engineering) k|of]u ul/G5 . 
 
n]vs lgudsf k"j{ sd{rf/L x'g'x'G5 . 
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 g]kfn cfon lgud # g+= k|fb]lzs sfof{no – yfgsf]6 
 O= ljlgt dl0f pkfWofo  

  
cfh eGbf !* jif{ cufl8 @)%* ;fndf sl/a *@ /f]kgL If]qkmndf Asian Development Bank -ADB sf] C0f ;xof]udf 
of] l8kf]  lgdf{0feO{ ;+rfngdf cfPsf] xf] . cf=j @)^%.^^ lt/ lgudn] sl/a #% /f]kgL yk hUuf l8kf] kl/;/;+u} ;+u} 
vl/b u/]sf] 5 h;nfO{ kvf{n nufO{ /flvPsf] 5 . @)%* eGbf cl3] pkTosf / cf;kf;sf If]qnfO{ xjfO{ O{Gwg l8kf] 
l;gfd+unaf6 g} k]6«f]n, l8h]n / dl§t]nsf] ljqmL ljt/0f x'b} cfO{/x]sf] lyof] . @)%* kl5 Aviation / Non Aviation 

Product nfO{ lgudn] 5'§f5'§} ?kdf ljqmL ljt/0f ug]{ p2]Zon] Non Aviation depot sf] ?kdf yfgsf]6 l8kf] :yfkgf u/]sf] 
xf] . l8kf] :yfkgf ;dodf df &^) ls=ln sf] @ u/]/ !%@) ls=ln k]6«f]nsf], @!)) ls=ln sf] # u/]/ ^#)) ls=ln  l8h]n / 
@!)) ls=ln sf] # / &^) ls=ln sf] ! ul/ &)^) ls=ln  dl§t]nsf] e08f/0fsf] Joj:yf /x]sf] lyof] . @)%* ;fndf o; 
l8kf] ;+rfngdf cfp+bf lgudsf l8kf]x?dWo] of] Ps cfw'lgs k|s[ltsf d]lzg / kmfo/ kmfO{l6Ë O{lSjkd]G6x? h8fg ePsf] 
l8kf]sf] ?kdf ulgGYof] . pQm ;do k]6«f]nsf]  b}lgs ;/b/ ljqmL *)–!)) ls=ln, l8hn / dl§t]nsf] #))–#%) ls=ln x'g] 
u/]sf] lgudsf] clen]vaf6 b]lvG5 . pQm ;dodf l8hn eGbf dl§t]nsf] ljqmL a9L x'g] u/]sf] lyof], kl5 lgudn] @)^% 
;fndf l8hn / dl§t]nsf] d'No a/fa/ ug]{ lg0f{o u/] kZrft d"n'se/sf l8kf]x?df h:t} o; l8kf]df klg dl§t]nsf] ljqmL 
Psbd Go"g x'g k'Uof] .  
 
d"n's /fhgLlt :yfloTjtkm{ pGd'v eP kl5  ljsf; lgdf{0f sfo{n] ult lnPsf]  k|ToIf c;/ cf=j= @)&!.&@ df k]6«f]n / 
l8h]nsf] laqmL ljt/0fsf] cj:yf b]lv @)&%.)&^ sf] k]6«f]n l8h]nsf] laqmL ljt/0fsf]  cj:yfaf6 ;d]t a''em \g ;lsG5 . 
 

 
 
lg/Gt/ a9\b} uO{/x]sf ljsf; lgdf{0fsf ultljlw, zx/Ls/0f / g]kfnLx?sf] qmo zlQm j[l4 ePsf] sf/0fn] x'g ;S5 k]6«f]n / 
l8h]nsf] vkt jflif{s ?kdf a9\b} uPsf]  5 . ljutdf O{l08og cfon skf]{/]zgsf] /S;f}n l8kf]af6 dfq k]6«f]n, l8h]n / 
dl§t]n cfoft ubf{ k''UYof] eg] xfn k]6«f]n /S;f}n l8kf]sf] cnfjf a/f}gL l/kmfog/Laf6 ;d]t cfoft ug'{k/]sf] 5 eg] l8h]n 
/S;f}n l8kf] tyf lgudsf] @ g++ k|fb]lzs sfof{no cdn]vu~haf6  cfoft ug]{ ul/Psf] 5 eg] dl§t]n a/f}gLaf6 cfoft ug]{ 
ul/Psf] 5 . cdn]vu~h l8kf]df k]6«f]lnod kfO{knfO{gsf] dfWodaf6 k|fKt l8h]nsf] sf/0f dfu adf]lhd l8h]n ahf/df 
k7fpg ;ls/x]sf] cj:yf 5 . yfgsf]6 l8kf]af6 lhNnfut ?kdf sf7df08f}, eQmk'/, nlntk'/,  sfe|]knfGrf]s, l;Gw'kfNrf]s, 
bf]nvf, l;Gw'nL, g'jfsf]6 / /;'jf lhNnfdf k]6«f]lnod kbfy{sf] ;KnfO{ 8foe6{ Pj+ l8kf]nf]8 dfkm{t ug]{ ul/G5 . lhNnfut 
?kdf yfgsf]6 l8kf]af6 k]6«f]lnod kbfy{ ljqmL ljt/0f x'g] kDkx?sf] ;+Vof, k]6«f]lnod kbfy{ 9'jfgL ug{ s/f/ ;Demf}tf ul/Psf 
6}+s6«ssf] ;+Vof Pj+ l8kf] e08f/0f Ifdtf lgDg cg';f/ /x]sf] 5 .     
                    != k]6«f]n kDksf] lhNnfut ;"rL 

lhNnf kDksf] ;+Vof 
sf7df08f}   () 
eQmk'/ !^ 
nlntk'/  @) 
sfe|]knfGrf]s  @$ 
l;Gw'kfNrf]s ( 
l;Gw'nL ! 

2071/72 2072/73 2073/74 2074/75 2075/76

MS 113220 92102 149663 170542 185230

HSD 148837 139917 201539 237165 258772

SKO 7678 3987 5405 5224 5006
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 lhNnf kDksf] ;+Vof 
bf]nvf & 
g'jfsf]6 ^ 
/;'jf ! 
hDdf !&$ 
 
@= ?6 cg';f/ 6}+s6«ssf] ;"rL 

?6 6}+s6«s ;+Vof 

/S;f}n–sf7df8f}+ @)% 
a/f}gL–sf7df8f}+ !(@ 

 
#= :6f]/]h 6}+sx?sf] ljj/0f  

 
 
cf=j=)&@÷&# df lgudsf] o; l8kf]df /x]sf] ;fljssf] dl§t]n e08f/0f ug]{ @!)) ls=ln sf] @ j6f Vertical Tank nfO{ 
k]6«f]n 6\ofªsdf ?kfGt/0f u/]/ k]6«f]n e08f/0f Ifdtf ga9fPsf] eP b}lgs ?kdf sf7df08f}df k]6«f]nsf] cefj eO{/xg] 
;'lglZrt lyof] . eg] @!)) ls=ln sf] Pp6f dl§t]nsf] Vertical Tank nfO{ ;kmfO{ ul/ l8h]n e08f/0fsf] Joj:yf 
gldnfO{Psf] eP ahf/sf] dfu adf]lhd l8h]nsf] ljqmLdf klg ;d:of cfpg ;SYof] . xfn yfgsf]6 l8kf]sf] laqmL ljt/0f 
ubf{ k]6«f]n ;/b/ ^)) ls=ln / l8hn ()) ls=ln Pj+ dl§t]n !% ls=ln b]lvG5 . h;cg';f/ xfnsf] e08f/0f Ifdtfaf6 
k]6«f]n & lbgnfO{ / l8hn * lbgnfO{ k'Ug] b]lvG5 . o; l8kf]df l8kf] k|j]z ug]{ Pp6f dfq af6f] /x]sf]n] b}lgs Pj+ 
cfkt\sflng cj:yfdf sfd ug{ ;d:of kl//x]sf] 5 . l8kf]sf] aflx/ /x]sf] kfls{Ë :yn lbg k|ltlbg ;fwF'/f]] eO{/x]sf] 
cj:yfn] ubf{ ;f] af/] ;dodf g} ;f]Rg'kg]{ cj:yf b]lvG5  . l8kf]sf] sfof{nfO{ cfw'lglss/0f / k|ljlwd}qL agfpg] k|of; :j?k 
xfn yfgsf]6 l8kf]df k]6«f]n, l8h]n / d§Lt]n nf]8 ug{nfO{ Loading Arms sf] h8fg sfo{ eO/x]sf] 5 eg] k'/fgf Flow Meter 

nfO{ lj:yfkg ul/ gofF  Flow Meter h8fg ug]{ of]hgf /x]sf] 5 .  

o; sfof{nodf sfo{/t ;a} sd{rf/Lx?sf] lbg/ftsf] ldlxg]t  tyf s]Gb|Lo sfof{no nufot lj/u+h sfof{no Pj+ @ g+= k|fb]lzs 
sfof{no cdn]vu+hsf] ;xof]un] ubf{ pkTosf cf;kf;df k]6«f]lnod kbfy{sf] laqmL ljt/0f lgoldt ?kdf Jojl:yt 9+uaf6 
;xh ;/n t/Lsfaf6 eO/x]sf]] 5 . 
 
n]vs lgudsf] # g+ k|b]lzs sfof{nosf k|d'v x'g'x'G5 . 
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 Contamination and Cleanup Of Aviation Fuels 

 Er. Manoj Kumar Thakur 

Contamination 

On its journey from refinery to aircraft fuel tank, aviation fuel will spend time in storage tanks 

and also be transferred one or more times. Each time a transfer occurs, there is a potential 

for contamination of the fuel to occur. Particulate matter and water are the most common 

fuel contaminants. Other sources of contamination include: other petroleum products, 

surfactants, microbes, and dye. I have tried to describe each type of contamination briefly, 

and the procedures and equipment used to remove contaminants from aviation fuel. 

 

Particulate Matter  

The dominant source of particulate matter is the solid corrosion products that slough off pipes 

and tanks (rust and scale). While protective coatings are being applied to the interior 

surfaces of more and more tanks, particularly those in critical service, the predominance of 

steel in industry facilities and the universality of water as a contaminant ensure that almost 

any distribution process will result in some rust contamination. Other sources of particulate 

matter are: refinery processing materials (catalyst fines and salts); airborne solids that enter 

through tank vents or slip past the seals of floating roof tanks (dust and pollen); solids 

from damaged hoses and filters (rubber particles and fibers); and solids from microbial 

infestation (cellular debris and microbial by-products). 

 

Water  

Water in aviation fuels comes from a number of sources. Many refining processes employ 

water or steam, either directly or as heat exchanger coolant. Any free water picked up during 

processing is removed before the fuel leaves the refinery. 

Because most pipelines are buried, tenders tend to be cooled during transmission. Cooling 

will cause droplets of free water to form if the jet fuel was close to being saturated with water 

when it was injected into the pipeline. Even if the jet fuel was dry on injection, it may pick up 

free water deposited in low spots in the pipeline by the tenders of other products. 

Rain water may leak by the seals in floating-roof tanks. Water in moist air may condense in 

fixed- roof storage tanks, which must be vented. Air flows in and out of a fixed-roof tank as 

product is added or removed and as the air above the product expands or contracts in 

response to changes  in ambient temperature. When warm, moist air enters during the day 

and is cooled at night, water may condense and “rain” into the fuel. The amount of water 

generated by the process depends on the relative humidity of the air and the difference 

between day and night temperatures; it can be significant for tanks where the climate is humid. 

Other Petroleum Products 

 If a batch of aviation fuel is contaminated with enough of another petroleum product to move 

one or more of the specification requirements off-test, there is no remedy. The batch must be 

returned to a refinery for reprocessing for the countries having refineries but in our case the 

contaminated product is downgraded to SKO.  So, aviation fuel lines and tanks are rigorously 
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 segregated from lines and tanks containing other products in the refinery and in the 

distribution chain. 

These situations can be managed by keeping the relative amount of contamination small 

enough that it doesn‟t significantly alter the specification properties. However, even small 

amounts of contamination can be a problem for aviation fuels. 

 

Surfactants  

Surfactants are polar organic compounds that can stabilize a fuel-water emulsion by reducing the 

interfacial tension. Surfactants can also degrade the ability of filter/ separators  to remove water, 

because they, like water, are attracted to and stick to the hydrophilic surfaces of the coalescing 

medium. Thus the presence of surfactants could potentially allow free water in jet fuel. 

Surfactants may come from refinery processing, but these are removed at the refinery by clay 

treatment before release. Surfactants from other products can absorb on pipeline walls and 

pumping equipment in a multiproduct pipeline, and later desorbs into jet fuel. Surfactants may also 

be introduced from soap or detergent used in equipment cleaning. 

Microbes  

Aviation fuels are sterile when first produced because of the high refinery processing 

temperatures. But they become contaminated with microorganisms that are omnipresent in air   

and water. Microorganisms found in fuels include bacteria and fungi (yeasts and molds). The 

solids formed by microbial growth are very effective at plugging fuel filters. Some 

microorganisms also generate acidic by-products that can accelerate metal corrosion. 

Since most microorganisms need free water to grow, microbial growth usually is concentrated 

at the fuel-water interface, when one exists. Some organisms need air to grow (aerobic 

organisms), while others grow only in the absence of air (anaerobic organisms). In addition to 

food (fuel) and water, microorganisms also need certain elemental nutrients. Jet fuel can 

supply most of these; phosphorus is the only one whose concentration might be low enough to 

limit microbial growth. Higher ambient temperatures also favor microbial growth. 

The best approach to microbial contamination is prevention. And the most important 

preventive step is keeping the amount of water in the fuel storage tank as low as possible.  

Cleanup of Aviation Fuels 

Contamination with particulate matter, and to a lesser extent, with water is unavoidable 

during distribution. Therefore, the aviation fuel distribution system includes processes to 

remove these contaminants: 

 Filtration to remove particulate matter 

 Filter/Separator, water-absorbing media 

One or more of these processes may be used at each stage in the distribution chain: at the 

refinery, at the inlet or outlet of terminal tanks, at the inlet or outlet of airport storage tanks, 

and in equipment dispensing fuel into aircraft. 
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 Filtration 

Passing a petroleum product through a filter with a pleated paper or synthetic fiber medium 

removes solids with particle sizes larger than the pore size rating of the filter. Typically, filters 

with a nominal pore size of five micrometers (microns) are used for jet fuels. These filters are 

commonly called pre-filters, because they are typically used before filter/separators, or 

micronic filters, because they are rated by the size of particulate removed, e.g., five microns. 

Filter/Separator 

 The filter/separator is the workhorse of the processes used to remove free water from aviation 

fuels. Two media are involved: First the fuel passes through a water- coalescing medium, 

which is composed of fibers with a hydrophilic surface that serves to combine small drops of 

water into larger drops (see Figure). Then it passes through a water-separation medium, which 

has an outer hydrophobic surface that rejects the larger water droplets. The rejected water is 

collected in a sump. A filter/separator does not remove dissolved water. Figure is a cutaway 

drawing of a typical filter/separator. 

Figure A: Filter/Separator 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The filter/separator media will remove particulate matter larger than the pore sizes of the media, as well 

as free water. 

The American Petroleum Institute (API) and the Energy Institute (EI) have issued joint performance 

specifications for filter/separators (API/EI Specification 1581, 5th Edition), and currently Aviation Fuel Station, 

Kathmandu is using the same. 

 

n]vs lgudsf pk lgb]{zs x'g'x'G5 . 
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 g]kfn cfon lgudsf] ! g+ k|fb]lzs sfof{no lj/f6gu/ 
O= czf]s zfx 

g]kfn cfon lgud k"0f{tM g]kfn ;/sf/sf] :jfldTjdf  ;~rfngdf /x]sf] ;+:yfg xf] . lj=;= @)@& ;fn kf}if @^ ut] 
k|f=ln=sf] ?kdf bt{f ePsf] of] ;+:yf lj=;= @)#) efb| ! ut]sf lbg ;/sf/L :jfldTjdf cfPsf] g]kfn cfon lgudn] b]zdf 
k]6«f]lnod kbfy{sf] cfoft, 9'jfgL, e08f/0f / ljt/0f ug]{ sfo{ ub{5 . g]kfn cfon lgudsf] s]Gb|Lo sfof{no sf7df8f}+sf] 
aa/dxndf 5 eg] d"n's ;+3Lo ;+/rgfdf uPkl5 If]qLo sfo{noaf6 k|fb]lzs sfof{nox?df ?kfGt/0f ePsf] 5 . h;df g]kfn 
cfon lgudsf] & j6f k|b]zdf k|fb]lzs sfof{nox? /x]sf5g\ . o:t} O{Gwg l8kf] tyf zfvf sfof{nox? ljleGg lhNnfx?df 
/x]sf] 5g\ eg] b]zel/sf ljdfg:ynsf ljleGg !) :yfgdf xjfO{ O{Gwg l8kf] /x]sf] 5 . tTsfnLg If]qLo sfof{nosf] ?kdf 
:yflkt ePsf] k"jf{~rn If]qLo sfof{no, lj/f6gu/sf] :yfkgf lj=;= @)#) ;fndf ePsf] xf] . o; sfof{nosf] 
:yfkgfsfnb]lv xfn;Dd ## hgf k|d'vn] lhDd]jf/L ;Dxfln;SGf' ePsf] 5 . l8kf] :yfkgfsfndf klxnf] k|d'vsf] ?kdf 
e}/jgfy cfrfo{ x'g'x'GYof] eg] xfn k|fb]lzs sfof{nosf] k|d'vsf] ?kdf @)&^ ;fpg @$ af6 O{= czf]s ;fx  
sfof{/tdf x'g'x'G5 .  
 

g]kfn cfon lgud lnld6]8 ! g+= k|fb]lzs sfof{no lj/f6gu/sf] Ps lrgf/Lsf] ?kdf b]xfosf]?kdf k|:t't ul/Psf] 5 M 
! g+= k|fb]lzs sfof{no lj/f6gu/ cGtu{t /x]sf] sfof{nox? M  
g]kfn cfon lgud lnld6]8, xjfO{ O{Gwg l8kf], lj/f6gu/ . 
g]kfn cfon lgud lnld6]8, zfvf sfof{no rf/cfnL, emfkf . 
g]kfn cfon lgud lnld6]8, xjfO{ O{Gwg l8kf], eb|k'/ emfkf . 
! g+= k|fb]lzs sfof{no lj/f6gu/df /x]sf] hUuf 
hUuf laufxf s6\7f w'/ 
sfof{no kl/;/ leq /x]sf] % !* !% 
hDdf %–!*–!% -kfFr ljufxf c7f/ s¶f kGw| w'/_ 
! g+= k|fb]lzs sfof{no lj/f6gu/df k]6«f]lnod kbfy{sf] e08f/0f Ifdtf 
k]6«f]lnod kbfy{sf] 

k|sf/ 
6}+ssf] ;+Vof, cJf:yf / e08f/0f Ifdtf -ls=ln=_ s}lkmot 

 
 

MS 

UG  
6}+s g+= Ifdtf -s]=ln=_  
UG 1 70  
UG 2 70  
UG 3 70  
UG 4 70  
UG 5 70  
UG 5 70  
UG 7 70  
UG 8 70  
hDdf 560  

HSD 
 

VT  
VT  5 710  
VT 6 1,800 rfn' cj:yfdf g/x]sf] 
VT 10 1,600  
VT 11 1,600  
VT 12 1,600  
VT 13 1,600  
hDdf 7,110  

SKO VT  
VT 7 710  
VT 8 710 k]6«f]n :6f]/]h 6}+sdf kl/j{tgsf] of]hgfdf /x]sf] 
VT 9 710  
hDdf 2,170  
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 g]kfn cfon lgud lnld6]8, ! g+= k|fb]lzs sfof{no lj/f6gu/ cGt{utsf UofF; pBf]ux?sf] gfd M 
!= sf]zL Uof;F pBf]u k|f=ln=     lgd'jf, lj/f6gu/, df]/ª 
@= df?tL UofF; pBf]u k|f=ln=    ;f]gfk'/, ;'g;/L 
#= lk|df UofF; pBf]u k|f=ln=     O{6x/L, ;'g;/L 
$= ;'ud UofF; pBf]u k|f=ln=     ksnL, ;'g;/L 
%= l/hfnsf] efG;f UofF; pBf]u    xflQd'8f, df]/ª 
^= d]rL Uof; pBf]u     emfkf 
&= k/fh'nL Uof; pBf]u     emfkf 
*= k/fh'nL Uof; pBf]u     emfkf 
(= sGsfO{ Uof; pBf]u     emfkf 
!)= kflyef/f Uof; pBf]u     emfkf 
 

b}lgs dfusf] cj:yf 
k]6«f]lnod kbfy{sf] k|sf/ b}lgs dfusf] cj:yf cfk"lt{sf] cj:yf 

k]6«f]n  300 -350 KL dfu cg';f/ cfk"lt{ e}/x]sf] 
l8hn 800-1,200 KL dfu cg';f/ cfk"lt{{ e}/x]sf] 
dl6\6t]n 20-40 KL dfu cg';f/ cfk"lt{{ e}/x]sf] 
 

hDdf ljqm]tfsf] ;+Vof M @!! -gd'gf, ;fwf/0f, KofS8 tyf dl6\6t]n ljqm]tf_ 

! g+= k|fb]lzs sfof{no cGtu{t sf/f]jf/ ug]{ sfo{If]qx? M df]/ª, ;'g;/L, wgs'6f, ef]hk'/, ;+v'jf;ef, t]x|y'd, cf]vn9'uf+, 
;f]n'vDa', pbok'/, vf]6fª, / @ g+= k|fb]lzs sfof{no cGt{utsf] l;/fxf, ;Kt/L ;d]t u/]/ hDdf !@ lhNnfx? 5g\ .  

zfvf sfof{no rf/cfnL, emfkfn] tfKn]h'ª, kfFry/, O{nfd,  emfkf 
 
g]kfn cfon lgud lnld6]8 ! g+= k|fb]lzs sfof{no lj/f6gu/ k|:tfljt b/aGbL 

qm=;= kb tx b/aGbL 
!= lgb]{zs !) ! 
@= pklgb]{zs n]vf ( ! 
#= pklgb]{zs k|fjlws÷OlGhlgo/ ( ! 
$= k|aGws k|zf;g * ! 
%= k|aGws n]vf * ! 
^= k|aGws l;len * ! 
&= k|aGws d]sflgsn * ! 
*= pk k|aGws k|zf;g & ! 
(= pk k|aGws n]vf & ! 
!)= ;xfos k|aGws k|zf;g ^ @ 
!!= ;xfos k|aGws n]vf ^ ! 
!@= ;xfos k|aGws O{l~hlgo/ ^ ! 
!#= ;xfos k|aGws sDKo'6/ ^ ! 
!$= al/i7 ;xfos k|zf;g % ! 
!%= al/i7 ;xfos n]vf % @ 
!^= al/i7 ;xfos Nofj % @ 
!&= al/i7 ;xfos sDKo'6/ % # 
!*= al/i7 ;xfos ld:qL % ! 
!(= ;xfos k|zf;g $ ! 
@)= ;xfos  n]vf $ $ 
@!= ;xfos d]sflgsn ld:qL $ ! 
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  txljlxg 
l;=g+= 6]lSgl;og txljxg !@ 
!= ;'/Iff uf8{  $ 
@= ;jf/L rfns   @ 
#= sfof{no ;xof]uL  # 
$= dfNfL  ! 
%= a|fph/ ck|]6/  ! 
^= :jLk/  ! 
6}+s 6«ssf] ;+Vof M #%) 
9'jfgLstf{sf] ;+Vof M !%# 
cf=a= @)&^÷)&& df dd{t ;+ef/ tyf ;'wf/ ePsf sfo{x? 

 k]6«f]lnod kbfy{sf] sf/f]jf/ n; lgwf{l/t nIfsf] %) Ü eGbf sd /x]sf] . 

 l8kf]sf] ef}lts ;+/rgfx?sf] dd{t ;+ef/, /Ë/f]u tyf ;/;kmfO{ ePsf] . 

 l8kf]sf] clUg ;'/Iff tyf ljB't ;KnfO{ dd{t ;+ef/ ul/ rfn' cj:yfdf /flvPsf] . 

 aiff}{ b]lv ;d:ofsf] ?kdf /x]sf] 6}+s/ kfls{Ësf] nflu gofF kfls{Ë :ynsf] Aoj:yf ul/ 6«flkms Aoj:yfkg ;xh 
ul/Psf] . 

 u]i6 ?ddf dd{t ;+ef/ ul/Psf] . 

 sd{rf/L cfjf; If]q dd{t ;+ef/ tyf a[Iff/f]k ul/Psf] . 

 l8kf] leqsf] emfl8 ;kmf ul/ lk=l;=l; 9nfg ul/Psf] . 

 gofF / k'/fgf] l8kf] lardf b'O 6}+s/ cfjt hfjt ug]{ af6f] 9nfg ul/Psf] . 
 
o;} cf=a sf] cGTo; ;Dd ;DkGg ul/g] of]hgfx?M– 

 k|ltIfnosf] lgdf{0f 

 6fj/ nfO{6 h8fg ug]{ 

 8«fOe j] df s+lS|6 9nfg ug]{ 

 el6{sn 6}+sx?sf] /+u /f]ug 

 l8kf]sf] k|of]uzfnf dd{t ;+ef/ ul/ cfw'lglss/0f ug]{ 

 ldl6Ë xn lgdf{0f ug]{ 

 rfn' xfntdf gePsf] l8hn :6f]/]h 6}+s dd{t tyf cGo 6}+sx?sf] dd{t ;+ef/ ug]{ 

 dl§t]n :6f]/]h ug]{ @ yfg 6}+sx?nfO{ k]6«f]n :6f]/]h 6}+sdf kl/jt{g ug]{ 
lb3{sflng of]hgfx?M– 

 l8hnsf] :6f]/]h 6}+s yk ug]{ 

 l8kf] c6f]d]zg ug]{ 

 xjfO{ OGwg l8kf]sf] lj:t/ ug]{ 

 k|fb]lzs k|d'v Pj+ sd{rf/L cfjf; lgdf{0f ug]{  
 
n]vs lgudsf] ! g+ k|fb]lzs sfof{no k|d'v x'g'x'G5 . 
  



 

                                                                                                                                                                                 

65 

 

k|eft 2076 

 Pn=kL=Uof; 
 k|noÍ/ cfrfo{ 

t/nLs[t k]6«f]lnod Uof; jf t/n k]6«f]lnod Uof; -Pn=kL=hL= ÷ Pn=kL=Uof;_ (Liquified Petroleum Gas) nfO{ ;fwf/0ftof 
k|f]k]g (Propane: C3H8)  jf Ao"6]g (Butane: C4H10) klg elgG5, xfO8«f]sfa{g UofF;sf] HjngzLn ld>0fnfO{ g} 
Pn=kL=Uof; elgG5 . of] tftf] agfpg] pks/0fx¿, vfgf ksfpg] pks/0fx¿ / ;jf/L ;fwgx¿df O{Gwgsf] ¿kdf k|of]u 
ul/G5 . ckm lu|8 3/x¿ (Off Greed House) ttfpg of] nfut k|efjL / k|efjsf/L klg kfOG5 . Pn=kL= Uof; k]6«f]lnod 
jf leh]sf] k|fs[lts Uof; (wet natural gas) kl/is[t u/]/ tof/ ul/G5, / nueu k"/} hLjfZd O{Gwg (Fossil Oil) h:tf 
;|f]tx¿af6 pTkfbg ul/G5, k]6«f]lnod sRrf t]n (Crude Oil), k]6«f]lnod jf k|fs[lts Uof;nfO{ k|zf]wg qmddf leGg eGg 
k|jfxaf6 Pn=kL=Uof;sf] lgdf{0f ul/G5 .  

ljZjdf klxnf] k6s ;g\ !(!) df k]6«f]lnod kbfy{af6 k|fKt x'g] kbfy{x? dWo] Pn=kL=Uof; Ps dxTjk"0f{ cz+ xf] eGg] s'/f kQf 
nfu]sf] lyof] . pQm Pn=kL=Uof;sf] cGj]if0f Dr. Walter O. Snelling n] u/]sf lyP / pxfFnfO{ Pn=kL=Uof;sf lktf eg]/ klg 
lrlgG5 . pxfFn] cfgf] Nofj hfg] qmddf Ps j6f hf/df k]6«f]n vl/b ubf{ pQm hf/sf] ss{ (Cork) s]xL aflx/ lgl:s/x]sf] 
/ To;sf] cfwf k]6«f]n p8]sf] e]6] tt\ kZrft pQm k]6«f]ndf cGo kbfy{x? ldl;Psf] x'g ;Sg] cg'dfg u/L pQm k]6«f]nnfO{ k'/fgf] 
lx6/ tyf cGo k|of]uzfnfdf k|of]u x'g] pks/0fsf] ;xfotfn] ttfO{ To;af6 cGo t/n kbfy{ / Uof; pTkGg x'G5 jf xF'b}g egL 
k|of]u ubf{ pQm k]6«f]ndf clwstd dfqfdf Pn=kL=Uof; -k|f]k]g, Jo"6]g tyf cGo xfO8«f]sfj{g_ /x]sf] k|dfl0ft eof] . ;f] kZrft 
pgn] tL Uof;x?nfO{ k|of]uzfnfdf ljleGg k|of]u u/L To;af6 ljleGg Uof;x? s;/L k|fKt ug{ ;lsG5 / To;sf] k|of]u s;/L 
ug{ ;lsG5 egL cGj]if0f ug{ yfNg' eof] . ;f] k|of]u kZrft Dr. Snelling n] Pn=kL=Uof;nfO{ jQL jfNg, vfgf ksfpg tyf 
wft'x? sf6\g k|of]u ug{ ;lsg] egL Pn=kL=Uof; sf] pTkfbg u/]sfn] o;}nfO{g} Pn=kL=Uof;sf] k|yd pTktL eg]/ lrlgG5 . cGo 
lj1x?sf] ;xfotf lnO{ Dr. Snelling n] k|fs[lts Uof;nfO{ l/kmfOg ug{ yfn] / pgn] klxnf] k6s ljZj ahf/df American 

Gasol Company sf] z'?jft u/] . Pn=kL=Uof;sf] klxnf] Jofj;foLs pTkfbg ;g\ !(!@ df u/]sf] kfOG5 . ;g\ !(!! / ;g\ 
!(!# df z'4 k|f]k]g sf] cflj:sf/ u/]sfn] Dr. Snelling nfO{ pgsf] Pn=kL=hL=sf] cflj:sf/nfO { U.S. Patent n] ;Ddfg 
u/]sf] kfO{G5 . 

Pn=kL=Uof;sf] Specific Calorific Value $^=! MJ/KG sf] t'ngfdf l8h]nsf] $@=% MJ/KG lk|ldod u|]8 k]6«f]n -k]6«f]n_ sf] 
nfuL $#=% MJ/KG kfO{G5 . oBlk o;sf] pmhf{ 3gTj (Energy Density)  k|lt ef]No"d OsfO{ @^ MJ/L k]6«f]n cyf{t 
l8h]nsf] eGbf sd x'G5, lsgls o;sf] Relative Density k]6«f]n -)=&!–)=&& Kg/L) ;+u t'ngf ubf{ nueu )=%–)=%* KG/L 
dfq /x]sf] kfOG5 . Pn=kL=Uof;sf] pdfNg] laGb' (Boiling Point) sf]7fsf] tfkqmd eGbf sd x'Fbf, Pn=kL=Uof; ;fdfGo tfkqmd 
/ bafjdf l56f] jflikms/0f (Evaporate) x'G5 / bafao'Qm :6Ln efF8fx¿ (Pressurized Steel Vessels) df o;sf] cfk"lt{ 
ul/G5 . ;fdfGotof efF8fsf] s'n Ifdtfsf] *)–*%Ü ;Dd dfq eg]{ ul/G5 . Pn=kL=Uof;nfO{ t/n agfpg rflxg] bjfj 
(Pressure) nfO{ jfik bafj (Vapor Pressure) elgG5 . ;dflxt t/nsf] tfkLo lj:tf/ (Thermal Expansion) sf] nflu 
pQm :yfg vfnL /flvPsf] x'G5 . afiko'Qm Uof; (Vaporized Pressure) sf] dfqf / t/n Uof; (Liquefied Gas) aLrsf] 
cg'kft ;+/rgf, bafj / tfkdfgdf lge{/ ub{5, t/ ;fwf/0ftof @%)M! x'g] ub{5 .  

jt{dfgdf vkt x'g] ;a} pmhf{sf] # k|ltzt Pn=kL=Uof;af6 k|fKt x'G5, of] ;Nkm/ pT;h{g lagf ck]Iffs[t ;kmf hNg] 
x'G5 . lsgls of] UofF; xf], o;n] e"ld jf kfgL k|b"if0fsf] hf]lvd j9fpFb}g t/ o;n] jfo' k|b"if0f eg] s]lx dfqfdf 
lgDTofpg ;S5 . 

Pn=kL=Uof;sf] k|of]u 
Pn=kL=UofF; b}lgs cfjZostf;+u hf]l8Psf] Ps cTofjZos j:t' xf] . dflg;sf] k|ToIf b}lgs cfjZostf;+u hf]l8Psf] 
Pn=kL=Uof; xfn 3/fo;L k|of]hgsf] ;fy ;fy} cf}Bf]lus k|of]hg tyf off-grid homes df ;d]t OGwgsf] ?kdf k|of]u x'Fb} 
uO{/x]sf] kfOG5 . 

vfgf ksfpg] OGwgsf] ?kdfM cfly{s tyf ljljw ;'ljwfsf sf/0fn] nfebfos l;4 ePsf] sf/0fn] ;a}n] ?rfPsf] Pn=kL=Uof; 
O{Gwgsf] ?kdf cToflws k|of]u eO{ w]/} b]zx¿df vfgf ksfpg k|of]u ul/G5 .  
ef/tdf, kfOknfO{gaf6 Uof; cfk"lt{ ul/Psf] zx/ yf]/}dfq /x]sf]n], #% s/f]8 eGbf a9L Pn=kL=Uof;sf l;ln08/ ahf/Ls/0f 
ul/Psf] kfOG5 . 3/]n' k|of]ustf{sf nflu ef/t ;/sf/n] Pn=kL=Uof;nfO{ cg'bfg lbg] ;d]t u/]sf] kfOG5 .  
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 d'Votof o"/f]ksf w]/} b]zx¿sf] u|fdL0f efudf dl§t]n (Kerosene) sf] ljsNksf] ?kdf k|of]u ul/G5 . a|flhnsf ;x/L If]qdf 
vfgf ksfpg] ;a}eGbf ;fdfGo O{Gwg Pn=kL=Uof; g} xf] . k|fs[lts Uof;sf] kfOknfOg k"jf{wf/ ePsf zx/x¿ afx]s nueu ;a} 
3/x¿df o;sf] k|of]u eO/x]sf] kfOG5 . 

xªsªdf Pn=kL=lh s'g} ;do d'Vo vfgf ksfpg] O{Gwg lyof] . gofF zx/sf ejgx¿sf] lg/Gt/ lj:tf/n] Pn=kL=Uof;sf] 
pkof]u 36]sf] 5 oBlk, w]/} h;f] gu/ / ;fj{hlgs cfjf;df Pn=kL=hL= sf] k|of]u u/L ;+rfng x'g] r'Nxf] k|rngdf /x]sf] 
kfOG5 . 

g]kfndf Pn=kL=Uof; 3/fo;L k|of]hg -vfgf ksfpg, kfgL ttfpg / lx6/ jfNg cflb_ tyf Jofj;foLs k|of]hg -rd]gf u[x, 
xf]6n, /]i6'/]06 cflb_ / ;jf/L ;fwg rnfpgdf k|of]u x'Fb} cfPsf]df xfn s]xL jif{ b]lv cf}Bf]lus k|of]hg -kmf]d pTkfbg, l;;f 
pTkfbg, wft' sf6\g] cflb_ df ;d]t o;sf] k|of]u x'g yfn]sf] kfO{G5 . r'nf]rf}sf OGwgsf] ?kdf k|of]u x'g] u'OF7f, bfp/fsf] 
k|fKtL c;xh aGb} hfg', a;fO{ ;/fO{sf] k|j[lt j9\g' / pkef]Qmfsf] hLjg:t/df ;'wf/ x'g ;fy} oftfoftsf] ;fwgdf OGwgsf] 
?kdf k|of]u x'g' / 7"nf pBf]ux?df ;d]t Pn=kL=Uof; OGwgsf] ?kdf ;xh k|of]un] g]kfndf Pn=kL=Uof;sf] vktdf lbgfg'lbg 
j[l4 x'Fb} uPsf] kfOG5 . 

df]6/ O{Gwgsf] ?kdfM ha Pn=kL=lh= cfGtl/s bxg Ol~hgx¿ O{Gwgsf] nflu k|of]u ul/G5, of] k|foM c6f]uf; jf :jtM 
k|f]k]gsf] ¿kdf lrlgG5 . s]xL b]zx¿df, of] !($) sf] bzsb]lv :kfs{ OlUgzg OlGhgx¿sf] nflu k]6«f]n ljsNksf] ¿kdf 
k|of]u ul/Psf] kfO{G5 . s]xL b]zx?sf] Pn=kL=lhsf] t/ndf yk kbfy{x? df  Jo'6]g÷k|f]k]g sf] cg'kft ;l6s /fv]sf x'G5g\ 
h;n] Ol~hgsf] cfo' a9fpFg d2t ug]{ ub{5g\ . Pn=kL=Uof;sf] pmhf{ 3gTj k]6«f]n jf l8hnsf] t'ngfdf k|lt nL6/ sd x'g] x'Fbf 
O{Gwgsf] ?kdf o;sf] vkt a9L ePsf] kfOG5 . kmn:j?k w]/} :yfgx?df ;/sf/n] k]6«f]n jf l8h]nsf] t'ngfdf Pn=kL=hLdf 
sd s/ nufpF5g\ h;n] ubf{ k]6«f]n jf l8h]nsf] t'ngfdf Pn=kL=Uof;sf] clws vkt ePsf] kfOG5 . 

;+o'Qm tfk / zlQm 6]Sgf]nf]hLx¿dfM Pn=kL=lh ;+o'Qm tfk / zlQm 6]Sgf]nf]hLx¿ (CHP: combined heat and 

power technologies) sf] nflu Ps zlQm ;|f]tsf] ¿kdf k|of]u ug{ ;lsG5 . CHP Psn O{Gwg ;|f]taf6 b'a} lah'nL pmhf{ / 
pkof]uL tfk pTkfbg ug]{ k|lqmof xf] . o; k|ljlwsf] k|of]uaf6 Pn=kL=hLnfO{ ttfpg] / vfgf ksfpg] OGwgsf] ¿kdf dfq geO{ 
lj3'tLo ljs]Gb|Lt pTkfbgsf] nflu klg k|of]u ePsf] kfOG5 . 
 
Pn=kL=Uof; sf/f]jf/sf] cj:yf 
g]kfn cfon lgud lnld6]8sf] :yfkgf x'g' eGbf klxnf g} Pn=kL=Uof;sf] cfoft tyf laqmL ljt/0f e};s]sf] tYofÍaf6 k|fKt 
x'G5 h'g g]kfn Uof; pBf]u eGg] ;+:yfaf6 z'? ePsf] kfOG5 .  

xfn g]kfndf k|of]u eO{/x]sf] Pn=kL=Uof;df k|f]k]g (Propane: C3H8)  ^) k|ltzt / Jo"6]g (Butane: C4H10) $) k|ltzt sf] 
ld>0f ul/Psf] kfO{G5 . pQm ld>0f uGw/lxt (Odorless) x'g] ePsf]n] o;sf] k|of]u ubf{ x'g;Sg] l/;fj (Leakage) kQf 
nufpgsf] lgldQ o;df Ethyl Mercaptan (C2H6S) eGg] of}lus ld;fO{G5, h;sf] uGw ;lhn} yfxf kfpg ;lsG5 .  

g]kfn cfon lgud lnld6]8, sDkgL P]g cGtu{t btf{ sfod /x]sf] ;/sf/L :jfldTjdf /x]sf] k]6«f]lnod kbfy{ -k]6«f]n, l8h]n, 
dl§t]n, xjfO{ OGwg, kmg]{; cfon / Pn=kL=Uof;_ sf] cfoft, e08f/ / laqmL ljt/0f ug]{ Ps dfq ;/sf/L ;+:yf xf] . lgud 
;+u k]6«f]n, l8h]n, dl§t]n / xjfO{ OGwgsf] dfq e08f/0f Ifdtf ePsf]n] pQm kbfy{x?sf] cfoft, e08f/0f / laqmL ljt/0f 
ug]{ lgudsf] d""Vo sfo{ eP tfklg lgudn] Pn=kL=Uof;, kmg]{; cfon nufot cGo k]6«f]lnod kbfy{x? g]kfn clw/fHosf] 
cfjZostf cg';f/ cfoft u/L l;w} pBf]u, af]6n;{ tyf 7"nf pkef]Qmfx?nfO{ laqmL ljt/0f ug]{ ub{5 . 

cfk"lt{ tyf ljt/0f ljefu g]kfn cfon lgudsf] ;+u7g tflnsfdf ;Dk"0f{ k]6«f]lnod kbfy{sf] cfoft e08f/0f tyf laqmL 
;DalGw sfo{ cfk"lt{ ljt/0f tyf PlePzg ljefu cGtu{t /x]sf]df ef/lto gfsfalGbsf] ;dodf Pn=kL=Uof;sf] cfk"lt{ ;xh 
agfpg] p2]Zo cg'?k cf=j=@)&!÷)&@ b]lv Pn=kL=Uof; (Liquified Petroleum Gas) sf] cfoft tyf laqmL ljt/0fnfO{ 
k|efjsf/L agfpg 5'§} sfo{of]hgf ;lxt lguddf Pn=kL=lh= ljefusf] :yfkgf eP tfklg lgudsf] ;+u7g tflnsfdf 
cf=j=@)&$÷)&% b]lv dfq 5''§} Pn=kL=lh=ljefu sfod /x]sf]  kfOG5 . Pn=kL=lh ljefusf] d'Vo sfo{ eg]sf] g]kfn 
;/sf/sf] gLlt cg'?k tyf lgudsf] Pn=kL=UofF; ljlgodfjnL, @)^% -;+zf]wg ;lxt_ n] lgb]{lzt u/]sf] lgodx?nfO{ sfof{Gjog 
ub}{ g]kfn clw/fHoe/ cfjZos x'g] Pn=kL=Uof;sf] ;xh cfk"lt{ u/fpg' g} /x]sf] 5 . 
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 g]kfndf Pn=kL=UofF;sf] cfk"lt{ g]kfn cfon lgudaf6 x'Fb} cfPsf] 5 . lgudn] b]ze/ /x]sf Pn=kL=UofF; af]6lnË KnfG6x?nfO{ 
lgudsf] Pn=kL=UofF; ljlgodfjnL, @)^% -;+zf]wg ;lxt_ df /x]sf] k|fjwfg cg';f/ ahf/df hDdf % s]=hL=, !$=@ s]=hL tyf 
!( s]=hL=sf u/L tLg k|sf/sf Pn=kL=UofF;sf l;ln08/x?df Pn=kL=UofF; e/L ahf/Ls/0f ug{ cg'dlt k|bfg ug{ ;Sg] 
k|fjwfg /x]sf] kfOG5 . 

lgud;+u cfj4 eO{ d'n's e/ Pn=kL=Uof;sf] sf/f]jf/ ug]{ d'Vo pBf]u tyf zfvf pBf]u u/L %( j6f Pn=kL=Uof; af]6lnË 
Knf06 /x]sf 5g\, To;dWo] ! j6f ;/sf/L :jfldTjsf] tyf @ j6f c6f] Uof; -;jf/L ;fwgdf k|of]u ul/g] Pn=kL=Uof;_ 
/x]sf]df pk/f]Qm %( j6f pBf]ux?;+u Pn=kL=Uof; e08f/0f Ifdtf hDdf &,*@# d]=6g /x]sf] 5 . 

Pn=kL=Uof;sf] cfk"lt{ tyf ljt/0f ;DalGw ;Dk"0f{ sfo{ lgudsf] /x] tfklg lgudn] sf/f]af/ ug]{ cGo k]6«f]lnod kbfy{ h:t} 
lgud ;+u Pn=kL=Uof;sf] e08f/0f ug]{ Joj:yf gePsf] tyf Pn=kL=Uof; 9'jfgL ug]{ s'g} klg 6} +Í/ (Bullet) g/x]sf] sf/0fn] 
lgudn] Pn=kL=Uof;sf] lk=l8=cf] (Product Delivery Order) dfq UofF; pBf]u (Bottlers) nfO{ pknAw u/fpg] / Uof; 
pBf]uL cfkm}n] ef/tLo gDa/sf a'n]6df cfO{=cf]=;L=af6 Pn=kL=Uof; 9'jfgL u/L pBf]udf Nofpg] / cfoft ePsf Pn=kL=Uof; 
pBf]ux?df l/lkmlnË u/L cfgf laqm]tfx? dfkm{t Pn=kL= Uof;sf] laqmL lat/0f ul/ /x]sf 5g\ . lgud;+u cfj4 af]6n;{x? 
;+u -@)&$ kf}if d;fGt ;Dd k|dfl0fs/0f ePsf]_ l;lnl08/ ;+Vof hDdf !,)@,@@,&$# /x]sf] blvG5 . 

lgudsf] tYofÍ cg';f/ cf=j= @)^%÷)^^ df !,!%,*!# d]=6g Pn=kL=Uof; vkt ePsf]df cf=j @)&%.)&^ ;Dd k'Ubf 
jflif{s $,!@,*%# d]=6g Pn=kL=Uof;sf] vkt ePsf] kfOG5 . o;/L cf=j= @)^%÷)^^ b]lv cf=j= @)&%÷)&^ ;Dd k|To]s 
cf=j sf] vkt j[l4b/ x]bf{ cf}ift !% k|ltztsf] b/n] Pn=kL=Uof;sf] vktdf j[l4 ePsf] kfO{G5 . 

FISCAL YEAR LPG (in MT) Inc/Dec (%) 

2065/66 (2008-09) 115,813 20% 

2066/67 (2009-10) 141,171 22% 

2067/68 (2010-11) 159,286 13% 

2068/69 (2011-12) 181,446 14% 

2069/70 (2012-13) 207,038 14% 

2070/71 (2013-14) 232,660 12% 

2071/72 (2014-15) 258,299 11% 

2072/73 (2015-16) 214,194 -17% 

2073/74 (2016-17) 312,928 46% 

2074/75 (2017-18) 370,560 18% 

2075/76 (2018-19) 412,853 11% 

 

9'jfgL Joj:yfkgM Pn=kL=Uof;sf] sf/f]af/ ug{ cyf{t ef/taf6 Pn=kL=Uof; 9'jfgL ug{ sl/j %)) b]lv ^)) ef/tLo gDa/ 
Kn]6sf a'n]6x? k|of]u eO{ /x]sf] sf/0f ljleGg ;dodf, ljleGg jxfgfdf tL ;fwgx? cj?4 eO{ g]kfndf cfoft x'g] 
Pn=kL=Uof; c;xh x'g] u/]sf] cj:yfn] Pn=kL=Uof;sf] cfk"lt{ / ljt/0fdf lgudsf] e"ldsfnfO{ cem k|efjsf/L agfpg lgudn] 
cGo k]6«f]lnod kbfy{sf] h:t} Pn=kL=Uof;sf] klg 9'jfgL ug]{ ;fwfgx? lgudn] s/f/ ;Demf}tf ;+rfng ug'{ kg]{ egL lgud ;'wf/ 
ug{ ag]sf pRr :tl/o ;ldltx?sf] ljleGg ;dosf k|ltj]bgx? k|fKt eP kZrft lgudn] tbf?stfsf ;fy g]kfnL gDa/sf 
Pn=kL=Uof; 9'jgL ug]{ a'n]6x? ;+rfngsf nflu v/Lb k|s[of cuf8L a9fO{ pBf]uLx?n] %@ yfg Pn=kL=Uof; 9'jfgL ug]{ 6}+s/ 
(Bullet) sf] Rofl;; v/Lb u/L s]xL lgdf{0f ;d]t ul/ ;s]sf] cj:yfdf ef/tLo ;/sf/n] g]kfnL gDa/sf Pn=kL=Uof; 9'jfgL 
ug]{ 6}+s/ -a'n]6_ ;+rfng :jLs[lt lbg gdfg]sf] b]lvG5 .   
 
g]kfn cfon lgudn] Pn=kL=Uof; cfot ug{ k|of]u ug]{ O{l08og cfon skf]{/]zgsf d'Vo l/kmfOg/Lx? / sf7df8f}+ b]lv pQm 
l/kmfOg/Lx?sf] b'/L lgDgfg';f/ /x]sf] kfO{G5 . 
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  j/f}gL xNbLof kf/fbLk dy'/f s0ff{n 

RTKM 1,052 2,298 2,932 2,138 2,138 

 

g]kfnsf] ljleGg :yfgdf /x]sf] Pn=kL=Uof; af]6lnË KnfG6nfO{ dWo gh/ u/L ;a} eGbf 5f]6f] b"/Lsf] cfO{=cf]=;L=ef/tsf] 
l/kmfOg/Laf6 tL af]6lnË KnfG6 ;Ddsf] nflu Pn=kL=Uof; cfoft ug]{ Joj:yf sfod ug'{ kg]{ cfjZos b]lvG5 . o;/L 5f]6f] 
?6 (Shortest Path) k|of]u u/L ?6 sfod u/L 9'jfgL ef8f sfod ubf{ lgud a]xf]b}{ cfPsf] cToflws 9'jfgL ef8fdf !) b]lv 
!% k|ltzt ;Dd s6f}tL ug{ ;lsg] ljleGg k|ltj]bgx?df ;d]t pNn]v ePsf] kfOG5 . 
 

c6f] k|fO{l;Ë d]sflghdM s'g} klg ;+:yfsf] ;jn kIf cfly{s sf/f]af/af6 gfkhfFr ul/g] ul/Psf] ;j{ljlbt} 5 . To;}n] j:t'sf] 
d"No lgwf{/0fnfO{ ;+:yfsf] d]?b08 ;d]t elgg] ul/P tfklg jflif{s v/jf}sf] sf/f]af/ ug]{ lguddf cGt/fli6«o :t/df x'g] 
k]6«f]lnod kbfy{sf] d"Nosf] ptf/ r9fj ;DaGwdf hfgsf/L lng] Platts h:tf s'g} cf}krfl/s dfWodsf] k|of]u ;d]t ePsf] 
kfOb}g . lgudn] ef/tsf] O{l08og cfon skf]{/]zg -cfO{=cf]=;L=_ af6 dfq Pn=kL=Uof; nufot cGo k]6«f]lnod cfoft ug]{ 
ToxfFaf6 k|To]s dlxgfsf] ! / !% tfl/vdf d"No k|fKt x'G5 / ;f]lx d"No cg';f/ g]kfndf klg cf=j= @)&)÷)&! cyf{t ldlt 
@)&)÷)^÷!# b]lv sfof{Gjogdf cfPsf] æc6f] k|fO{l;Ë d]sflghdÆ cg';f/ dlxgfsf] @ k6s ;Dd k]6«f]n, l8h]n, dl§t]nsf] 
d"No ;dfof]hg ug{ ;Sg] k|fjwfg /x]sf] / To;df Pn=kL=Uof;sf] d"No ;dfof]hg ubf{ ± ?=@%.– sf b/n] ug]{ Joj:yf eP 
tfklg lgudn] sf/f]af/ ug]{ cGo k]6«f]lnod kbfy{ h:t} Pn=kL=Uof;sf] d"No ;dfof]hg /fhgLlts ¿kn] ;d]t ;+j]bgzLn ljifo 
egL d"No ;dfof]hg ug{ g;s]sf] cj:yf b]lvG5 .  

hgj/L ! @)@) sf] cfO{ cf]=;Laf6 k|fKt d"No cg';f/ xfn Pn=kL=Uof;df k|lt l;ln08/ s/Lj ?=!^@ 3f6f /x]sf] 5 . o;/L 
Pn=kL=Uof;df /x]sf] 3f6fsf] cj:yfnfO{ cfTdf;fy u/L cf}Bf]lus k|of]hgsf] -kmf]d pTkfbg, l;;f pTkfbg, wft' sf6\g] cfbL_ 
nflu k|of]u x'g] Pn=kL=Uof;sf] k/nd"Nodf s]lx gfkmf /flv laqmL ljt/0f ug]{ Joj:yf sfod ug]{ tkm{ lgud cufl8 a9\g' kg]{] 
b]lvG5 . 

dfl;s cfoft sf]6fM lgudsf] cfly{s cj:yf ;fx|} h/h/ cj:yfdf k'Ubf ;d]t ljleGg axfgfdf 7"nf Joj;foLx?sf] bjfjdf 
lgudnfO{ lghLs/0f ug]{ dg;fon] k]6«f]lnod kbfy{sf] d"No ;dfof]hg gx'Fbf ljut nfdf] ;dob]lv lgudn] sf/f]af/ ug]{ ;Dk"0f{ 
k]6«f]lno kbfy{df 3f6f Joxf]b}{ hfg' k/]sf] sf/0f g]kfndf cfoft x'g] Pn=kL=Uof;df cfoft sf]6f nfu' ePsf] kfOG5 . 
Pn=kL=UofF; pBf]uLx?sf] l;ln08/ ;+Vof, pBf]usf] Ifdtf, pBf]usf] Break Even Point, pBf]usf] ;'/Iff Joj:yf, Uof; 
pkef]Qmf ;+Vof cflbnfO{ Wofg lbO{ j}1flgs lsl;dn] sf]6f lgwf{/0f ug]{ ul/Psf] eP tfklg xfn pBf]un] # dlxgf 
Pn=lk=Uof; vkt u/]sf] k|ltztsf] cfwf/df Pn= lk Uof;sf] dfl;s cfoft sf]6f sfod ul/g] ul/Psf] kfOG5, h; cg';f/ 
dfl;s cfoft sf]6f sl/j $!,*%) d]=6g sfod ul/Psf] kfOG5 . 

Uof; e08f/0f tyf af]6lnª KnfG6M lgudn] sf/f]af/ ug]{ cGo k]6«f]lno kbfy{ h:t} Pn=kL=Uof;nfO{ e08f/0f ug]{ lgudsf] 
cfgf 5'§} e08f/0f u[x g/x]sf] xfnsf] cj:yf, Pn=kL= Uof;sf] vkt lbgfg'lbg j[l4 x'Fb} uPsf]] cj:yfdf, lgudn] ljleGg 
:yfgdf v/Lb u/]sf] hUuf ;b"kof]u ug{ g;ls Tolts} al;/x]sf] cj:yfdf, dfu / cfk"lt{ ;'lglZrt agfO{ /fVg tyf cGo 
k]6«f]]lnod kbfy{ h:t} Pn=kL=Uof;sf] cfk"lt{ / ljt/0fdf lgudsf] e"ldsfnfO{ cem k|efjsf/L agfpg Pn=kL=Uof;sf] e08f/0f 
u[x :yfkgf ug'{ lgtfGt cfjZos b]lvG5 . 
lgudn] w]/} jif{ cuf8L Pn=kL=Uof;sf] e08f/0f u[x agfpg emfkfdf !) lj3f hUuf v/Lb u/]sf] eP tfklg xfn ;Dd pQm 
:yfgdf ;f] sfo{sf]nflu lj:t[t cWoog ;d]t x'g ;s]sf] 5}g .  

sf7df08f}+ pkTosfnfO{ d'Vo ahf/ dfgL @^ j6f af]6lnË Knf06 :yfkgf ePsf] / tL pBf]ux?n] g]kfndf cfoft x'g] s"n 
Pn=kL=Uof;sf] sl/j %) k|ltzt Pn=kL=Uof;sf] vkt ug]{ u/]sf] cj:yfdf lgudn] nf]y/df v/Lb u/]sf] hUufdf lj:t[t 
cWoog u/L kfOk nfO{gaf6 9'jfgL u/L NofOg] Pn=kL=Uof;sf] e08f/0f u[x agfpg' plrt x'g] b]lvG5 . 

lgudsf] pTkfbg tyf ahf/Ls/0f ug]{ of]hgf cGtu{t emfkfdf lgudsf] :jfldTjdf /x]sf] % la3f / hgsk'/df /x]sf] !) la3f 
hUufdf nf]8 cgnf]8 ug]{ 6ld{gn ;'ljwf ;d]t x'g] s/La #–# xhf/ 6g Ifdtf /xg] e08f/0f u[x tyf Uof; af]6lnª KnfG6 
:yfkgf ug]{ p2]Zon] ;DefJotf cWoog, KnfG6 / e08f/ u[xsf] ef}lts k"jf{wf/sf] vfsf, kfls{ª, nfut vr{, pTkfbg Ifdtf 
nufot ljifo pk/ sfo{ cufl8 a9fpg 8LkLcf/sf] nflu cfj]bg dfu ;d]t e};s]sf] kfOG5 . 
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 kfOknfO{gaf6 Pn=kL=Uof; 9'jfgLM g]kfndf kfOknfO{af6 Pn=kL=Uof; 9'jfgL tyf e08f/0f ug{ lgudn] ef/t-g]kfn ;Ldf b]lv 
g]kfnsf] cdn]vu~h x'Fb} lrtjg ;Dd kfOknfO{g af6 Pn=kL=Uof; 9'jfgL ug]{ sfo{sf]nflu k'g;{+/rgf ;j]{, lj:t[t OlGhlgol/+u 
;j]{, PnkLhL kfOknfOgsf nflu df6f] ;j]{ u/L # j6f ?6x?sf] ;DefJotf cWoog ;d]t e};s]sf] 5 . kfOknfO{gaf6 
Pn=kL=Uof; 9'jfgL ug]{ sfo{df ;Da]bgzLn :yfgx? r'l/ofdfO{ dlGb/sf] kl/;/, x]6f}8f d'Vo ahf/ / /fKtL vf]nf /x]sf]n] 
lgudn] ;DalGwt lgsfo;Fu k/fdz{ u/L lbPsf] sfuhkqsf] cfwf/df ;j]{o/ PdP; P;f]l;P6\;n] ;j]{If0f l/kf]6{ lbP kZrft 
cfO{=cf]=;L=n] ?6 sGkmd]{;g u/L ef/t-g]kfn ;Ldf b]lv g]kfnsf] cdn]vu~h x'Fb} lrtjg ;Dd kfOknfO{af6 Pn=lk=Uof; 9'jfgL 
ug]{ lj:t[t Ol~hlgol/ ;j]{ ;'? x'g] b]lvG5 .  

3/fo;L / cf}Bf]lus k|of]hgsf] l;ln08/M 3/fo;L k|of]hg tyf cf}Bf]lus k|of]hgsf nflu qmdzM /ftf] / lgnf] /+usf] 
l;ln08/ k|of]udf Nofpg] u[xsfo{ ul/Psf] eP tfklg pQm sfo{n] sfnf]ahf/L tyf b'3{6gf a9\g ;Sg] ;Defjgf a9L b]lvPsf] 
sf/0f pQm sfo{ oyfl:yltdf /x]sf] kfOG5 . 
lgudn] 3/fo;L k|of]hgsf] nflu % s]=hL= tyf !$=@ s]=hL= Ifdtfsf] Pn=kL=Uof; l;ln08/ tyf cf}Bf]lus k|of]hgsf] nflu 
!( s]=hL= / ;f] eGbf dfly Ifdtfsf] l;ln08/ k|of]udf Nofpg] sfo{of]hgf tof/ u/L cufl8 a9\g' kg]{ b]lvG5 .  

kfOk nfOgaf6 Pn=kL=Uof;sf] laqmL ljt/0f Joj:yf M ljleGg b]zx?df kfOknfO{gaf6 Pn=lk=Uof;sf] laqmL ljt/0f ;xh 
?kdf e}/x]sf] cj:yfdf 3/3/df Uof;sf] kfOknfO{g k'¥ofpg] g]kfn ;/sf/sf] gLlt ;d]t /x]sf ] cj:yf / g]kfndf Housing 
Concept ;'? e};s]sf] cj:yfdf Multi Storage Building tyf Colony x?, 7"nf xf]6nx? tyf Pn=kL=Uof; k|of]u 
0u/L ;+rfng ePsf pBf]ux?df kfOk nfO{g k|of]u u/L Pn=kL=Uof;sf] cfk"lt{ Joj:yf sfof{Gjogdf Nofpg ;lsP ljleGg 
;dodf ljleGg sf/0fn] x'g] Pn=kL=Uof;sf] cefj x6fpg tyf ;'/Iffsf] b[li6sf]0faf6 klg plrt x'g] b]lvG5 . o:tf] kfOk 
nfO{gaf6 Pn=kL=Uof; cfk"lt{ Joj:yf ldnfpg' lgudsf] st{Jo klg ePsf]n] r':t b'?:t sfo{of]hgf agfO{ cuf8L a9g' kg]{ 
b]lvG5 . 

gLlt, lgb]{zg / sfof{Gjogsf] cj:yf g]kfndf x'g] cfGbf]ngsf] sf/0f, ef/taf6 Pn=kL=Uof;sf] cfoftdf x'g] ;d:of, lgudsf] 
cfly{s l:yltsf] sf/0f g]kfndf :yfg ljz]ifdf b]lvg] Pn=kL=Uof;sf] cefj :jefljsg} xf] t/ To:tf] ;dodf d'Vo ;d:ofsf] 
h/f] kQf nufO{ ;d:ofsf] jlu{s/0f ;lxtsf] ;dfwfg lgsfNg'sf] ;§f g]kfn ;/sf/ tyf lgudn] ljleGg lgb]{zg hf/L ug]{ 
u/]sf] kfOG5 h;n] ;d:ofsf] ;dfwfg ug'{sf] ;§f lgb]{zg s] sf] nflu egL k|Zg p7\g] ;d]t u/]sf] 5 .  

lgisif{M 
ljleGg ;dodf cfly{s tyf cGo ljleGg sf/0fn] :yfg ljz]ifdf b]lvg] Pn=kL=Uof;sf] cefj :jefljsg} xf] To:tf] ;dodf 
d'Vo ;d:ofsf] h/f] kQf nufO{ ;d:ofsf] jlu{s/0f ;lxtsf] ;dfwfg lgsfNg'sf] ;§f cgfjZos 5fgljg tyf lgb]{zg hf/L ug]{ 
ugf{n] ;d:ofsf] ;dfwfgsf] ;§f lgudnfO{ wf/f;foL agfpg] csf]{ rnv]n ;'? ePsf] egL lgud tyf ;j{;fwf/0f ql;t x'g] 
u/]sf] ;fy} lgudnfO{ abgfd u/fpg rfxg]x?n] o;sf] kmfObf e/k"/ p7fPsf] ;d]t kfOG5 . g]kfn cfon lgudn] ljljw 
sfo{x? ug{ ;Sg] t/ sfof{Gjog ug]{ ;dodf ljleGg ;d:ofx? cfO{ kg]{ / sfo{ oyfl:yltdf /xg] u/]sf]n] /fi6«, hgtf tyf 
lgudsf] lxt x'g] To:tf sfo{x? oyflz3| sfof{Gjg NofO{ lgudnfO{ ;Ifd / ;jn agfpg' kg]{ b]lvG5 .  

n]vs lgudsf] pk lgb]{zs x'g'x'G5 . 
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 lguddf k|fljlws hgzlQmsf] cj:yf 
O= cleif]s s'df/ 7fs'/ 

lgudsf] xfnsf] cj:yf  
ljleGg d'n'sx?af6 k]6«f]n, l8h]n, df]ljn, n'lj|s]06;, dl§t]n, u|Lh, PlePzg km\o'n, Pn=kL=Uof; tyf cGo k]6«f]lnod kbfy{x? 
cfoft u/L g]kfne/ ljt/0f ug]{ d'Vo p2]Zon] lj=;+= @)@& ;fn k'if @^ ut] g]kfn ;/sf/sf] k"0f{ :jfldTjdf /xg] u/L g]kfn 
cfon lgudsf] :yfkgf ePsf] lyof] . :yfkgf sfnb]lv g} lgudn] b]zdf k]6«f]lnod kbfy{sf] cfoft, 9'jfgL, e08f/0f / 
ljt/0fsf] sfo{ ub}{ cfPsf] 5 . lgudsf] sf7df08f}+df s]Gb|Lo sfof{no nufot & -;ft_ j6f k|b]zdf k|fb]lzs sfof{nox?, # -
ltg_ OGwg l8kf], !) -bz_ j6f xjfO{ OGwg l8kf] tyf # -ltg_ j6f zfvfsfof{nox?jf6 b]z}el/ k]6«f]lnod kbfy{sf] cfk"lt{ tyf 
ljt/0f ub}{ cfO/x]sf] 5 . lgudsf l8kf]x?;Fu xfn ;+rfng of]Uo ^*#^$ lsnf]ln6/ k]6«f]lnod kbfy{ -k]6«f]n, l8h]n, dl6t]n, 
xjfO{ OGwg_ sf] e08f/0f Ifdtf /x]sf] 5 .s'n *&@ b/aGbL /x]sf] lguddf xfn :yfoL sd{rf/L %$# hgf, s/f/ sd{rf/L 
!@& hgf ul/ hDdf ^&) hgf sd{rf/L sfo{/t 5g\ . 
lgudsf] sf/f]jf/ ljutsf] t'ngfdf cTolws j[l4 ePsf] b]lvG5 . sf/f]jf/ j[l4 eP klg k"jf{wf/sf] j[l4 -e08f/0f, kDk, 
d]lzg, l/km\o'n/, ;'/Iff ;DaGwL Joj:yf cflb_ ljleGg sf/0fn] x'g ;s]sf] 5}g . jiff}{ k'/fgf k"jf{wf/n] g} clxn]sf] s}ofF} u'0ff 
j9]sf] dfunfO{ wfGg sl7g x'g] u/]sf] 5 . nfdf] ;do ;Dd lgud 3f6fdf uPsf] cj:yf / k|fljlws hgzlQmsf] sdLn] ubf{ 
ljut nfdf] ;dob]lv lguddf ef}lts k"jf{wf/x? yk ug{ g;lsPsf] cj:yf 5 . 
lgudsf] s]Gb|Lo sfof{no ;lxt cGo ;Dk"0f{ sfof{nox?sf] ejg, kDk, e08f/0f 6}+s, l/km\o'n/ tyf cGo l:y/ k|s[ltsf 
;Dklt, ;+/rgf tyf ef}lts k"jf{wf/x?sf] cj:yf hL0f{ aGb} uO/x]sf] cj:yf 5 . lgudsf] xfn tyf cufdL jif{x?df k]6«f]lnod 
kbfy{sf a9bf] ljqmL ljt/0fnfO{ ;xh 9u+n] Joj:yfkg ug{sf nflu ef}lts k"jf{wf/x?sf] ltj| ljsf; ug{kg]{, lgudsf] clwsf+z 
sfo{x? k|fljlws ljifo j:t';Fu ;DaGwLt ePsf]n], lgudsf] at{dfg r'gf}tL, e08f/0f Ifdtf, kDk, 6}+s, l/km \o'n/ tyf cGo 
l:y/ k|s[ltsf ;Dklt, ;+/rgf tyf ef}lts k"jf{wf/df Jofks ljsf; Pj+ ;'wf/ ug'kg]{ tyf lgudsf] b}lgs ck|]zgsf sfo{ ;d]t 
k|fljlws ?kjf6 ;'/lIft ug{ h?/L ePsf]n]  ;f]xL d'tfljs ljleGg ;d"xsf OlGhlgo/ tyf k|fljlws hgzlQmsf] 
k'gM;+/rgfnfO{ dWogh/ ul/ OlGhlgo/ tyf k|fljlws hgzlQmsf] b/jGbL clws ;+Vofdf yk ug'{kg]{x'G5 . 

xfn lguddf sfod b/aGbL cg';f/ hgzlQmsf] cj:yf  
lgudsf] :yfoL / s/f/ ul/ sfod s'n *&@ j6f b/aGbLx? 5 .h; dWo] clws[t :t/df ck|fljlws / k|fljlws ;d]t hDdf 
@%^ hgf, ;xfos :t/df ck|fljlws / k|fljlws ul/ hDdf @@% hgf, txljxLg tkm{ #(! hgfsf] b/jGbL /x]sf] 5 . xfn 
:yfoL sd{rf/L %$# hgf / s/f/ sd{rf/L !@& hgf ul/ hDdf ^&) hgf sd{rf/Lx? sfo{/t 5g\ . 
lgudsf] ;]jf÷;d'x÷pk;d'xsf s'n df}h'bf b/jGbLx?sf] t'ngfTds ljj/0f o; k|sf/ /x]sf] 5 . 
qm=;= ;]jf÷;d'x÷pk;d'x df}h'bf hDdf b/jGbL s'n df}h'bf hDdf b/jGbL k|ltzt 

! ;]jf÷;d'x / tx gv'n]sf] 4 0=459 

@ ;]jf÷;d'x / tx gv'n]sf] -tx–!)_ 9 1=032 

# ck|f=÷k|zf;g 118 13=532 

$ ck|f=÷n]vf 143 16=399 

% ck|f=÷n]v-l;=P=_ 4 0=459 

^ ck|f=÷sfg"g 3 0=344 

& k|f=÷ljljw÷sDKo'6/ cfO=6L= 52 5=963 

* k|f=÷OlGh= 71 8=412 

( k|f=÷s]ldi6«÷Nofj 46 5=275 

!) k|f=÷ljljw÷6]lnkmf]g ck|]6/ 1 0=115 

!! k|f=÷OlGh=÷6]lSgl;og 140 16=055 

!@ k|f=÷OlGh=÷ld:qL 31 3=555 



 

                                                                                                                                                                                 

71 

 

k|eft 2076 

 qm=;= ;]jf÷;d'x÷pk;d'x df}h'bf hDdf b/jGbL s'n df}h'bf hDdf b/jGbL k|ltzt 

!# ck|f= ;'/Iffuf{8 -sdf08/ ;lxt_ 64 7=339 

!$ k|f=÷OlGh=÷d]sf -;jf/L rfns_ 36 4=128 

!% ck|f=÷sfof{no ;xof]uL 54 6=193 

!^ ck|f=÷dfnL 17 1=950 

!& ck|f=÷ xfp; lslkË cl;:6]06 1 0=115 

!* k|f=÷afph/ ck|]6/ 51 5=849 

!( ck|f=÷:jLk/ 27 3=096 

 hDdf 872 100 

 

lgudsf] clws[t / ;xfos :t/sf sd{rf/Lx?sf] sfod s'n b/aGbL $*! kbx? /x]sf] 5 . h;dWo] !# j6f kbx? -sfo{sf/L 
lgb]{zs–!, gfoj sfo{sf/L lgb]{zs–# / lgb]{zs–(_ ;]jf÷;d'x÷pk–;d'x gnfUg] Joj:yf /x]sf] 5 . pQm kb  ;+Vof 36fpbf 
$^* j6f b/jGbL x'g\ cfpF5 . ;du|df x]bf{ k|fljlws kbx?sf] k|ltzt -OlGhlgol/Ë, Nofj / sDKo'6/ ;lxt_ ubf{ $!=%*Ü -
@)) b/jGbL_ / ck|fljlws -k|zf;g, sfg'g, n]vf / l;=P+ ;d]t_ ubf{ %%=&! Ü -@^* b/jGbL_ /x]sf] 5 . 

clws[t :t/sf] sd{rf/Lsf] sfod s'n b/jGbL @%^ j6f /x]sf] 5 . o; b/jGbLnfO{ ljZn]z0f ubf{ k|fljlws kbx?sf] k|ltzt 
-OlGhlgol/Ë, Nofj / sDKo'6/ cfO=6L= ;lxt_ #(=%)Ü -(^ b/jGbL_ /x]sf] 5 . h;df OlGhlgol/Ë ;d'xsf] ^!, Nofj 
;d'xsf] !$ / sDKo'6/ cfO=6L= ;d'xsf] @! b/aGbL x'g cfpFb5 . ck|fljlws tkm{ -k|zf;g, sfg'g, n]vf / l;=P+ ;d]t_ %(=%! 
Ü -!$& b/jGbL_ /x]sf] 5 . To;}u/L k|fljlws ;]jf÷OlGhlgol/Ë -^ tx b]lv ( tx ;Dd_ &! hgfsf] dfq b/aGbL sfod 5 
h'g s'n b/aGbL ;+Vofsf] *=!$Ü x'g\ cfpF5 . ;fy} txljxLg k|fljlws -6]lnkmf]g ck|]6/–!, 6lSgl;og–!$), ld:qL–#!, 
;jf/L rfns–#^ / afph/ ck|/]6/–%!_ kbx?df @@* j6f b/aGbL /x]sf] 5 . 
 
k|fljlws hgzlQmx?n] ef]Ug' k/]sf] ;d:of M 
g]kfn cfon lgud lnld6]8sf] ;+u7g tyf Joj:yfkg ;j]{If0f k|ltj]bg @)&$ sf] k|ltj]bg cg';f/ OlGhlgo/ tyf k|fljlws 
hgzlQmx? 5}7f}+-^_ txdf kbk'lt{ ug]{ u/]sf] 5 . ;fy} pkNnf] txx?df j[lQljsf;sf] cj;/ cGo ;]jdff eGbf sd /x]sf 5 . 
t/ g]kfn ;/sf/s} cGo ;+:yfx?df xfn ;Dd OlGhlgo/x?sf] axfnL /f=k=t[tLo ;ftf}+ -&_ txdf kbk"lt{ x'g] u/]sf] cj:yf 5 . 
h;n] ubf{ OlGhlgo/ tyf k|fljlwsx? lgudsf s]xL ;do a:g] / cGo lgsfotkm{ knfog eO{ hfg] qmd a9bf] cj:yfdf 5 . 
To:tf Ifdtfjfg\ k|fljlws tyf OlGhlgo/x?nfO{ ;+:yfgdf l6sfO /fVg o;sf] jf:tljs sf/0f Joj:yfkgjf6 klxrfg u/L 
;d:ofsf] ;dfwfg oyfzL3| ug'{kg]{ x'G5 . 

1_ k|fljlws OlGhlgol/Ë ;]jf ( -gf}_ txsf] sfod b/aGbL cg';f/ ;dfg j[lQljsf;sf] af6f] g/x]sf] . 
2_ ;j} ;]jfx?df * -cf7_ txsf] b/jGbL ;+Vof cg';f/ ( -gf}_ txsf] b/jGbL ;+Vof Ps} ljlwaf6 sfod gePsf]. 
3_ ck|fljlws ;]jfdf Ps}k6s k|j]z u/]sf sd{rf/Lx?sf] @ -b'O{_ tx dfly a9'jf eO{ ;Sbf klg k|fljlws ;]jfsf 

sd{rf/Lx?n] ! -Ps_ k6s klg a9'jf k|s[ofdf ;fd]n x'g kfpg] cj:yf gePsfn] Ps?ktf x'g Joj:yf ug{ . 
4_ lgudsf] df}h'bf b/aGbL cg';f/ k6s–k6ssf] a9'jf k|ltof]lutf x'Fbf ck|fljlws ;]jfsf ljleGg txsf s]xL kbx?df 

of]Uo sd{rf/Lx?sf] cefjdf kbk'lt{ x'g g;Sg] cj:yf /x]sf] t/ k|fljlws ;]jfsf OlGhlgol/Ë÷ljljlw ;d'xdf eg] 
b/jGbL ;Lldt ePsf sf/0f of]Uo sd{rf/Lx? ;d]t a9'jfaf6 jl~rt x'g'kg]{ l:ylt ePsf] . 

5_ sDKo'6/ ck|]6/ kb % txdf lgo'Qm eO{ cfPsf k|fljlws÷ljljw ;]jfsf sd{rf/Lx? a9'jf eO{ dflyNnf] txdf hfg 
Go'g b/aGbL /x]sf]n] j[lQljsf;sf] jf6f]df /f]sfj6 /x]sf] tyf g]kfn ;/sf/sf] lghfdtL ;]jfdf ljljw ;]jf % tx 
sDKo'6/ ck|]6/x?nfO{ ^ tx k|zf;g ;]jfdf a9'jf x'g] Joj:yf /x] klg lguddf xfn;Dd ;f] Joj:yf x'g g;s]sf] . 

6_ k|fljlws÷OlGhlgol/Ë ;d'xsf % cf}+ txdf egf{ ePsf sd{rf/Lx?sf] j[ltljsf;sf] gePsf] .  
7_ ;]jf ;d'x kl/jt{g ug]{ Joj:yf ;Lldt ;d'xnfO{ dfq ul/Psf] . 
8_ lgudsf] sfo{k|s[lt cg';f/sf] b/aGbLdf k|fljlws / ck|fljlws sf] cg'kft ;dfg g/x]sf] . 
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 9_ o; eGbf cufl8sf] ljlgodfanL cg';f/ ;j} OlGhlgo/x?nfO{ Pp6} hg/n ;d'xdf /flvPsf]df xfn sfod 
ljlgodfjnLdf hg/n ;d'x cGt{ut On]lS6sn, k]6f]lnod, OGefO/f]d]G6n, s]ldsn nfO{ dfq /flvPsf] Joj:yfn] 
j[lQljsf;df  
cj/f]w u/]sf] . 

10_ sltko b/jGbLx? lglZrt ;d'x tyf JolQm ljif]znfO{ nfe x'g ul/ ;[hgf u/]sf] b]lvG5 h'g lgudsf nflu cufdL 
lbgdf af]em dfq x'g]5 . 

 
cfufdL lbgdf O&M ;j]{ ul/ yk k|fljlws hgzlQm  
ljleGg d'n'sx?df k]6«f]lnod kbfy{sf] sf/]fjf/ ug]{ ;+:yfx?df sd{rf/Lx?sf] juL{s/0f d'ntM b'O{ ;d'xdf -k|fljlws / 
ck|fljlws_ ul/Psf] kfO{G5 . h;dWo] k|fljlws / ck|fljlws ;d'xsf] k|ltzt &)÷#) b]lv *)÷@) sf] cg'kftdf /x]sf] 
b]lvG5 . cGo d'n'sx?df k]6«f]lnod kbfy{sf] sf/f]jf/ ug]{ ;+:yf h:t} lguddf klg k|fljlws / ck|fljlws sd{rf/Lx?sf] 
k|ltzt Go'gtd &)÷#) sf] cg'kftdf sfod ug'{kg]{ x'G5 . h;n] ubf{ k]6«f]lnod kbfy{sf] a9bf] ljqmL ljt/0fnfO{ ;xh 9u+n] 
Joj:yfkg, ef}lts k"jf{wf/x?sf] ltj| ljsf;, lgudsf] b}lgs ck|]zgsf sfo{ ;d]t k|fljlws ?kjf6 ;'/lIft ;do ;fk]If 
;+:yfsf] ljsf;df 6]jf k'Ug]5 .cjsf lbgdf ul/g] O&M ;j]{ k|zf;lgs÷cGo ;]jfsf ;j]{o/jf6 gu/fO{ k]6«f]lnod kbfy{sf] 
sf/f]jf/ ug]{ ;+:yfx?sf] O&M ;j]{ ul/;s]sf cg'ejL ;+:yfaf6 u/fpFbf k|efjsf/L x'G5 . 
 
lgisif{ M 
g]kfn cfon lgud lnld6]8n] k]6«f]lnod kbfy{sf] sf/f]jf/ ub}{ u/]sf] %) cf}+ jif{uf7 dgfpFb} 5 . lgudsf] sf/f]jf/nfO{ 
cGt/f{l6«io :t/sf d"No dfGotfcg';f/ ;+rfng ug{sf nflu  clwsf+z sfo{x? k|fljlws ljifo j:t';Fu ;DalGwt ePsf]n], 
lgudsf] jt{dfg r'gf}tL, e08f/0f Ifdtf, kDk, 6}+s, l/km\o'n/ tyf cGo l:y/ k|s[ltsf ;Dklt, ;+/rgf tyf ef}lts k"jf{wf/df 
Jofks ljsf; Pj+ ;'wf/ ug'kg]{ tyf lgudsf] b}lgs ck|]zgsf sfo{ ;d]t k|fljlws ?kjf6 ;'/lIft ug{ h?/L ePsf]n]  ;f]xL 
d'tfljs ljleGg ;d"xsf OlGhlgo/ tyf k|fljlws hgzlQmsf] k'gM;+/rgfnfO{ dWogh/ ul/ OlGhlgo/ tyf k|fljlws 
hgzlQmsf] b/jGbL clws ;+Vofdf yk ug'{kg]{ x'G5 . ;fy} cGo ;+:yfx?df h:t} OlGhlgo/x?sf] axfnL ;ftf}+ -&_ txdf x'g] 
Joj:yf ul/ pkNnf] txdf j[lQ ljsf;sf] jf6f] v'Nff ug'{ kb{5 . ;+u7g ;+/rgfd} k|fljlws / ck|fljlwsf] b/jGbL k|ltzt 
&)÷#) sfod ug'{kg]{ b]lvG5 . lgudsf] sfo{ k|j[lQ cg';f/ o;sf] cfoft, e08f/0f tyf ljt/0f sfo{x? k|efjsf/L ?kdf 
;+rfng ug{sf nflu d'ntM k|fljlws hgzlQm, ;f]sf] n]vfs+g ug{sf nflu n]vf ;d'xsf] hgzlQm / oL ;j} hgzlQmx?sf] 
n]vfhf]vf /fVgsf nflu k|zf;g ;d'xsf hgzlQm rflxG5 . t/ lguddf o;sf] l7s ljkl/t k|zf;g ;d'xsf] hgzlQm ;jeGbf 
a9L To;kl5sf] :yfgdf n]vf ;d'x /x]sf] 5 eGg] ;j} eGbf sd k|fljlws tyf OlGhlgol/u+ ;d'xsf hgzlQm /x]sf]  
cj:yf 5 . cufdL lbgdf ul/g] O&M;j]{jf6 oL ;j} ;d:ofx?nfO{ j:t'lgi7 ?kdf ;dfwfg ul/g' kg]{ b]lvG5 . 

n]vs lgudsf k|jGws x'g'x'G5 . 
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 LPG DEMAND ANALYSIS OF NEPAL: 2017 – 2034 

          Er. Bharat Regmi 
          Er. Manika Manandhar 

Background: 

About 16% of total country energy consumption of Nepal is contributed from Petroleum Products 
(Source:WECS, NOC, NEA, MoF). The past energy consumption history of Nepal shows that at every 15 years 
time interval, the consumption of petroleum products get doubled with annual growth rate of 5.23% in 
comparison to total energy consumption growth rate of 2.81%. Nepal do not yet have proven source of 
petroleum products till date and is completely dependent of supply from India. In fiscal year 2018/19 Rs 192 
billion was spent for the import of petroleum products. 

LPG (Liquified Petroleum Gas) has become one of most prominent source of energy in Nepalese kitchen. 
According to National Population and Housing Census 2011, about 21.03 percent households use LPG . In 
urban areas, more than two-third, or 67.68 percent, of the households use LPG for cooking. In fiscal year 
2018/19 Rs 33 billion was spent for the import LPG. 

Fire wood is still a major source of fuel in Nepal for cooking as more than half (52.4 percent) are using it 
(Table 1). By quintile groups firewood is highly used for cooking by first second and third quantile whose 
dependency proportion is 67.2 percent, 71.7 percent and 69.3 percent respectively. Firewood is used by 65.8 

percent rural and 35.4 percent urban households. Use of LPG gas is the second most used cooking source in 
Nepal (33.1 percent). In urban 54.1 percent and in rural 16.5 household are using LPG gas. It is also found 
that 8.5 percent  use  cow  dung, 2.7 percent leaves, 3.1 percent biogas, and 0.2 percent other source 
forcooking. 

Table:1 Various sources of fuel for cooking 

  
Firewood Cow 

dung 

Leaves/ 
straw/ 
thatch 

Cylinder 
gas 

Bio- gas 
 
Other 

 
Total 

Urban/Rural        

Urban 35.4 4.6 1.7 54.1 3.8 0.4 100 

Rural 65.8 11.7 3.4 16.5 2.5 0.2 100 

Consumption Quintile     0.0  

Poorest 67.2 20.7 8.3 2.2 1.1 0.4 100 

Second 71.7 12.6 5.2 7.7 2.8 0.0 100 

Third 69.3 8.1 1.9 16.6 3.8 0.4 100 

Fourth 49.3 4.8 0.4 41.4 3.7 0.3 100 

Richest 19.8 2.0 0.0 74.5 3.3 0.4 100 

Nepal 52.4 8.5 2.7 33.1 3.1 0.3 100 

 

The above given figure shows the energy consumption by 
fuel type for 2017/18. The majority of energy is supplied 
from Traditional fuels such as Fuelwood biomass, animal 
dung, agriculture residue etc. The heavy dependency on 
Traditional fuels for cooking has caused indoor pollution. 
Still 40% of the world population relies on unclean 
traditional resources for cooking and around 2 million 
people including 80,000 children lose their life annually by 
breathing in toxic smoke produced by unclean burning of 
traditional fuel.The second highest share comes from 
petroleum product. Petroleum products has share of 
around 16% of total national energy consumption. On the 
other hand, the indigenous renewable energy electricity 
has only share of 4% of total energy consumption.  

Traditional fuels
73%

Electricity
4%

Biogas
1%

Petroelum Product
16%

Coal
6%
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Building on the relative success of the Millennium Development Goals, Nepal has committed to pursuing and 
achieving the Sustainable Development Goals (SDGs) by 2030. SDGs are an internationally agreed set of 

common development objectives by Nepal. These global ambitions are broadly aligned with the social, 
economic and environmental aspirations that Nepal has set for itself in its new constitution. The SDGs, 
therefore, are not just an international milestone, but they represent a set of solemn commitments made by 
the people of Nepal for shared progress. The below given table shows the sets of Target and Indicator to 
ensure universal access to affordable, reliable and modern energy service. 

Source: a: Consultation with thematic committee and experts from NEA, b: CBS (2011b), c: NPC (2016), d: NPC 

(2015a),e: CBS (2014a) 

Further, the Load forecast of Nepal Electricity Authority is as given below in Figure 2. The Authority has 
already assured the production of electricity as per load forecast. It shows that there will be an aggressive 
electricity production in near future years. Further, Nepal government‟s white paper on the energy, water 
resources and irrigation sector aim to increase production capacity to 15,000MW.  On the other hand, the 
government of Nepal has set sustainable development target of increasing the percentage of people using 
liquid petroleum gas (LPG)for cooking and heating from 18% by 2015 to 39% by 2030. 

 
Targets and Indicators 

 
2015 

 
2019 

 
2022 

 
2025 

 
2030 

Target 7.1 By 2030, ensure universal access to affordable, reliable and modern energy services 

7.1.1 Proportion of population with access to electricity 74b 80.7 85.
7 

90.7 99 

1 Per capita energy (final) consumption (in gigajoules) 16a 18.1 19.
7 

21.3 24 

7.1.2 
Proportionofpopulationwithprimaryrelianceoncleanfue
ls andtechnology 

     

1 Householdsusingsolidfuelasprimarysourceofenergyf
or cooking(%) 74.7c 65 55 45 30 

2 Peopleusingliquidpetroleumgas(LPG)forcookingandheati
ng (%) 18b 23.6 27.

8 
32 39 

3 Electricity consumption (kWh per capita) 80d 230 542 1027 1500 

Target 7.2 By 2030, increase substantially the share of renewable energy in the global energy mix 

7.2.1 
 

1 

Renewable energy share in the total final energy 
consumption 

 
Installed capacity of hydropower (MW) 

11.9c 
 

782d 

22.1 
 

2301 

29.7 
 

5417 

37.3 
 

10260 

50 
 

1500
0 

Target 7.a By 2030, enhance international cooperation to facilitate access to clean energy research and 
technology, includingrenewableenergy,energyefficiencyandadvancedandcleanerfossil-
fueltechnology,andpromoteinvestment inenergyinfrastructureandcleanenergytechnology 

 

7.a.1 
Internationalfinancialflowstodevelopingcountriesinsupp
ort of clean energy research and development and 
renewable energyproduction,includinginhybridsystems 

     

Target7.bBy2030,expandinfrastructureandupgradetechnologyforsupplyingmodernandsustainableenergyservice
s forallindevelopingcountries,inparticularleastdevelopedcountriesandsmall island developingStates. 

 

7.b.1 
Investments in energy efficiency as a proportion 
of GDP and the amount of foreign direct 
investment in financial transfer for infrastructure 
and technology to sustainable development 
services 
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Figure 2.  Peak Load Projection of Electricity (A year in Review 2017/18, NEA) 

This work aims on determining the future demand of LPG of Nepal in context to the current electricity 
production of the country as per peak load projection done by NEA as shown in Figure 2. 

 

Model Development: 

The IAEA‟s energy planning tool MAED has been used for this study. MAED uses a bottom-up approach to 
project future energy demand based on medium- to long-term scenarios of socio-economic, technological and 
demographic development. Through scenarios, the model specifically captures structural changes and 
evolution in the end- use demand markets. For competing forms of energies, the demand is first calculated in 
useful energy form and the final demand is derived taking market penetration and end-use efficiency into 
consideration. Energy demand is disaggregated into a large number of end-use categories corresponding to 
different goods and services as shown below. 

 

 
 

Figure 3MAED framework of analysis (IAEA, 2006) 
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 LPG Energy demand calculations: 

Energy demand is disaggregated into a large number of end-use categories corresponding to different goods 
and services. The influences of social, economic and technological driving factors are estimated and combined 
in each different category to present an overall picture of future energy demand growth under the 
assumptions of that scenario.  LPG energy demand is aggregated into three sectors: transport, households 
and service.  

The energy demand of transport sector is calculated directly in terms of final energy as a function of the total 
demand for transportation of passengers (passenger-kilometers) and freight (tonkilometers), the breakdown 
of this demand by competing modes (car, bus, plane, truck, train etc.) and the specific energy needs and load 
factors of each mode. For transport of passengers, the distinction is made for urban (intracity) and intercity 
transport.  The total demand for transport is calculated separately for freight and passengers according to 
macro-economic and life-style factors. In the case of freight transportation, the demand is calculated as a 
function of the GVA contribution (tkm/NRs). On the other hand, the demand for transport of passengers is 
determined from total population, population living in large cities, and the average intercity and intracity 
distance travelled per person.  

 

Household sector energy demand determining factors are of demographic nature (population, number of 
dwellings etc.)  The categories of energy use considered in Household are: space heating, water heating, 

cooking, air conditioning and electrical appliances (refrigerators, lighting, washing machines etc.). When the 
demand of a given end-use category can be provided by various energy forms (space heating, water heating, 
cooking and air conditioning), this is calculated in terms of useful energy and not in terms of final energy. The 
final energy demand is then calculated from the penetration into the potential market and the efficiency of 
each energy form (relative to that of electricity for the same use) as specified in the scenario. The energy 
consumption for secondary appliances is calculated separately for electrified dwellings, for which the use of 
electric appliances is assumed, and for the non-electrified dwellings, for which alternative appliances using 

fossil fuels are considered (kerosene lighting, refrigerators on natural gas etc.).  

 

The demand is essentially determined by relating the activity level of an economic activity to the energy 
intensity. The demand is first determined at the disaggregated level and then added up using a consistent 
accounting framework to arrive at the overall final demand. The model focuses only on the final demand and 
does not cover the energy used in the energy conversion sector. Energy demand is driven by the GVA and 
population growth. Population projections were considered to reflect trends in population growth while GVA 
growth rate was used to develop economic growth scenario. These population and GVA figures were used to 
estimate end-use demand in the five sectors of the economy (agriculture, commercial, residential, industrial, 
and transport) over the modeling period. The modeling time frame is from 2009 to 2050, and 2009 i.e. fiscal 
year 2008/09 was taken as the base year for the study for reasons of data availability.   

 
Demographic Assumptions: 

National Population and Housing Census 2011 put the national population of Nepal at 26.4 million with 
population growth rate of 1.35% per annum. Population for the base year 2017 has been calculated to be 
29.05 million. Population over the study period has been projected assuming the annual exponential growth 
rate of 1.35% for 2001-100, 1.31% for 2010-20, 1.12% for 2020-30 and1.01% for 2030-34. With such 
assumptions the 29.05 million populations is estimated to increase to 34.85 million by 2034.The average 
household size of 4.65 in the base year is expected to reach 3.97 by 2034. 

 
Economic Growth Targets: 

The National Planning Commission has projected 5.8% annual growth of GVA during the period 2011-2013 in 
the Three-Year Interim Plan. Of the overall economic growth rate, the agriculture sector is estimated to grow 
by 3.9 percent and non-agriculture sector by 6.4 percent. With this growth rate per capita income will 
increase by 3.5 percent and employment will increase by 3.6 percent on an annual average basis.  

In this study the GVA is assumed to grow at an annual rate of 5.8% i.e. same as that of Three Year Interim 
Plan. GVA have been calculated at 2000 constant price. With this assumption the 590 billion GVA (at 2000 
constant price) in 2010 is expected to grow to 5,627 billion (at 2000 constant price) in 2050 i.e. almost by ten 
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 folds. For the purpose of GVA sub sector projection, the same sub sector growth as projected by NPC has 
been assumed. Further it has been assumed that the GVA is expected to grow at a constant rate to 2050.  

According to this assumption, the share of agriculture will fall to 13.79% in 2050, and the share of the service 
sector will increase to 68.67%, while the share of the manufacturing sector will fall to 4.04% in 2050. 

Similarly construction, mining and energy will be contributing 6.27%, 0.26% and 6.98% respectively in 2050. 
In order to obtain the absolute vale of the sub-sectors of GVA, the GVA structure has been normalized against 
total GVA (which is expected to grow at annual rate of 5.8 %) for corresponding year. The projected absolute 
value of GVA at 2000 constant price along with its subsectors is given in Table III below:   

 
Table 3.  GVA Forecast at 2000 Constant Price In Billion NRS 

  2020 2030 2040 2050 

Agriculture 300 425 583 776 

Construction 66 119 208 353 

Mining 4 7 10 15 

Industry 65 102 155 227 

Service 570 1,094 2,071 3,865 

Energy 32 76 176 393 

Total 1,037 1,822 3,202 5,628 

 
 
RESULTS AND FINDINGS  
 

This has study analyses three different scenarios Business as usual scenario (BAU Scenario), Economic 
Growth Scenario, and Sustainable scenario. 

 

A. Business as usual scenario (BAU Scenario): 

The GVA growth rate for the base year was 6.71%. The GVA is expected to increase at the same rate 
throughout the analysis period in the BAU scenario. It further assumes that the share of each demand 
technology in the energy supply in future years will be the same as in the base year. With the assumed 
population and economic growth rates, the overall final energy demand of LPG is projected to increase 1.86 
times over the study period 2017-2034, with an average annual growth rate of 4 %. The projected final 
demand of LPG in this scenario has been given in table 4. Similarly, electricity consumption is expected to 
increase by 6.28 %, the projected demand for which has been shown in the table below: 

Table 4: Total LPG Consumption in MT 

 LPG Demand, MT Electricity demand, GWh 

2018          361,950             5,557  

2020          385,221             6,142  

2022          426,826             7,018  

2024          455,289             7,799  

2026          486,261             8,775  

2028          520,819             9,907  

2030          559,482           11,220  

2032          624,081           12,960  

2034          672,626           14,734  

 

Economic Growth Scenario: 

In this scenario, GVA is expected to grow as per the growth rate of Fifteenth Plan, NPC, 2076. The base year 
GVA of 2731 billion has been assumed to reach 14,113 billion by 2034. It further assumes that the share of 
each demand technology in the energy supply in future years will be the same as in the base year. With the 
assumed population and economic growth rates, the overall final energy demand of LPG is projected to 
increase 2.37 times over the study period 2017-2034, with an average annual growth rate of 5.56 %. The 
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 projected final demand of LPG in this scenario has been given in table 5. Similarly, electricity consumption is 
expected to increase by 8.65 %, the projected demand for which has been shown in the table below: 

Table 5: Total LPG Consumption in MT (Economic Scenario) 

Year LPG Demand, MT Electricity demand, GWh 

2018 361,950  5,557  
2020 387,311  6,196  
2022 437,427  7,304  
2024 478,035  8,427  
2026 526,654  9,936  
2028 584,709  11,816  
2030 654,349  14,159  
2032 759,408  17,303  
2034 860,454  20,970  

 
B. Sustainable Scenario: 

The same demographic and economic assumptions considered in the Economic growth Scenario have been assumed in 
this scenario as well. In addition, energy demand grows with technological intervention, mainly referred from the 
Sustainable Energy for all, Nepal: Rapid Assessment and Gap Analysis, NPC 
(a) Service sector 

By 2034, 31% of the energy consumption in the thermal uses in the service sector is assumed to be contributed by LPG 
and 35% by electricity, as opposed to 61% and 5% consumption respectively in the base year. 
(b) Household sector: 
By 2034, 44% of the energy consumption in the cooking purpose in the household sector is assumed to be contributed by 
LPG and 35% by electricity, as opposed to 12% and 5% consumption respectively in the base year. 
(c) Sustainable Development Goals: 

 Decrease the percentage households using solid fuel as primary source of energy for cooking from 74.7% 

in 2015 to 30% by year 2030. 

 Increase the percentage of people using liquid petroleum gas (LPG)for cooking and heating (%) from 18% 

to the 39% by year 2030. 

 Installed capacity of hydropower (MW) of country will growth from 782MW in year 2015 to 15000MW in year 

2030. 

With the assumed population and economic growth rates, the overall final energy demand of LPG is projected to increase 
2.86 times over the study period 2017-2034, with an average annual growth rate of 6.79 %. The projected final demand 
of LPG in this scenario has been given in table 6. Similarly, electricity consumption is expected to increase by 14.83 %, 
the projected demand for which has been shown in the table below: 
 
Table 6: Total LPG Consumption in MT (Sustainable Scenario) 
 

Year LPG Demand, MT Electricity demand, GWh 

2018           361,950  5,557  

2020           432,711  7,965  

2022           533,198  11,455  

2024           598,955  15,087  

2026           668,912  19,549  

2028           742,786  24,958  

2030           820,444  31,523  

2032           948,781  40,652  

2034        1,035,887  50,751  
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Figure 4: Demand projection of Electricity and LPG at various scenario 
 

CONCLUSION: 

This study has examined effects of clean energy intervention in the cooking sector of Nepal over the period 2017-2034. 
This study also reveals that increase in the electricity penetration into the energy system would promote sustainable 
development of indigenous hydropower resource in the country. The business as usual scenario demands 14.7 thousand 
GWh electricity by 2034 which is equivalent to 3,505 MW installed capacity (capacity utilization factor for hydropower 
plants taken as 0.48). The economic growth scenario requires 21thousand GWh electricity by 2034 which is equivalent to 
4,987 MW installed capacity. With the increase in electricity share in the sustainable scenario, the electricity demand will 
be 50 thousand GWh in 2034 equivalent to 12,070 MW installed capacity. 
 
The LPG share has been calculated to be 672 thousand MT, 860 thousand MT and 1035 thousand MT in BAU scenario, 
economic growth scenario and sustainable scenario respectively, which indicates that LPG share in the cooking sector will 
continue to prevail even though electricity is intervened in cooking. It is more likely that share of traditional fuel like 
biomass, agricultural residue and animal residue will reduce substantially through electricity usage in cooking.  

n]vsx? lgudsf k|jGws x'g'x'G5 . 
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 @ g+ k|fb]lzs sfof{no cdn]vu+h 
 O= k|lbk s'df/ ofbj 

la=;+= @)@& ;fn;Dd b]zdf k]6«f]lnod kbfy{sf] sf/f]jf/ laleGg sDkgLx? Ol08og cfon O06/g]zgn, O:;f] / jdf{z]n 
nufotsf sDkgLx?n] cfk\mgf] laq]mtf lgo'lQm u/L sf/f]jf/ ul//x]sf lyP . To; avt laleGg b}jL k|sf]kx? x'Fbf / /fHonfO{ 
cK7\of/f] k/]sf] ;dodf k]6«f]lnod kbfy{sf] cfk"lt{ x'g g;sL hgtfn] sl7gfO{ ef]Ug' k/]sf] cj:yfnfO{ b[li6ut u/L tTsfnLg >L 
% sf] ;/sf/af6 @)@& ;fn kf}if @^ ut] k]6«f]lnod kbfy{sf] sf/f]jf/ ug{ g]kfn cfon lgud ln= sf] :yfkgf ul/Psf] xf] . 
lgud :yfkgf ePklg lgudsf] ;fy;fy} dfly pNn]v ePsf sDkgLx?n] klg sf/f]jf/ ul//x]sf lyP eg] O:;f] sDkgLn] 
sf7df8f}+, la/f6gu/ / e}/xjfdf xjfO{ O{Gwgsf] sf/f]jf/ ul//x]sf] lyof] . lgud :yfkgf kl5 lgudn] b]zdf k]6«f]lnod 
kbfy{sf] cfk"lt{ / lat/0f k|0ffnLnfO{ ;'lglZrt ug{ b]zsf] ;a} ljsf; If]qdf e08f/0f l8kf]sf] :yfkgf u/L g]kfn /fHoe/ 
;j{–;fwf/0fnfO{ k]6«f]lnod kbfy{sf] ;xh cfk"lt{sf] Aoj:yf ldnfpgsf] nflu tTsfnLg >L % sf] ;/sf/n] @)#) efb| ! ut] 
b]z leqsf ;a} lab]zL k]6«f]lnod sDkgLnfO{ /fli6«os/0f u/L g]kfn cfon lguddf ufleof] . tTkZrft lgudn] O:;f] 
k]6«f]lnod sDkgLdf sfo{/t la1 hgzlQmnfO{ lguddf k|j]z u/fO{ tf/fgGb k|;fb k|wfg, w|'j k|;fb zdf{, x]dhË yfkf, 
/fw]Zofd uf]vf{nL / nf]s/Tg t'nfw/ ;d]tnfO{ lguddf sfd nufOPsf] lyof] . 

/fli6«o cfjZostfnfO{ ;Daf]wg ug{ b]zsf] dWo efudf 7"nf] l8kf]sf] lgdf{0f ug'{ ckl/xfo{ ePsf]n] b'/bzL{ ;f]+rsf ;fy @)#) 
;fnb]lv af/f lhNnfsf] cdn]vu+hdf l8kf] lgdf{0fsf] sfo{ yfngL ul/of] / @)## df3b]lv b]zsf] ;a}eGbf 7"nf] e08f/0f 
Ifdtf ePsf] l8kf]sf] ?kdf o; l8kf]n] cfk\mgf] sfo{ ;~rfng u¥of] . To; avt o; l8kf]sf] e08f/0f Ifdtf $$*) ls=ln= 
lyof] . ;dofGt/ ljsf;sf] qmddf k]6«f]lnod kbfy{sf] dfu a9b} hfFbfklg o; l8kf] / lgud k|lt ;dlk{t hgzlQmsf] 
sfo{;Dkfbg :t/n] laklQsf] ;dodf klg /fHonfO{ ;xof]u ub}{ ;b}j g]kfnL hg ;fwf/0f k|lt ;dlk{t eO{ k]6«f]lnod kbfy{sf] 
laqmL ljt/0fnfO{ lg/Gt/tf lbO /fv]sf] 5 . ;g\ !(*( df g]kfn–ef/t aLrsf] jfl0fHo tyf kf/jxg ;lGwdf ult/f]w 
cfPsf] ;dodf b]ze/ g} o; l8kf]sf] lge{/tfdf /x]sf] clj:d/0fLo /x]sf] 5 . oxL sl7gfO{nfO{ cGt/f{li6«o :t/df dgg u/L 
PlzofnL ljsf; a}+sn] cdn]vu+h, sf7df08f}+ / kf]v/fdf e08f/0f Ifdtf j[l4 ug{ @)$^ ;fndf C0f ;xof]u k|bfg u/L 
@)%! ;fnb]lv l8kf] lgdf{0fsf] sfo{ yfngL eO{ @)%* ;fnb]lv sfo{ ;~rfngdf cfpbf o; l8kf]sf] tTsfnLg e08f/0f Ifdtf 
$$*) ls=ln= af6 j[l4 eO{  @#,@#) ls=ln= Ifdtf k'Ug uof] . h; cg';f/ k]6«f]n !,(#) ls=ln=, l8hn !(,*)) ls=ln= / 
dl§t]n !,%)) ls=ln= Ifdtf x'g uPsf] lyof] .  

lgudsf] k'/fgf] l8kf]sf] e08f/0f 6}+sx? w]/} k'/fgf] eO{ kfO{k nfOg nufot 6}+sx?sf] k|flalws v/fjLn] ubf{ s]xL 6}+sx? 
;~rfngdf cfPsf lyPgg\, h;af6 df]ltxf/L–cdn]vu+h kfO{knfO{g z'? x'g' eGbf klxnf o; l8kf]sf] ;~rfngdf /x]sf] e08f/ 
Ifdtf k]6«f]n !,@%) ls=ln=, l8hn !!,)$) ls=ln= / dl§t]n %,^)) ls=ln= /x]sf] lyof] t/ xfn cfP/ df]ltxf/L–cdn]vu+h 
kfO{knfO{gsf] nflu rf/cf]6f el6{snnfO{ :tf]/Gglt u/L ck|];gdf g/x]sf] el6{snx? Dfd{t u/L dl§t]ndf /x]sf] el6{sn–!! 
nfO{ l8hndf kl/jt{g u/L tyf el6{sn–( / el6{sn–!! nfO{ $,%)) s]ndf kl/jt{g u/L xfnsf] Ifdtf k]6«f]n !,(#) 
ls=ln=, l8hn @),^)) ls=ln= / dl§t]n !,%)) ls=ln= Ifdtf x'g uPsf] 5 .  

 

:6f]/]h Ifdtf 
Tank No. Product Capacity in KL Remarks 

VT -1 MS 680 In use 

VT -12 MS 760 In use 

UG -1 MS 70 In use 

UG -2 MS 70 In use 

UG -3 MS 70 In use 

UG -4 MS 70 In use 

UG -5 MS 70 In use 

UG -6 MS 70 In use 



 

                                                                                                                                                                                 

81 

 

k|eft 2076 

 Tank No. Product Capacity in KL Remarks 

UG -7 MS 70 In use 

 Total 1,930  

Pipeline VT(1-12)  17,110 Ltrs  

Pipeline UG(1-7)  1,000 Ltrs  

    

Tank No. Product Capacity in KL Remarks 

VT -2 HSD 760 In use 

VT -3 HSD 760 In use 

VT -4 HSD 760 In use 

VT -5 HSD 760  In use  

VT -6 HSD 760 In use 

VT -7 HSD 3,900 In use 

VT -8 HSD 3,900 In use 

VT -9 HSD 4,500 In use 

VT -11 HSD 4,500 In use 

 Total 20,600KL  

Pipeline HSD  55,670 Ltrs  

Tank No. Product Capacity in KL Remarks 

VT -10 SKO 1,500KL In use 

Pipeline  19,275 Ltrs  

 Total 1,500KL  

xfn cdn]vu+h l8kf]sf] If]qkmn  
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 It occupies 33.6 Hector of Land. The Motihari-Amlekhgunj pipeline is a 69 kilometres (42.9 mi) among that 
36.2-km of the petroleum pipeline-- from Raxaul border to Amlekhgunj-lies in Nepal and 33km of it-- from 
Motihari to Raxaul, lies in India. This MAPL will make transportation of Oil easier and safer and faster to all 
the corners of Nepal. It also the first trans-national pipeline in South Asia. The pipeline was jointly 
inaugurated by Prime ministers of India and Nepal on 10th September 2019. This will be the first ever cross-
border petroleum pipeline, not just between India and Nepal, but also in the whole of South Asia. With the 
effort of the NOC and IOC, and both governments, the construction of the project was completed almost 15 
month before the target. The pipeline will drastically reduce the cost of transporting fuel to landlocked Nepal 
from India. The 69-km long pipeline will replace tankers that carry petroleum products by road between India 
and Nepal. India has also expressed immense hope for the prospects of the new pipeline. "This India-Nepal 
energy cooperation project is a symbol of our close bilateral relations. It will help to enhance the energy 
security of the region and substantially cut down on transit costs, the role of Amlekhgunj depot is general and 

supportive for the pipeline project and its backup for other depot of NOC. In the first phase of pipeline project 
IOC upgraded the existing four (4) vertical tank of capacity 4000 KL each for storage.  

n]vs lgudsf @ g+ k|fb]lzs k|d'v x'g'x'G5 .     
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 lgudsf] :j0f{hoGtL, 
k]6«f]lnod kbfy{sf] sf/f]af/df g]kfnu~h sfof{no   

 gjljgf]b kf]v/]n 

ljifo k|j]z 
gLlhIf]q ;jn eOg;s]sf] cj:yfdf cfd ;j{;fwf/0fsf] hglhljsfsf If]qdf k|ToIf ;/f]sf/ /fVg] j:t' tyf ;]jfx?sf] ;xh 
kx'Fr x'g ;sf]; eGgfsf nflu /fHon], /fHos} nufgLdf j:t' tyf ;]jfsf] k|s[lt cg"?ksf ;fj{hlgs ;+:yfgx? Vff]Ng] qmddf 
oftfoft, ef}lts k"jf{wf/ nufot b}lgs r'nf]rf}sf] nflu cToGt cfjZos pmhf{ k]6«f]lnod{sf] sf/f]af/ ug]{ ul/ tTsflng >L % 
sf] ;/sf/n] lj= ;+= @)@& kf}if @^ ut] ljlwjt ?kdf g]kfn cfon lgudsf] :yfkgf u/]sf] xf] . z'?sf lbgdf k]6«f]lnod 
kbfy{sf] vkt x'g] If]q klg sd ePsf] / /fHo ;d]t k|ToIf ?kdf ghf]l8 ;s]sf] tTsflng cj:yfdf lxGb':tfgdf sf/f]af/ 
ul//x]sf jdf{z]n, Ozf], Ol08og cfon cflbaf6 Jofkf/Lx?n] 8«ddf t]n NofO{ :yflgo pkef]Qmfsf] dfu kl/k"lt{ ul//x]sf]  
lyP . lgudsf] :yfkgf kZrft k]6«f]lnod kbfy{sf] sf/f]jf/nfO{ gLltut bfo/fdf NofO{ ljleGg ljsf; If]qdf qmlds ?kdf 
sfof{no vf]Nb} lgudsf] cflwsf/Ls ljqm]tf lgo'Qm ul/ To:tf ljqm]tfx?nfO{ lgudn] g} kDk6}+s tyf l8:k]lG;Ë Pj+ k|fljlws 
;]jf pknJw u/fO{ k]6«f]n kDk ;+rfng ug]{ sfo{ yfnlg u/]sf] lyof] .  
 
lgud :yfkgfsf] p2]Zo ;+u} z'?sf lbgx?df d'nse/ k]6«f]lnod kbfy{sf] ;Dk"0f{ sf/f]af/ lgud dfkm{t x'b} cfPsf] lyof] .{ 
lgoldt ?kdf pkef]u x'g] k]6«f]n, l8hn / dl§t]n jfx]ssf cGo k]6«f]lnod s'g} ;+:yf, sDkgL, kmd{nfO cfjZos ePdf lgudn] 
dfu cg';f/sf] kbfy{sf]  g]kfn;Ddsf] Landed cost sf] hDdf /sd ;DjGwLt kf6L{nfO{ hDdf ug{ nufO{ cfO{cf];L dfkm{t 
To:tf] kbfy{ cfoft ul/lbg] Joj:yf ldnfpYof] . sDkgL P]g cg';f/ :yfkgf ePsf] lgudn] sf/f]af/ ug]{ k]6«f]lnod kbfy{df 
/fHosf] :ki6 gLltsf] cefj, Jofkf/Ls j:t'nfO{ ;]jf efjsf] /fhg}lts r:df nufpg] kl/kf6Ln] lgud cToGt w/f;foL 
cj:yfdf k'lu;s]sf] / /fHon] ;d]t cTofjZos ;]jfsf] o:tf] j:t'nfO{ gLlh If]qdf ;'Dkg] dgl:yltdf k'lu s'g} ;do gLlh If]q 
cfpg] vfnsf] cWofb]z, gLlt lgb]{zg hf/L ub}{ k"gM lkmtf{ lnb} u/]sf] cj:yfdf )&@÷&# b]lv cGt/fli6«o ahf/df k]6«f]lnod 
kbfy{sf] d"Nodf cfPsf] sld Pj+ /fHon] o;If]qdf sfod u/]sf] :jrflnt d"No k|0ffnLn] ubf{ sl/j sl/j u'dgfd x'g nfu]sf] 
of] ;+:yf df]ljn, lu|h, lj6'ldg, Pnl8cf], Pkmcf], lkljPd h:tf kbfy{x?sf] sf/f]af/ qmdzM gLlhIf]qnfO{ 5f]8\b} lgoldt 
?kdf k]6«f]n, l8hn, dl§t]n, Pl6Pkm tyf PnlkhLsf] sf/f]af/ ub}{{ cfh lgud %) cf}+ j;Gtsf] 38Ldf -:j0f{ hoGtL_ plePsf]] 
5 .  
 
g]kfnu~h If]qsf k]6«f]lnod kbfy{s]f sf/]faf/ 
o; If]qdf g]kfn cfon lgud ljlwjt ?kdf :yfkgf x'g' cuf8L Ol08og cfonsf] ljqm]tfsf] ?kdf ?k]l8ofdf /x]sf] /fdf 
cfon :6f];{ ;Dd ##–$) s]Pnsf 6}+s/x? a/f}gLaf6 t]n lnP/ cfpg] ub{y] / ToxLaf6 cfbz{ jGw'' h;sf ;+rfns ;+rfns 
;'/]z s'df/ cu|jfnn] g]kfnu~hdf 8«ddf t]n NofO{ j]Rby] . To;}ul/ adf{;]nsf] Ph]G;L lnO{ /fdr/0f xn'jfO{n] 8«ddf t]n 
NofO{ klg j]Rg] u/]sf] tyfkL ;f] ;dodf cfbz{ jGw'n] g} a9L dfqfdf ljqmL ug]{ u/]sf] lyof] eGg] s'/f o; If]qsf ;j}eGbf 
k'/fgf kDk Joj;foL] /fd uf]kfn j}Zo hf] xfn afu]Zj/L cfonsf k|f]kfO6/n] atfp5g . tTsflng cj:yfdf g]kfnu~hsf] 
cfbz{ gu/ 5]pdf wfgrfdnsf] clkm; /x]sf] / ToxLaf6} k]6«f]lnod kbfy{sf] ljqmL ljt/0f x]g{sf] nflu @)## ;fndf ls/0f 
s'df/ 3lt{nfO{ tf]lsPsf]] . cfoft ePsf] t]nsf] eG;f/ tyf ljqmLb/ tTsflng lhNnf k|zf;gaf6 tf]lsGYof] / ;f]xL cfwf/df 
k]6«f]lnod kbfy{sf] ljqmL ljt/0f ldnfOPsf] lyof] .  
 
o; If]qdf g]kfn cfon lgudn] @)#*.)(.)% df tTsflng cfbz{ jGw'nfO{ cfbz{ Jofkf/ l;08Ls]6sf] gfdaf6 lgudsf] 
cflwsf/Ls ljqm]tfdf lgo'QmL u/]sf] lyof] . jfu]Zj/L cfon, e]/L cfon, cfgGb cfon qmlds ?kdf v'Nb} uP g]kfnu~hdf 
tTsflng cj:yfdf lgudsf] cfkm\g} :6f]/]h 6}+sx?sf] Joj:yf gePsf] sf/0f ljqm]tfx?sf] dfu cg';f/sf] kl/df0f Ol08og 
cfon uf]/vk'/ tyf sfgk'/sf] gfddf lkl8cf] hf/L ul/ c:yfoL ;Demf}tfdf /x]sf Ol08og 6}+s 6«sx?af6 t]n NofO{ ljqmL 
ljt/0f ul/GYof] . d'nse/ k]6«f]lnod kbfy{sf] ;xh / ;/n lsl;daf6 cfoft, e08f/0f tyf ljqmL ljt/0f ug]{ p2]Zosf 
;fy lgudn] cfkm\gf] ;]jf lj:tf/sf] nflu @)#( ;fndf # ljufxf !& s7\7f )$ w'/ hUUff tTsflng dlgsfk'/ uflj; h;nfO{ 
xfn g]kfnu~h pkdxfgu/kflnsf j8f g++ @) /fFemf Po/kf]6{ 5]pdf vl/b ul/ @)$# ;fndf OGwg l8kf]sf] ljlwjt :yfkgf 
u/]sf] lyof] . of] l8kf] :yfkgf x'g' eGbf cuf8L gful/s p8\oog s]Gb|n] vh'/fdf ljdfg:yn ;+rfng u/]sf] / ;f] xjfO{ 
;]jfx?nfO{ lgudn] ToxLaf6 l/km\olnË ;]jf lbb} cfPsf] lyof] . kl5 g]kfnu~h gful/s p8\8og sfo{non] cfkm\gf] xjfO{ 
;]jfnfO{ /femfF l:yt ljdfg:ynaf6 ;+rfng u/] kZrft lgudn] klg OGwg l8kf] kl/;/af6 g} sfo{ x'g] ul/ @)%@ ;fndf 
vh'/fsf] xjfO{ OGwgsf] sf/f]af/nfO{ k"0f{?kdf /femfFaf6 ;+rfngdf Nofof] . /fHo ;+l3o ;+/rgfdf hfg' cl3 of] ljsf; If]qsf] 
cjwf/0f cg'?k If]lqo sfof{nosf] ?Kfdf /x]sf] lyof] eg] xfn OGwg l8kf] sfof{nodf l;ldt ePsf] 5 . 
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g]kfnu~h OGwg l8kf]sf] >f]t, ;fwg / ljt/0fsf dfWod 
 
hUuf -e"uf]n_ M– OGwg l8kf] tyf xjfO{ OGwg l8kf]n] rr]{sf] s'n hUufsf] If]qkmn $ ljufxf )&  s7\7f )^ w'/ /x]sf]5 .  
-!) s7\7f @ w'/ @)%* df yk vl/b_ afFs], g]kfnu~hsf] cfbz{ gu/ /Tg /fhdfu{df hf]l8Psf] hUuf – @^)# :Sjfo/ ld6/ 
-!! s7\7f_ – lgudn] cfw'lgs gd"gfof]Uo kDk jgfpg] of]hgf /x]sf] 5 .   
 
k]6«f]lnod kbfy{sf] :6f]/]h Ifdtf M– k]6«f]n – @!) s]=Pn, -&) s]Pnsf] # j6f c08/u|fp08 6}+s_  l8hn – @@*) s]=Pn  
-&^) s]=Pnsf] b/n] # j6f 6}+s_, dl§t]n – &^) s]=Pn Pp6f 6}+s / xjfO{ OGwg – @*) s]Pn -&) s]Pnsf] $ j6f 
c08/u|fp08 6}+s_ Ifdtfsf] 5 .  
 
9'jfgLsfo{df ;+nUg 6}+s6«s M– k]6«f]lnod kbfy{sf] cfoft tyf ljqmL ljt/0fdf #! 9'jfgL Joj;foLsf !@) j6f 6}+s 6«s 9'jfgL 
;Demf}tfdf /xL sfo{ ul//x]sf5g . lo 6}+s 6«sn] Ol08og cfonsf] uf]08faf6 k]6«f]n, l8hn / dl§t]n tyf Onfxfjfbaf6 
Pl6Pkm lgudsf] l8kf];Dd Nofpg] tyf l8kf]af6 ljqm]tfx?sf] n}hfg] sfo{ ub}{ cfPsf5g . 
 
cflwsfl/s ljqm]tf -l8n/_ – k]6«f]lnod kbfy{ cfd pkef]QmfnfO{ ;xh tl/sfaf6 ljqmL ljt/0f ug{sf nflu lhNnfut ?kdf 
;fwf/0f, KofS8 / dl§t]n ul/ !@) j6f cflwsfl/s l8n/ lgo'QmL ePsf 5g . o; l8kf]n] ;KnfO{ ug]{ lhNnfx? afFs], 
alb{of, bfË, ;Nofg, Ko"7fg, ?s'd, /f]Nkf, h'Dnf, ;'v]{t, b}n]v, hfh/sf]6 /x]sf5g . xfn ^ g+= k|b]zsf] ;KnfO{ ;d]t :6s 
6«fG;km/ ul/ k|fb]lzs sfof{no ;'v]{t dfkmt{ ljqmL ljt/0f x'g] u/]sf]5 . 
 
 PnlkhL M e]/L UofF; pBf]u k|fln, dgsfdgf Uof; pBf]u k|f=ln tyf /fKtL Uof; pBf]u k|f= ln= dfkm{t k|b]z g+= %,^ 
 / & sf clwsfz+ lhNnfx?df ;KnfO{ . 
 
 Pl6Pkm M gful/s p8\og sfof{no g]kfnu~haf6 p8fg eg]{ ;Dk"0f{ Po/nfOG;x?nfO{ tyf k|b]z g+= ^ gful/s p88\g 
 sfof{no ;'v]{taf6 p8fg eg]{ Po/nfOG; ;d]tnfO{ :6s 6«fG;km/ ul/ ;'v]{t sfof{nodfkm{t ;KnfO{ lbg] Joj:yf .  
 
hgzQmL M   
 OGwg l8kf] tkm{ M sfof{no k|d'v ;lxt & hgf clws[t, ;xfos sd{rf/L !^ tyf ^ hgf s/f/sf] b/jGbL 
 /x]sf] 5 . 

 xjfO{ OGwg l8kf] tkm{ M sfof{no k|d'v ;lxt ;xfos ;xfos ( hgf tyf s/f/df % hgfsf] b/jGbL /x]sf] 5 . 

 OGwg l8kf] bfË -zfvf sfof{no_ tkm{ M sfof{no k|d'v @  ;lxt @ hgf ;xfos sd{rf/L tyf $ hgf s/f/sf] 
 b/jlGb /x]sf] 5. 
 
l8kf] ;'/Iff Joj:yf M l8kf]sf] ;Dk"0f{ ;'/Iffsf] nflu ^% hgf b/jGbL /x]sf] ;;:q k|x/Lsf] ;'/Iff SofDk /x]sf] 5 . l8kf] 
k|j]z tyf sfof{nosf] ;fdfGo ;'/Iff lgudsf] s/f/ ;]jfaf6 lnPsf] ;'/Iff uf8{x?af6 x'g] u/]sf] 5 .   

 ljljwM– 6}+s 6«ssf] gfFkhfFrsf] nflu 58\s] r]s hfFr ug{ Calibration sf] ;'ljwf, cTofjZos If]q tyf cfoft Go"g 
 /x]sf] cj:yfdf ljqmLnfO{ Jojl:yt ug]{ k|of]hgsf] nflu ( xhf/ ln6/sf] df]jfOn l8:k]G;/ /flvPsf]5 . 
 
k]6«f]lno kbfy{ cfoft x'g] :yfg M k]6«f]n, l8hn, dl§t]n – Ol08og cfonsf] uf]08f l8kf]af6 
 Pl6Pkm –  Ol08og cfonsf] Onfxfjfb l8kf]af6 
 PnlkhL –  Ol08og cfonsf] dy'/f, sgf{n l/kmfOg/Laf6 
 
cfoft tyf ljqmLsf] cj:yf 
z'?jftL ;dodf o; If]qsf] k]6«f]lnod kbfy{ ljqmLljt/0fsf] jf/]df dfly hfgsf/L kfOxfNof}. kl5Nnf ;dox?df ef}lts 
k"jf{wf/ ljz]if ul/ ;8s ;+hfn j[l4sf sf/0f tyf cem} kl5Nnf lbgx?df pBf]u snsf/vfgf Pj+ xfO8«f] sGi6«S;gdf ePsf] 
j[l4sf sf/0f o; If]qsf] k]6«f]lnod kbfy{sf] ljqmL b/ ljut # aif{sf] lgDg /x]sf] 5 .  
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 2073/74 2074/75 2075/76 

cfoft ljqmL cfoft ljqmL cfot ljqmL 
k]6 Èf]]n 30,512 30,416 31,864 31,901 38,492 3,8418 

l8hn 141,500 141,054 163,636 164,147 166,656 16,5947 

dfl§t]n 1,680 1,703 1,880 1,880 1,939 1,937 

Pl6Pkm 6,100 6,083 8,400 8,415 7,792 7,819 

PnlkhL 22,817 22,817 28,740 28,740 34,485 34,485 

 

k]6«f]n, l8hn tyf PnlkhLdf dfu a9\bf] tyf Pl6Pkmdf ;fdfGo /x]sf] 5 eg] PnlkhL k|of]ustf{ j[l4sf sf/0f dl§t]nsf] dfu 
36]/ uPsf]5 . ljB't pTkfbgdf cfPsf] kl/jt{gsf sf/0f nf]8;]l8Ë cGoGt Go"g x'g uPsf]n] l8hnsf] l8df08 lj:tf/} l:y/ 
cj:yf lt/ hfb}5 . xfnsf] rf/ dlxgfsf] cjlwsf] ;ldIff x]bf{ @)&%.&^ sf] t'ngfdf j[l4b/ 36]sf] 5 . 
 
g]kfnu~h l8kf]n] ug'{ kg]{ eflj sfo{x? 
ef}lts k"jf{wf/sf] cku|]8 M g]kfnu~h l8kf] lj= ;+= @)$@ ;fndf ef}lts k"jf{wf/x? -:6f]/]h 6}+s, l6Pnkm ;]8, kDkxfp; 
df]6/kDk cflb h8fg_ tof/ ePkl5 lgoldt / lg/Gt/ ?kdf k]6«f]lnod kbfy{sf] sf/]af/ ul//x]sf] 5 . d]l;g/L ;fdfgx? 
Kf|of]u cg';f/ 3;|g] / lvOg]] x'Fbf lgoldt dd{t ;+ef/ x'g h?/L x'G5, K'f/fgf] df]8nsf] ePsf sf/0f dd{t ;+ef/x'g cToGt 
sl7gfO{ x'g] / ;du|df eGg' kbf{ Psflwsf/ Joj;fo ePsf]n] o]gs]g l8kf] rln/x]sf] cj:yf 5 . cfh Digital k|0ffnLdf 
cfPsf] ljsf;sf sf/0f ljZj Pp6f sf]7fleq ;f3'Fl/Psf] cj:yf5 . o;} If]qdf sfo{ ul//x]sf] cGo ;dsIfL sDkgLn] 
ckgfPsf] 6]Sgf]nf]lh / cfw'lgstfsf] km8\sf] lgudsf nflu b[Zofjnf]sg dfq jg]sf]5 . gLlh If]qn] ;xh} 6]Sgf]nf]lh Adopt 
ug{ ;Sg] t/ ;/sf/L ;+:yfx? / tLgsf lgsfox?n] bIf hgzQmLsf] cefj, kof{Kt sfg"gL em+em6tf cflbsf sf/0f ;do ;fk]If 
ck8]6 ug{ g;Sbf lgud s]xL kl5 kg{ uPsf] b]lvPsf] 5 . lgudn] o; l8kf]sf] xfnsf] ;+/rgfnfO{ dd{t tyf cku|]8 ul/ 
c6f]d]zg, ;]dL c6f]d]zg s] ug{ ;lsG5 To; tkm{ km8\sf] dfg'{ kg]{ 68\sf/f] vfFrf] b]lvG5 . 
 
:6f]/]h 6}+s yk ug'{ kg]{ M z'?sf lbgx?sf] ljqmLnfO{ b[li6ut ul/ jgfO{sf] :6f]/]h 6}+sx? kl5Nnf lbgx?sf] ljqmLdf cfPsf] 
kl/jt{g cg';f/ yk x'b} hfg g;s]sf] sf/0f, Ps lbg dfq k]6«f]n Ol08og cfon skf]{/]zgaf6 Nofpg g;Sbf ljqmL ljt/0fdf 
;d:of pTkGg eO xfNg] cj:yfdf /x]sf]5 eg] l8hndf klg dfusf] t'ngfdf pNn]lvo :6f]/]h Ifdtf 5}g . xfnsf] ljqmL / 
;/sf/n] lnPsf] kl5Nnf gLlt cg'?k :6s Ifdtf j[l4 ug'{ kg]{ b]lvPsf] 5 . lgudn] dl§t]n / l8hndf Pp6} d"No sfod u/] 
kZrft dl§t]nsf] dfudf Go"gtf cfPsf] x'Fbf xfn dl§t]nsf] :6f]/]h /x]sf] &^) s]PnnfO{ k]6«f]ndf sGe6{ ug]{, PleP;gsf] 
xfnsf] sfof{nonfO{ ef}lts k"jf{wf/ ;lxt gful/s p8\og g]kfnu~hsf] sfof{If]q leq :yfgfGt/0f ug]{ / xfn PleP;gn] k|of]u 
ul//x]sf] $ j6f c08/u|fp08 6}+s dWo] @ j6f 6}+s k]6«f]ndf sGe6{ ug]{ / @ j6f dl§t]ndf /fVg], ;fy} vfnL /x]sf] pQ/ 
tkm{sf] k5f8L kl§sf] hUufdf l8hnsf] nflu # j6f @!)) s]Pn b/sf el6{sn l6}+s yKg], h;af6 k]6«f]n !!!) s]+n, dl§t]n 
!$) s]Pn / l8hn *%*) s]Pn Ifdtfsf] x'g hfG5 . ljB'lto pmhf{df cfPsf] j[l4 / o;sf] k|ljlw tkm{ 8fOe6{ ePsf 
pkef]Qmf ;d]tnfO{ Wofgdf /fVbf cfufdL lbgdf k]6«f]n, l8hnsf] dfu xfnsf] vkt ;lxt x]bf{ pQm :6f]/h agfPsf] v08df 
cfufdL !)/!% aif{ ;xh x'g] b]lvG5 .  
 
g]kfnu~h afFs] ;'v]{t /f]8 -/Tg/fhdfu{_df /x]sf] hUufsf] ;b'kof]u M– cGo If]qsf] t'ngfdf g]kfnu~h If]qsf kDkx?sf] 
;+/rgf k'/fgf] Pj+ clwsfz+ kDkx?df d]sflgsn d]l;gx? Hf8fg, ef}lts k"jf{wf/x?df pNn]lvo ;'wf/sf] sld b]lvPsf] 5 . 
ljsf;df cfPsf] kl/jt{ cfd pkef]Qmfsf] lhjg:t/df cfPsf] kl/jt{g / jfXo ;+;f/n] o; If]qdf u/]sf] cfw'lgs ljsf; 
;d]tnfO{ dWogh/ /flv g]kfn cfon lgudn] ;j} k|fb]lzs If]qx?df slDtdf ! j6f lgud4f/f ;+rflnt kDk vf]Ng] gLltut 
cGtu{t /Tg /fhdfu{df hf]l8Psf] @^)# :Sjfo/ ld6/ -!! s7\7f_ hUufdf cTofw'lgs c6f]d]zg ;lxtsf] kDk ;+rfngdf 
Nofpg pko'Qm x'g] / h;af6 lgudsf] hUufsf] ;b'kof]u x'gsf cnjf cfd ljqm]tf tyf pkef]Qmfx? ;d]tdf kDk ;+rfng tyf 
jgfj6df gofF dfu{ lrq ldNg] b]lvG5 .  
 
xjfO{ OGwgsf] ;]jf M gful/s p88\og ljdfg:ynx?af6 p8fg eg]{ tyf cjt/0f ug]{ hxfh Pj+ x]lnsf]K6/df xjfO;]jfx?sf] 
cfjZostf cg';f/ afph/ k|of]u ul/ xjfO{OGwg l/km\olnË ug]{ sfo{ lgudsf] /fFemf l:yt OGwg l8kf] sfof{nos} kl/;/af6 
x'b} cfO/x]sf] 5 . xjfO{ ;]jfnfO{ pknJw u/fpg] l/km\o'lnË ;]jf r':t / ;dod} pknJw x'g ;sf];\ eGgfsf nflu gful/s 
p88ogsf ljdfg:ynx?sf] If]q leq g} lgudnfO{ hUuf pknJw u/fpbf ;}bflGts tyf Jojxfl/s b'j} lsl;daf6 ;/lns[t x'g] 
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 x'Fbf g]kfnu~h gful/s p8\8og kl/;/ leqaf6} sfo{ x'g] ul/ k"jf{wf/x? lgdf{0f ug{ lgudnfO{ oyflz3| plrt :yfgdf sDtLdf 
@ -b'O{_ ljufx hUuf pknJw u/fpg kxn x'g' kg]{, ;f] gePsf] v08df lgudnfO{ cToGt gfkmf k|fKt eO/x]sf] ;f] kbfy{sf] 
sf/f]af/nfO{ yk Jojl:yt ug{ xfnsf] OGwg l8kf]af6 5'6\} ef}lts k"jf{wf/ ;lxt cGoq :yfgfGt/0f ug'{ kg]{ b]lvG5 . 
 
;'zf;g / kf/blz{tf M cfd hgtfsf b}lgs ultljlw;+u k|ToIf ;/f]sf/ /fVg] ;+:yf ePsf]n] o;n] ug]{ lqmofsnfkn] km/s 
dxTj /fv]sf] x'G5 . cGo ;/sf/L sfof{nosf] t'ngfdf lgudsf] sfof{nodf cfPsf sfo{ lz3| ;Dkfbg ePtf klg lgud;+u 
cfa4 /x]sf] 9'jfgL Joj;fo, ljqm]tfx?, Uof; pBf]uLx?af6 x'g]] sld sdhf]/L ;d]t lgud s} 7fGg] dgf]j[ltn] lgud k|ltsf] 
lrq0f hgdfg;df km/s 5 . lgudsf] 5ljnfO{ prf] /fVg lgudsf ljqm]tfx?, rfns, Joj;foL ;j}nfO{ tflnd, ;]ldgf/, 
uf]i7L, cg'udg cflbsf] dfWodaf6 ;";lrt u/fpg' kg]{, lgudsf] ljqmL ljt/0f tyf cfoft sfo{nfO{ cTofw'lgs agfpg' kg]{, 
;s];Dd sfof{nodf ljqm]tf, 9'jfgL Joj;foL cfpg' gkg]{ ;km\6j]o/sf] dfWodaf6 ;Dk"0f{ sfo{ x'g] jftfj/0f jgfpg' kg]{, u/]sf 
sfo{x? kf/blz{ / k|z+;Llgo x'g], cfd hgdfg;df ;'zf;g / ;bfrf/sf] cg'e'lt ldNg] lsl;dsf] k2ltdf hfg'kg]{ b]lvG5 .   
 
cGtdf k]6«f]lnod kbfy{s]f sf/f]af/sf] nflu Psflwsf/ kfPsf] of] ;+:yfn] ljleGg cf/f]x cj/f]x kf/ub}{ cfh %) cf}+ a;Gtdf 
k|j]z u/]sf] 5 . v'Nnf cy{tGqdf bf}l8/x]sf] d"nsdf /fHon] Jofkf/ ug]{ ls gug]{ < s:tf] lsl;dsf] sf/f]af/ dfq /fHon] ug]{ 
/ s:tf] lsl;dsf] sf/f]af/ gLlhIf]qnfO{ 5f]8\g] < eGg] af/Daf/ eO/xg] ax;, pmhf{ If]qdf cfPsf gofF gofF cfofdx?sf] 
j}slNkstf cflbnfO{ nlIft ul/ /fHosf] nflu /0fg}lts sf/f]af/ ag]sf] of] ljifonfO{ cem ;'b[9, ;/n / ;xh tl/sfaf6 
cfd pkef]Qmfdf k:sg ;Sg] ul/ cfw'lgstfdf km8\sf] dfb{}{ cuf8L a9]/ cfufdL lbgdf !)) cf}+ -lx/s_ d xf]T;j dgfpg 
;sf];\ xflb{s z'esfdgf . 
 
n]vs lgudsf] OGwg l8kf] sfof{no g]kfnu+hsf k|d'v x'g'x'G5 . 
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 g]kfn cfon lgudsf] l8kf]sf] :yfkgf / e08f/0fsf] cj:yf 
 OGb' zdf{ clwsf/L 

g]kfn cfon lgud lnld6]8, s]Gb|Lo sfof{no aa/dxndf :yflkt ePsf] 5 . o;sf] :yfkgf lj=;+=@)@& ;fn kf}if @^ ut] 
ePsf] lyof] . o;sf] k|d'v p2]Zo g]kfn clw/fHo e/ k]6«f]lnod kbfy{ ;xh / ;/n lsl;daf6 cfoft, e08f/0f tyf ljqmL 
ljt/0f ug]{ p2]Zosf ;fy o;sf] :yfkgf ul/Psf] lyof]  . xfn o;sf & j6f k|fb]lzs sfof{no , !) j6f xjfO{ OGwg l8kf]x?, 
# zfvf sfof{nox? , # OGwg l8kf]x? / ! j6f k]6«f]n kDk /x]sf 5g\ .  
 
!= ! g+= k|fb]lzs sfof{no, lj/f6gu/ M  
k]6«f]lnod kbf{y cfoft, e08f/0f tyf ljqmL ljt/0f ug]{ p2]Zo k|flKtsf nflu lgudn] cfgf] Ifdtf clej[l4 ug]{ qmddf 
lgudn] k'jf{~rn If]qLo sfof{no, la/f6gu/ lj=;+=@)## ;fn b]lv lgdf{0f z'? u/L @)^^ ;fndf ;~rfngdf NofO{ b]zdf 
k]6«f]lnod kbf{ysf] ;xh ljt/0fdf ljz]if 6]jf k'¥ofpFb} cfO{/x]sf] 5 .  
k"jf{~rn If]lqo sfof{nodf e08f/0f Ifdtf ls=ln=df lgDg adf]lhd /x]sf] 5 . 
l;=g= l8h]n Ifdtf dl§t]n Ifdtf k]6«f]n Ifdtf Ifdtf xjfO{ OGwg 

! VT- 5 &!) VT- 7 &!) UG- 1 &) UG- 1 &) 

@ VT- 6 !*)) VT- 8  
&%) 

UG- 2 &) UG- 2 &) 

# VT- 10 !^)) VT- 9 &!) UG -3 &) UG- 3 &) 

$ VT- 11 !^))   UG- 4 &) UG- 4 &) 

% VT-12 !^))   UG- 5 &)   

^ VT-13 !^))   UG- 6 &)   

&     UG -7 &)   

*     UG -8 &)   

hDdf *(!)  @!&)  %^)  @*) 

 
l8kf]sf] sfo{If]q M ! g++ k|fb]lzs sfof{no, la/f6gu/n] df]/Ë, wgs'§f, ;'g;/L, ;Kt/L, t]x|y'd, ;f]n'v'Da', pbok'/, emfkf, 
l;/xf, sGrgk'/, Onfd, emfkf, kfFry/ / tfKn]h'Ë nufotsf lhNnfx?df ;]jf k'¥ofpb} cfO/x]sf] 5 .  
 
! g++= k|fb]lzs sfof{no lj/f6gu/ M sf] cfoft ug]{ gfsfx?  
k"Jf{f~rnsf] nf]s]zg Ol08og cfon af6 cfoft ug]{ gfsfx? b'a} tkm{sf] b"/L 
lj/f6gu/ a/f}gL ^)^ 
la/f6gu/ l;lnu'8L  #!$ 
eb|k'/ l;lnu'8L !%^ 
sfs8leQf, rf/cfnL l;lnu'8L !@@ 
s= rf/cfnL emfkf, eb|k'/ M  lgudn] zfvf sfof{no, emfkf lj=;+=@)^^ ;fn b]lv ;~rfngdf NofO{Ps]f ePtf klg 
ToxfFsf] n]vf ;DaGwL ;Dk"0f{ sfo{ ! g+= k|fb]lzs sfof{no lj/f6gu/ b]lv g} ub}{ cfO/x]sf]df ldlt @)&$ ;fn df3 b]lv g} 
n]vfsf] lx;fj lstfj ug]{ ul/ sf/f]jf/ ub}{ cfO/x]sf] 5 . b]zdf k]6«f]lnod kbf{ysf] ;xh Joj:yfkg / ljqmL ljt/0fdf ljz]if 
6]jf k'¥ofpFgs} nflu  csf]{ sfof{no klg :yfkgf ul/Psf] 5 . zfvf sfof{no rf/cfnL emfkfaf6 g} n]vf ;DaGwL sfo{ 
;+rfng ug]{ u/L !# ls=ld= blIf0f lt/ cjl:yt eb|k'/ zfvfaf6 xjfO{ OGwg ljqmL ug]{ sfo{ ;d]t ;+rfngdf NofO{ yk ;]jf 
k|bfg ub}{ cfO/x]sf] 5 . 
o; l8kf]sf] sfo{If]q M kfry/, tfKn]h'Ë, O{nfd / emfkf lhNnfx?df ;]jf k'¥ofpb} cfO/x]sf] 5 . 
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 @= @ g++ k|fb]lzs sfof{no cdn]vu~h lgudsf]  Ifdtf clej[l¢ ug]{ qmddf O{Gwg l8kf], cdn]vu+h @)#$ ;fndf 
;~rfngdf NofO{Psf] / dWodf~rn If]qdf k]6«f]lnod kbf{ysf] ;xh ljt/0fdf ljz]if 6]jf k'¥ofpFb} cfO{/x]sf] 5 . k|fb]lzs 
sfof{Nfo cdn]vu+hsf] cwLgdf /x]sf] O{Gwg l8kf], dx]Gb|gu/ wg'iff, @)^# ;fn b]lv ;~rfngdf NofO{  yk ;]jf k|bfg ub}{ 
cfO/x]sf] 5 . 
l8kf]sf] e08f/0f Ifdtf ls=ln=df lgDgfg';f/ /x]sf] 5 .  
qm=;+= k]]]]6«f]n Ifdtf l8hn Ifdtf dl§t]n Ifdtf 

! VT -1 ^*) (not in use) VT -2 &^) VT -10 !%)) 

@ VT -12 &^) VT -3 &^)   

# UG -1 &) VT -4 &^)   

$ UG -2 &) VT -5 &^)   

% UG -3 &) VT -6 &^)   

^ UG -4 &) VT -7 #())   

& UG -5 &) VT -8 #())   

* UG -6 &) VT -9 $!))   

( UG -7 &) VT -11 $!))   

 hDdf !(#)  hDdf !(*))  hDdf !%)) 
l8kf]sf] sfo{If]q M o; k|fb]lzs sfof{no cdn]vu+hn] lrtjg, tgxF', ndh'Ë, dsjfgk'/, nufotsf @^ lhNnfx?df k]6«f]lnod 
kbfy{ cfk"lt{ ub}{ cfO/x]sf] 5 .   
 
s= zfvf sfof{no lj/u~h M  
lgudsf] zfvf sfof{no lj/u~h lj=;+=@)#) ;fn b]lv sfo{ub} cfO/x]sf] 5 . ToxfF xfn ;DDfdf e08f/sf] Joj:yf ul/Psf] 
5}g . ;fy} o;n] af/f, k;f{ / /f}tx6nfO{ ;KnfO{ pknAw u/fpg] ub{5 .    
dWodf~rn sf] gfsfx? Ol08og cfon af6  cfoft ug]{ gfsfx? b'a} tkm{sf] b"/L 
la/u~h /S;f}n !) 
hgsk'/ /S;f}n #)) 
hgsk'/ a/f}gL %)) 
cdn]vu~h /S;f}n &$ 
cdn]vu~h a/f}gL %^$ 
sf7df08f} a/f}gL %)( 
sf7df08f} /S;f}n %^@ 
sf7df08f} -yfgsf]6_ l;lnu'8L !#)* 

 
v= OGwg l8kf] dx]Gb|gu/ -wg'iff_M lgudsf]  Ifdtf clej[l¢ ug]{ qmddf  OGwg l8kf] dx]Gb|gu/ wg'iff @)^# ;fndf 
;~rfngdf NofO{Psf] / hgsk'/ c~rn leq k]6«f]lnod kbf{ysf] ;xh ljt/0fdf ljz]if 6]jf k'¥ofpFb} cfO{/x]sf] 5   
l8kf]sf] sfo{If]q M wg'iff, dxf]Q/L, cf]vn9'ªf, l;Gw'nL /x]sf] 5 .  
l8kf]sf] e08f/0f Ifdtf Ms]=Pn=df  lgDg adf]lhd /x]sf] 5 . 
l;=g++ 6}+s g+ k]6«f]n Ifdtf 6}+s g+ l8h]n Ifdtf 6}+s g dl§t]n Ifdtf 

! VT -1 !% VT -4 &) VT -3 &) 

@ VT -2 !% VT -5 &)   

hDdf   #)  !$)  &) 
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 #= # g++= k|fb]lzs sfof{no yfgsf]6 M k]6«f]lnod kbfy{ cfoft, e08f/0f tyf ljqmL ljt/0f ug]{ p2]Zosf ;fy g]kfn 
cfon lgud lnld6]8n] cfgf] Ifdtf clej[bL ug]{ qmddf k|fb]lzs sfof{no yfgsf]6 lj=;+=@)%* ;fn b]lv ;~rfngdf NofO{ 
yk ;]jf k|bfg ub}{ cfO/x]sf] 5 . 
l8kf]sf] Ifdtf Mls=ln=df lgDg adf]lhd /x]sf] 5 . 
l;=g= l8h]n Ifdtf 

 
dl§t]n Ifdtf 

 
k]6«f]n Ifdtf 

 
! VT-1 @!)) VT-1 &^) UG-3 &^) 

@ VT-2 @!))   UG-4 &^) 

# VT-3 @!))   UG-5 @!)) 

$ VT-4 @!))   UG-6 @!)) 

hDdf Ifdtf *$))  &^)  ^)&) 
 
k|fb]lzs sfof{nosf] sfo{If]q M o;  l8kf]n] sf7df08f}+ l:yt sf7df08f}, nlntk'/, eQmk'/ , sfe|]df OGwg cfk"lt{ ug'{sf] ;fy} 
/fd]5fk lhNnfdf klg OGwg cfk"lt{ ub}{ cfO/x]sf] 5 .  
 
xjfO OGwg l8kf] l;gfd+un, sf7df8f} M  
g]kfn clw/fHo e/ k]6«f]lnod kbfy{ cfoft, e08f/0f tyf ljqmL ljt/0f ug]{ p2]Zo cg'?ksf Ifdtf clej[l4 ug]{ qmddf xjfO{ 
O{Gwg l8kf] l;gfd+un ;~rfngdf Nofpg, Ol08og cfon skf]{/]zgaf6! aif{sf nflu sG;N6]G;L NofO{ ;~rfng ul/Psf] / 
To; kZrft oxfFaf6 clws[t sd{rf/Lx?nfO{ Ol08og cfondf tflnd ug{ k7fOPsf] / lj=;+=@)#) ;fndf g]kfn cfon lgudn] 
cfgf] dftxtdf /fvL xjfO{ OGwg / OGwg l8kf] ;+rfng ub}{ cfpg'sf ;fy} xjfO OGwg cnUu} l;gfd+un l8kf]af6 ljqmL 
ljt/0f u/L cfGtl/s tyf cGt/f{li6«o p8fgx?nfO{ ;]jf k'–ofpb} cfO/x]sf] 5 o;} ul/ lj=;+=@)%* ;fn b]lv OGwg l8kf] 
yfgsf]6df 5'6} ;~rfng u/]sf] / xjfO{ OGwg dfq cnUu} ul/ cfGtl/s tyf cGt/fli6«o p8fgdf ljz]if 6]jf k'¥ofpFb}cfO{/x]sf] 
5 . ;fy}, lgudn] xjfO{ O{Gwg l;gfd+unsf] clwgdf /xg] u/L ldlt lj=;+=@)^( cfiff9 # ut] af6 /fd]5fk, dGynLdf klg 
xjfO{ O{Gwg l8kf] ;~rfngdf NofO{ yk ;]jf k|bfg ub}{ cfO/x]sf] 5 . 
 
l8kf]sf] Ifdtf M xjfO OGwg l8kf]sf] e08f/0f Ifdtf ls=ln= lgDg adf]lhd /x]sf] 5 . 
  
6}+s g+ Ifdtf  6}+s g+ Ifdtf 

VT-11 &^) UG-1 &) 

VT-12 &^) UG-2 &) 

VT-13 &^) UG-3 &) 

VT-22 !^)) UG-4 &) 

VT-23 !^)) UG-5 &) 

VT-24 !^)) UG-6 &) 

  UG-7 &) 

  UG-8 &) 

  UG-10 !% 

 &)*)  %&% 
hDdf                    &^%% 

l8kf]sf] sfo{If]q M o; xjfO{ OGwg l8kf] l;gfd+unn] sf7df8f}+ l:yt lqe'jg cGt/{fli6«o ladfg:yndf cfGtl/s / cGt/f{li6«ol 
p8fgx?df OGwg cfk"lt{ ug'{sf] ;fy} /fd]5fk lhNnf l:yt dGynL sf] ladfg:yndf klg xjfO{ hxfh÷x]lnsf]K6/x?nfO{ klg 
OGwg cfk"lt{ ul//x]sf] 5 .  
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 $= $ g++= k|fb]lzs sfof{no kf]v/f -uuguf}8f_ MM  k|fb]lzs sfof{no, e}/xjfsf] dftxtdf /xg] u/L lj=;+=@)%& ;fn 
kmfNu'0f b]lv kf]v/faf6 nueu @) ls=ld= k'j{ uuguf}8fdf O{Gwg l8kf] ;~rfngdf NofO{ b]zdf k]6«f]lnod kbf{ysf] ;xh 
ljt/0fdf ljz]if 6]jf k'¥ofpFb} cfO{/x]sf] 5 . ;fy} O{Gwg l8kf], uuguf}8f, kf]v/faf6 g} n]vf ;DalGw sfo{ x'g] u/L xjfO{ O{Gwg 
l8kf], kf]v/f ;d]t ;~rfngdf NofO{ yk ;]jf k|bfg ub}{ cfO/x]sf] 5 .  
 
k|fb]lzs sfof{no, uuguf}8f, kf]v/fsf] e08f/0f Ifdtf ls=ln=lgDg adf]lhd /x]sf] 5 . 
l;=g+= k]6«f]n Ifdtf l8hn Ifdtf dl§t]n Ifdtf P=l6=Pkm Ifdtf 

! UG-1  &) VT-6  &^) VT-9  &^) UG-1 !^ 

@ UG-2 &) VT-7 &^)   UG-2 !^ 

# UG-3 &) VT-8  &^)   UG-3 !^ 

$ UG-4 &)     UG-4 !^ 

% UG-5 &)       

 hDdf #%)  @@*)  &^)  ^$ 
l8kf]sf] sfo{If]q M   k|fb]lzs sfof{no kf]v/fn] sf:sL, afun'Ë, :ofËhf, tgFx', DofUbL / kj{t lhNnfx?df ;]jf k'¥ofpb} 
cfPsf] 5 . 
 

 
 
%= % g++ k|fb]lzs sfof{no, e}/xjf M klZrdfGrn If]qLo sfof{no, enjf/Ldf lj=;+= @)$) ;fndf ;~rfngdf NofO{ b]zdf 
k]6«f]lnod kbf{ysf] ;xh ljt/0fdf ljz]if 6]jf k'¥ofpFb} cfO{/x]sf] 5 . ;fy} lgudn] klZrdfGrn If]lqo sfof{no enjf/Lsf] 
clwgdf /xg] u/L xjfO{ O{Gwg l8kf], e}/xjf / k]6«f]n kDk, e}/xjf ;d]t ;~rfngdf NofO{ yk ;]jf k|bfg ub}{ cfO/x]sf] 5 .  
l8kf]sf]] e08f/0f Ifdtf ls=ln=df lgDg adf]lhd /x]sf] 5 . 
l;=g= k]6«f]n Ifdtf 

 
dl§t]n Ifdtf 

 
l8h]n Ifdtf 

 
xjfO{ 
OGwg 

Ifdtf 

! UG-1 &) VT- #&( VT-1 &^) UG-1 !$ 

@ UG-2 &)   VT-2 &^) UG-1 !$ 

#     VT-3 &^) UG-1 !$ 

$     VT-4 &^) UG-1 !$ 

hDdf !$)  #&(  #)$)  %^ 

l8kf]sf] sfo{If]q M o; klZrdfGrn If]lqo sfof{non] lgDg adf]lhdsf] sl/a * lhNnfnfO{ ;]jf k'¥ofpFb} cfO/x]sf] kfOG5 . 
h:t} u'NdL, c3f{vfrL, e}/xjf, gjnk/fl;, kfNkf, afUn'ª ,slkna:t' / ?kGb]xL cflb lhNNffx?nfO{ ;]jf k'/ofpFb}  
cfO/]x]sf] 5 . 
 
% g+= k|fb]lzs sfof{no e}/xjf sf] gfsfx? M  
g]=cf=gL= cfO=cf]=;L= b'a} tkm{sf] b'/L 
e}/xjf a]tfnk''/ #@) 
e}/xjf d'un;/fo ^^$ 
e}/xjf /S;f}n %!$ 

 
 

g]=cf=gL= cfO=cf]=;L= g=cf=gL=l8kf] b]lv  
cfO=cf]=l;= 

cf=j=@)&!.)&@ cf=j=@)&@.)&# @)&#.)&$ 

kf]v/f /S;f}n %@@    
kf]v/f a/f}gL (*@    
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 s= OGwg l8kf] , g]kfnu~hM  
g]kfn clw/fHo e/ k]6«f]lnod kbf{y cfoft, e08f/0f tyf ljqmL ljt/0f ug]{ p2]Zosf ;fy lgudn] cfgf] Ifdtf j[bLug]{ 
qmddf OGwg l8kf]  g]kfnu+h lj=;+= @)$) ;fndf ;~rfngdf NofO{ b]zdf k]6«f]lnod kbf{ysf] ;xh ljt/0fdf ljz]if 6]jf 
k'¥ofpFb} cfO{/x]sf] 5 . ;fy} lgudn] dWo klZrdfGrn If]lqo sfof{no g]kfnu+hsf] dftxtdf /xg] u/L xjfO{ O{Gwg l8kf], 
g]kfnu+h, OGwg l8kf]  sfof{no bfË , xjfO{ OGwg l8kf] / clxn]sf] ^ g+= k|fb]lzs sfof{no ;'v]{t ;d]tnfO{ ;~rfngdf NofO{ 
yk ;]jf k|bfg ub}{ cfO/x]sf] lyof] xfn cfP/ ;'v]{t cnUu} k|fb]lzs sfo{fno e} ;+rfng ePsf] 5 . 
OGwg l8kf]sf] Ifdtf / e08f/0f Ifdtf lgDg adf]lhd /x]sf] 5 . 
l;=g+= k]6«f]n Ifdtf l8hn Ifdtf dl§t]n Ifdtf P=l6=Pkm Ifdtf 

! UG-5  &) VT-8  &^) VT-11  &^) UG-1  &) 

@ UG-6  &) VT-9  &^)   UG-2  &) 

# UG-7 &) VT-10  &^)   UG-3  &) 

       UG-4  &) 

hDdf  @!)  @@*)  &^)  @*) 

 
OGwg l8kf]sf] e08f/0f Ifdtf ls=nL=df lgDg adf]lhd /x]sf] 5 . 
l;=g+= dl§t]n Ifdtf  P=l6=Pkm Ifdtf 

! UG-1  !% UG-4  !% 

@ UG-2  !% UG-5  !% 

# UG-3 !% UG-6  !% 

   UG-7 !% 

hDdf  $%  ^) 
 
l8kf]sf] sfo{If]q M OGwg l8kf]sf] , g]kfnu+hn]] afs],alb{of,bfË,;'v]{t, /f]Nkf,?s'd, b}n]v,Ko'7fg,/fKtL, e]/L / s0ff{nL c+rnsf 
lhNnfx?df ;]jf k'¥ofpb} cfPsf] 5 . 
g]=cf=gL= cfO=cf]=;L= g=cf]=;L=l8kf] b]lv  

cfO=cf]=l;= 
g]kfnu~h uf]08f  @*^ 
g]kfnu~h Onfxfjfb *&% 
 
&= & g+=k|fb]lzs sfof{no, wgu9LM k]6«f]lnod kbf{y cfoft, e08f/0f tyf ljqmL ljt/0f ug]{ p2]Zosf ;fy lgudn] 
cfgf] Ifdtf j[bL ug]{ qmddf k|fb]lzs sfof{no, wgu9L @)#$ ;fndf ;~rfngdf NofO{ b]zsf] ;'b"/ klZrdf~rn If]qdf 
k]6«f]lnod kbf{ysf] ;xh ljt/0fdf ljz]if 6]jf k'¥ofpFb} cfO{/x]sf] 5 . k|fb]l;zs sfo{fno wgu9Lsf] clwgdf /xg] u/L xjfO{ 
O{Gwg l8kf], wgu9L tyf @)$! ;fn b]lv zfvf sfof{no lbkfon ;d]t ;~rfngdf NofO{ yk ;]jf k|bfg ub}{ cfO/x]sf] 5 . 
 
e08f/0f Ifdtf ls=nL lgDg adf]lhd /x]sf] 5 . 
l;=g+= l8h]n Ifdtf dl§t]n Ifdtf k]6«f]n Ifdtf 

 
xjfO OGwg Ifdtf 

! VT- 1 &^) VT- 3 &^) UG -1 !% UG- 1 !% 

@ VT- 2 &^)   UG- 3 &) UG- 2 !% 

# UG- 2 !%     UG- 3 !% 

$ UG- 4 &)       

hDdf  !^)%  &^)  *%  $% 
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 zfvf sfof{no lbkfonsf] e08f/0f Ifdtf ls=nL lgDg adf]lhd /x]sf] kfO{G5 . 
l;=g+= l8hn 

 
Ifdtf dl§t]n Ifdtf 

! UG- 1 !% UG- 3 !% 

@ UG -2 !% UG- 4 !% 

hDdf   #)  #) 
l8kf]sf] sfo{If]q M o; k|fb]lzs sfof{non] lgDg adf]lhdsf] ( lhNnfnfO{ ;]jf k'¥ofpFb} cfO/x]sf] 5 . s}nfnL, 88]nw'/f, 
s~rgk'/, 8f]6L, aemfª, c5fd,bfr'{nf, afh'/f, a}t8L .  
 
;fy} zfvf sfof{no lbkfonn]] lgDg adf]lhdsf] # lhNnfnfO{ ;]jf k'–ofpFb} cfO/x]sf] 5 . 8f]6L, afh'/f, c5fd . 
l;=g+=   b'a} tkm{sf] b'/L 
! wgu9L aGy/f $^$ 
@ wgu9L Onfxfafb -xjfO{ OGwg_ !)%^ 

 
lgudsf] s]Gb|Lo sfof{no ;lxt cGo ;Dk"0f{ sfof{nox?sf] ejg kDk 6}+s tyf cGo l:y/ k|s[ltsf ;DklTf, ;+/rgf tyf ef}lts 
k"jf{wf/x?sf] cj:yf k"/fgf ;+/rgfx? /x]sf] 5 . nfdf] ;do ;Dd lgud 3f6fdf e}/x]sf] cj:yf / lgud ;+rfngsf nflu klg 
ah]6sf] cefj e}/xg] cj:yfn] ubf{ nfdf] ;do ;Dddf lgud 3f6fdf g} ;+rfng ug'{ kg]{ cj:yfn] ubf{ ef}lts k"jf{wf/x? yk 
ug{ g;lsPsf] cj:yf /x]sf] 5 . 
 
;fy} lgudsf] xfnsf] e08f/0f Ifdtfdf klg ;do ;do cg';f/ clea[l¢ ub}{ n}hfg' kg]{df ;f] cg';f/ gul/Psf] kfOG5 To;}n] 
ubf{ ;Dk"0f{ g]kfn clw/fHo el/sf] xfnsf e08f/0f Ifdtfn] d"n's e/L k]6«f]lnod kbfy{sf] vktnfO{ dWogh/ /fVb} sl/j 
hDdf 5 lbgnfO{ dfq k'Ug] Ifdtf 5 t/ k]6«f]nsf] xsdf % lbgsf] dfunfO{ dfq wfGg ;Sg] cj:Yf /x]sf] 5 . g]kfn cfon 
lgudsf] If]qut tyf k|To]s k]6«f]lnod kbfy{sf] e08f/0f IfdtfnfO{ ;dosf] dfu cg';f/ clea[l¢ ug'{ kg]{ b]lvG5 . xfn xjfO{ 
OGwg l8kf] dGynL tyf eb|k'/sf] xsdf eg] xjfO{ OGwg ljqmL ;'ljwf dfq ePsf] t/ e08f/0f k"jf{wf/ gePsf ] cj:yf /x]sf] 
5 .  
 
cfk"lt{ Joj:yfdf cfsl:ds cj/f]waf6 kg]{ k|efj Go"lgs/0f ug{ cfk"lt{ Pj+ e08f/0f k|0ffnLnfO{ k|efjsf/L agfpg' kg]{ 
cfhsf] cfjZostf /x]sf] 5 . xfn ;fn} dfq g]kfn cfon lgud lnld6]8 / OlG8og cfon skf]{/]zg -cfOcf];L_ sf] ;+o'Qm 
;xsfo{df blIf0f Pl;ofd} klxnf] qm;jf]8{/ k]6«f]lnod kfOknfOg tof/ eP/ g]kfndf ef/taf6 l8h]n cfoft ;'? eO;s]sf]  
5 . clxn] cTofw'lgs k|ljlwaf6 OGwg cfoft ug{ ;kmn ePsf] 5 . o;n] ubf{ l8h]nsf] ;KnfO{df w]/} g} ;xh x'g k'u]sf]  
5 . 
 
n]vs lgudsf] k|jGws x'g'x'G5 
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 g]kfn cfon lgud / hgzlQm Aoj:yfkg 
sdnf Gof}kfg] 

hgzlQm Joj:yfkg ;fj{hlgs ;+:yfsf] ;a}eGbf dxTjk"0f{ kIf xf] . s'g} klg ;:+yfsf]] ;kmntf / c;kmntf To;df cjnDjg 
ul/Psf] hgzlQm Joj:yfkgn] lgwf{/0f ug]{ ePsf]n] o;nfO{ Jojl:yt, of]hgfj4 / ;'lgof]lht ul/g'k5{ eGg] lrGtgsf] 
kmn:j?k of] cjwf/0ff ljsf; ePsf] kfOG5 . hgzlQm eGgfn] ;:+yfdf /x]sf  Joj:yfks, sd{rf/L, sfdbf/ / ltgdf x'g] 
1fg, ;Lk, bIftf, ;[hgzLntf sf}zntf tyf ltgsf sfo{, d"No dfGotf ,dgf]j[lQ, Jojxf/ / ;+:sf/ h:tf kIfx?sf] ;+of]lht 
?k xf] . cb[Zo / cef}lts ?kdf /xg] ;:+yfnfO{ cl:tTjjfg\ Pj+ ef}lts / rnfodfg agfpg] ;+a]bgfo'Qm tyf ;r]t dfWod g} 
hgzlQm xf] . ltgsf] Jojl:yt / j}1flgs Joj:yfkgaf6 ;fj{hlgs lgsfon] cfgf] nIo pRrtd ?kdf xfl;n ug'{ g} ;xL 
cy{df hgzlQm Joj:yfkg xf] . ljleGg bfz{lgs, ljåfg, cWo]tf tyf Joj:yfkgljb\x?n] hgzlQm Joj:yfkgsf] af/]df 
kl/efiff,uxg ljZn]if0f tyf l;¢fGtx?sf] ljsf; u/]sf 5g\ . pgLx?sf] lgisif{ klg ;:+yfdf sfo{ug]{ JolQmsf] pko'Qm 
dfWodaf6 egf{, 5gf}6, kb:yfkg, kl/rfng, j[lQ ljsf; tyf ;+ef/sf ;dd| ljlw / k|lqmof h:tf kIfx? pNn]v ul/Psf] 
kfOG5 . cfw'lgs ?kdf ;fj{hlgs ;+:yfdf /xg] sd{rf/Lsf k|flKt k"j{b]v cjsfz kZrft;Ddsf ofjt\ kIf g} hgzlQm 
Joj:yfkgsf] If]q x'g\ . d"ntM ;fj{hlgs k|zf;gn] ug]{ sfo{x?nfO{ k|efjsf/L / u'0f:t/Lo ?kdf ;Dkfbg u/L gful/ssf 
cfjZostfnfO{ d"t{?k k|bfg ug{ cfjZos hgzlQmsf] cg'dfg ug]{, ;:+yf k|lt  cfsif{0f ug]{, leq\ofpg], pgLx?sf] j[lQ ljsf; 
ug]{, pTk|]l/t ug]{,pRr dgf]jn sfod /fVg] ;]jflgj[Q / tt\kZrft klg hLjg ofkgsf] cfwf/ ;'lglZrt ug]{ ultljlwx?sf] 
;du|tf g} hgzlQm Joj:yfkgsf] s]Gb| xf] . ;+:yfdf cfjZos kg]{ ljleGg ;|f]t tyf ;fwgx? -ef}lts, ljQLo, Money, 

Material, Method, Machine, and Information_ nfO{ ;~rfng ug]{ u/fpg] dfWod g} hgzlQm xf]  To;y{ right man at 

right Place eGg] d"n efjgfnfO{ klg hgzlQm Joj:yfkgn] cfTd;ft ub{5 . :jefjtM dfgj ;+;fwg 
r]tgzLn,;+j]bgzLn,kl/jt{gzLn tyf ljleGg ljz]iftf / k|s[lto'Qm k|f0fL ePsf]n] ;fj{hlgs k|zf;gdf hgzlQmsf] ;jf]{Qd 
Joj:yfkg dxTjk"0f{, hl6n / r'gf}tLk"0f{ sfo{ xf] . 

o;} ;Gbe{df cfd pkef]Qmfsf] b}lgs hLjgofkgdf k|ToIf ?kdf geO{ gx'g] cTofjZos j:t' tyf ;]jfsf] pkef]udf ;xh 
tl/sfn] kx'r xf]; eGg] pb]Zosf ;fy ;/sf/sf] gLlt cg'?k b]zdf ;fj{hlgs ;:+yfgsf] :yfkgf ePsf] / ;f]xL dfGotf cg'?k 
k]6«f]lnod kbfy{sf] pkef]u cfd ;j{;fwf/0f ;xh P+j ;/n tl/sfn] ug{ kfpg eGgfsf] nflu g]kfn cfon lgudsf] :yfkgf 
@)@& kf}if @^ ut] ePsf] xf] . lgud :yfkgf x'bFfsf] avt l;+xb/jf/ cufl8 jUuLvfgf glhs /x]sf] g]zgn 6]«l8Ësf] 
ljqmLsIfdf lgudsf] sfof{no vf]lnPsf] lyof] eg] sf7df8f}sf] /Tgkfs{df l8kf] vf]nL 8«ddf OGwg /fv]/ cfgf] sf/f]jf/sf] 
z'?jft u/]sf] lgud;;+u tTsfnLg ;dodf ;:+yfks dxfk|jGws :j=;'j0f{ ljqmd yfkf / cGo ;Lldt hgzlQmnfO{ lnP/ 
sf/f]jf/nfO{ ;xhLs/0f P+j Aoj:yfkg ePsf] b]lvG5 .  

b]zdf ljsf;sf] ult;u} k]6«f]lnod kbfy{sf] sf/f]jf/ lbg k|lt lbg j9\b} uPsf] / j9\bf] dfu P+j sf/f]jf/nfO{ plrt tl/sfn] 
Aoj:Yffkg ug{ lgudn] tt\sfnLg ;dodf qmlds ?kdf kfFr j6} ljsf; If]qnfO{ ;d]6\g] u/L cfgf] l8kf]x?sf] :yfkgf ub}{ 
uPsf] / pQm l8kf]x?df hgzlQmsf] Aoj:yfkg klg ;f]xL jdf]lhd ub}{ uPsf] lyof] . hgzlQm Aoj:yfkg ubf{ lgudsf] 
sf/f]jf/nfO{ x]// cfjZos kg]{ hgzlQmnfO{ ljleGg ;]jf÷;d"xdf ljefhg u/L kbx?sf] lgwf{/0f u/]sf] / pQm ;]jf÷;d"xx? 
sfo{If]qsf] cfjZostf cg';f/ qmlds ?kdf ylkb} uPsf] 5 .  
 
lguddf hgzlQmsf] cj:yfM hgzlQm Aoj:yfkgsf] s'/f ubf{ ;:+yfdf sfd ug]{ sd{rf/Lx?sf] lgo"lQm, j9'jf, ;?jf, kb:yfkg 
nufotsf s'/f kg]{ ub{5 . sd{rf/Lsf] plrt Aoj:yfkg ug{ ;Sg' eg]sf] ;:+yfsf] ;jn kIf xf] . sd{rf/L Aoj:yfkg P+j 
sd{rf/L ;DjGwL ;Dk"0f{ sfo{x?nfO{ Aoj:yfkg ug{sf nflu lgudsf] sd{rf/L k|zf;g ljlgodfjnLn] lglb{i6 u/]sf] lgb]{zg 
cg';f/ ug]{ ul/G5 . h; cg';f/ ljut cf=j=@)^).^! b]lv @)^(.&) ;Dd !) jif{sf] tYofÍnfO{ x]bf{ lguddf :yfoL 
sd{rf/Lx?sf] ;+Vof ;do ;dodf 36L÷j9L] ePsf] b]lvG5 h'g pd]/ xbsf sf/0f sd{rf/Lx?sf] cjsfz ePsfn] xf] . 
lguddf ljut !) jif{df sfo{/t sd{rf/Lx?sf] ljj/0f o; k|sf/ /x]sf] 5 .  
tflnsf g+=! 
 cf=j= 

2060.61 

cf=j= 
2061.62 

cf=j= 
2062.63 

cf=j= 
2063.64 

cf=j= 
2064.65 

cf=j= 
2065.66 

cf=j= 
2066.67 

cf=j= 
2067.68 

cf=j= 
2068.69 

cf=j= 
2069.70 

:yfoL 495 476 457 447 427 417 404 410 439 566 

s/f/   15 19 24 78 149 153 160 97 

dfl;s        39 24  

b}=Hofnf=   88 119 165 183 238 188  29 

s'n hDdf 495 476 560 585 616 678 791 790 623 692 
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 pk/f]Qm cg';f/ ljut !) jif{sf] :yfoL sd{rf/Lx?sf] b/jGbL tyf cf=j=@)&!.&@ b]lv @)&%.&^ ;Ddsf] tYofÍdf 
@)&$.%.^ df :jLs[t O&M Survey kZrft :jLs[t b/jGbL cg';f/ xfn lguddf sfo{/t :yfoL tyf s/f/df sfo{/t 
sd{rf/L tyf :jLs[t b/jGbLsf] cj:yf b]xfo jdf]lhd /x]sf] 5 .  
tflnsf g+=@ 
 :jLs[t b/jGbL :yfoL sfo{/t :yfoL :jLs[t b/jGbL s/f/ sfo{/t s/f/ 
2076 xfn ;Dd 645 535 227 127 

 
xfn;Ddsf] ljj/0f cg';f/ lguddf xfn b]xfo jdf]lhd k|fljlws / ck|fljlws ;]jfdf sfo{/t :yfoL tyf s/f/ 
;]jfsf sd{rf/Lx? /x]sf 5g\ .  
tflnsf g+=# 
ljj/0f ;]jf :t/÷kb b/jGbL sfo{/t 
:yfoL k|fljlws clws[t 96 57 

;xfos 104 86 

txljlxg 192 158 

ck|fljlws clws[t 147 106 

;xfos 121 97 

txljlxg 0 0 

k|fljlws ck|fljlws g5'l6g] kb sfo{sf/L lgb]{zs, gf=sf=lg=, 
lgb]{zs 

13 8 

s/f/ k|fljlws  36 44 

c|k|fljlws  163 106 

hDdf    872 662 

 
kbk"lt{sf] Aoj:yf M– lgudnfO{ cfjZos kg]{ hgzlQmsf] gofF egf{ tyf ePsf hgzlQmsf] kbf]Gglt ug{sf nflu lgudsf] 
sd{rf/L k|zf;g ljlgodfjnL,@)^# -;+zf]wg ;lxt_ cg';f/ lguddf b]xfo jdf]lhdsf] kbflwsf/Lx? /xg] u/L kbk"lt{ ;ldltsf] 
Aoj:yf ul/Psf] 5 .  
-s_ sfo{sf/L k|d'v jf lghn] tf]s]sf] lgudsf] jl/i7 gfoj sfo{sf/L lgb]{zs –cWoIf 
-v_ nf]s;]jf cfof]usf] sDtLdf /fhkqflÍt lJblto >]0fLsf] clws[t k|ltlglw –;b:o 
-u_ dGqfnosf sDtLdf /fhkqflÍt l4lto >]0fLsf] clws[t k|ltlglw   –;b:o  
-3_ ;~rfns ;ldltn] tf]s]sf] lgud jflx/sf] dfgj >f]t ;DjGwL kbk"lt{sf] lj1 –;b:o  
-8=_ sd{rf/L k|zf;g x]g]{ ljefuLo k|d'v     –;b:o ;lrj 
 
lgudsf] s'g} klg txsf] l/Qm :yfoL kbk"lt{ ubf{ lnOg] k|ltof]lutfTds lnlvt k/LIff nf]s;]jf cfof]un] ;+rfng ug]{ ub{5 . 
;fy} lguddf /x]sf v'nf k|ltof]lutf / a9'jfJbf/f k"lt{ x'g] kbx?sf] k|ltzt cg';f/ ;+Vof lgwf{/0f u/L kbk"lt{ ;ldltn] 
nf]s;]jf cfof]usf] ;xdlt lnO{ kbk"ltsf nflu lj1fkg ug'{kg]{ x'G5 . kb;Vof lgwf{/0f ;DjGwdf s'g} lJbljwf pTkGg ePdf 
kbk"lt{ ;ldltn] nf]s;]jf cfof]uJbf/f :jLs[t ;fdfGo l;4fGtsf cfwf/df lg0f{o ug'{ kg] { Aoj:yf 5 . 
pk/f]Qm cg';f/sf] kbk"lt{ ;ldltn] nf]s;]jf cfof]usf] ;fdfGo l;4fGt / lgudsf] sd{rf/L k|zf;g ljlgodfjnL jdf]lhd 
cfjZos hgzlQmsf] kbk"lt{ v'Nnf, h]i7tf / cfGtl/s k|ltof]lutfsf] dfWodjf6 ul/G5 eg] o:tf l/Qm kbx? ljlgodfjnLdf 
ePsf] Aoj:yf jdf]lhd k|ltzt lgwf{/0f ubf{ cfpg] ;Vofsf cfwf/df kbk"lt{ ug]{ ul/G5 .  
lguddf gofF lg'lQmsf] nflu ;Dk"0f{ k|lqmof k"/f u/L ;]jf k|j]z ug]{ gjlgo'Qm sd{rf/Lx? dWo] dlxnf sd{rf/Lsf] xsdf ^ -5_ 
dlxgf / k'?if sd{rf/Lsf] xsdf ! -Ps_ jif{sf] k/LIf0fsfn /xg] 5 . ;]jf k|j]z u/L ;s]sf] gjlgo"Qm sd{rf/LnfO{ lgudn] 
;]jf cled'vL tflnd lbg] ub{5 . tt\kZrft lgudsf] cfjZostf cg';f/ kb:yfkg ul/G5 . o;/L kb:yfkg eO{ ;s] kZrft 
xflh/L ePsf] ldltb]lv nfu' x'g] u/L lghx?sf] sfo{ ;Dkfbg:t/ x]/L k/LIf0fsfn ;b/ ug]{ ul/G5 .  
lguddf ;]jf k|j]z u/]sf hgzlQmnfO{ pgLx?sf] dgf]jn pRr /fVg / sfo{ k|lt pTk|]l/t ug{sf nflu sd{rf/Lsf] ;dodf g} 
j9'jf÷kbGgf]lt u/L j[lQ ljsf; ug'{ kg]{ x'G5 . ;f]xL dfGotfnfO{ cfTdf;ft\ ub}{ lgudsf] sd{rf/L k|zf;g ljlgodfjnLdf j9'jf 
;DjGwL Aoj:yf u/]sf] 5 . h;sf] cfwf/ P+j of]Uotf b]xfo jdf]lhdsf] x''g' kb{5 .  
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 a9'jfsf] nflu pDd]bjf/ x'g rflxg] Go"gQd ;]jf cjlw / z}lIfs of]Uotf  
-s_ a9'jfsf] nflu pDd]bjf/ x'g a9'jf x'g] kb eGbf Ps tx d'gLsf] kbsf] nflu sd{rf/L k|zf;g ljlgodfjnLsf] cg';"rL df 
tf]lsP jdf]lhdsf] z}lIfs of]Uotf / b]xfo jdf]lhdsf] :yfoL ;]jf cjlw k"/f u/]sf] x''g' kg]{5 .  
 -s_ clws[t:t/sf] kbsf] lgldQ rf/ jif{, 
 -v_ ;xfos:t/sf] kbsf] lgldQ tLg jif{  
-v_ dlxnf,cflbjf;L÷hghftL, dw]zL, blnt, ckfË / lk5l8Psf] If]qdf :yfoL j;f]jf; ePsf lguddf sfo{/t sd{rf/Lx? 
pNn]lvt ;]jf cjlwdf Ps jif{ sd ;]jf cjlw eP klg a9'jfsf] nflu pDd]bjf/ x'g] Aoj:yf 5 eg] pQm Aoj:yf jdf]lhd 
lgudsf sd{rf/Lx?n] lgo'lQm x'bf jf a9'jf k|of]hgsf] nflu Ps k6s dfq pkef]u ug{ kfpg]5g\ . ;fy} lgudsf] clws[t:t/ 
;ftf}+ tx / ;f] eGbf dflysf] clws[t:t/ txsf] kbdf a9'jfsf] nflu sDtLdf kb;+u ;DjlGwt ljifodf :gfts  
ePsf] x''g' kg]{5 .   
lguddf ;?jf ;DjGwL Aoj:yf M Ps} :yfgdf Ps} k|sf/sf] sfd nfdf] ;od;Dd ul//xbf sd{rf/Lx?df sfd k|ltsf] ?lr sd 
x'b} hfg] / ;:+yfn] plrt k|ltkmn xfl;n ug{ g;Sg] dfGotfsf ;fy lgudn] cfgf] sd{rf/L k|zf;g ljlgodfjnLdf lguddf 
sfo{/t sd{rf/Lx?nfO{ cfjZostf cg';f/ lgudsf] Ps sfof{nojf6 csf]{ sfof{nodf jf Pp6f ljefujf6 csf]{ ljefudf ;?jf 
ug{ ;Sg] Aoj:yf ljlgodfjnLdf ul/Psf] 5 . h; cg';f/ sd{rf/Lx?sf] ;?jf ubf{ Ps} sfof{nodf b]xfo jdf]lhd sfo{/t 
cjlw k'u]sf sd{rf/Lx?nfO{ ;?jf ug]{ Aoj:yf /x]sf] 5 .  

-s_ If]qLo k|d'v÷sfof{no k|d'v tyf cGo clws[t:t/sf sd{rf/Lx?nfO{ b'O{ jif{ eGbf j9L Ps} sfof{nodf /flvg] 5}g .  
-v_ ;xfos:t/ sd{rf/Lx?nfO{ ;fdfGotof b'O{ jif{ cjlw Aoltt gu/L ;?jf ul/g] 5}g\ t/ Ps} sfof{nodf kfFr jif{ ;]jf 

cjlw k'/f u/]sf] sd{rf/LnfO{ clgjfo{ ?kdf cGo sfof{nodf ;?jf ul/g]5 . 
  
;?jf ug]{ clwsf/M lguddf sfo{/t ;j} txsf sd{rf/Lx?sf] Ps :yfgjf6 csf]{ :yfgdf sfo{sf/L lgb]{zs jf sfo{sf/L 
lgb]{zsn] clwsf/ k|Tofof]hg u/]sf] AolQmn] ;?jf ug{ ;Sg] k|fjwfg /x]sf] 5 . t/ gfoj sfo{sf/L lgb]{zssf] ;?jfsf] 
hfgsf/L eg] ;+rfns ;ldltsf cWoIfnfO{ lbg' kg]{ Aoj:yf lgudf /x]sf] 5 . 
 
tflndsf] Aoj:yfM sd{rf/Lx?nfO{ sfd k|lt pTk|]l/t ug{ / plrt k|ltkmn k|flKtsf nflu s'g} klg ;:+yfn]  cfgf 
sd{rf/Lx?nfO{ ;]jf / sfo{k|s[lt ;'xfpbf] tflnd lbg' lgtfGt cfjZos 5 . tflndn] hgzlQmnfO{ ;do ;fk]If ;jn / ;Ifd 
jgfp5 eg] sfd ug]{ Ifdtfsf] ljsf; ub{5 . ;f]xL dfGotf cg'?k lgudn] klg cfgf hgzlQmnfO{ cfjZostf cg';f/ ;]jf 
;d"x cg'?ksf] :jb]zL tyf ljb]zL tflnd lbg] ub{5 . hgzlQmnfO{ sfd k|lt pTk|]l/t ug{ / k|lt:kwL{ jgfpgsf] nflu tflnd 
Ps dxTjk"0f{ dfWod xf] . o;nfO{ lgudn] cfTd;ft u/]sf] 5 . ;:+yfdf sfo{/t sd{rf/Ldf ePsf] jt{dfg Ifdtf / efjL 
;DefAotfx? p;sf >f]t x'g h;nfO{ ;:+yfsf] p2]Zo k|flKtdf k|of]u ug{ ;lsG5 . Ifdtf / ;DefAotf Ps} ;fy ePsf] AolQm 
bIf dfgj >f]t xf] . t;y{ ;+:yfn] sdr{f/Ldf /x]sf] Ifdtfsf] pkof]u ug{sf] nflu p;sf] klxrfg, ljsf; tyf lj:tf/ ug{ 
cToGt cfjZos 5 .  
 
hgzlQmsf] nflu pTk|]/0ffsf] cfjZostfM o;/L lguddf ;]jf k|j]z ePsf hgzlQmnfO{ lgudsf] sfd sfjf{xL k|lt 
lhDd]jf/,pQ/bfoL, nugzLn / sfo{k|lt cfs{if0f j9fpb} hfg' cfjZos x'G5 . o;sf nflu sfo{ynf]df sfd ug] { plrt 
jftfj/0fsf ;fy} hgzlQmnfO{ pTk|]/0ff hufpg] of]hgf ;:+yfn] cuLsf/ ug'{ kg]{ x'G5 .  
 
s'g} klg ;:+yf cfgf] p2]Zodf tj k'Ug ;S5 hj Tof] ;:+yfdf sfd ug]{ hgzlQm ;:+yf / sfd k|lt pTk|]l/t x'G5g . ;:+yf 
;~rfng ug]{ d"ne"t kIf Man, Money, Machine, Material, Information cflbsf] plrt Joj:yfkg u/L sfo{;Dkfbg 
u/fpg] k4lt rNb} cfPsf] 5 . k|efjsf/L sfo{;Dkfbgsf] d"n cfwf/ hgzlQm ePsf]n] Joj:yfksn] hgzlQmnfO{ pTk|]l/t ug{ 
oL cf}hf/sf] clwstd ;b'kof]u ug'{ Jojxfl/s dflgG5 . sd{rf/LnfO{ ;:+yfdf sfd k|lt pT;flxt x'g] efjgf hufpg] 
Joj:yfksLo cf}hf/ pTk|]/0ff dxTjk"0f{ e"ldsf /xg] ub{5 .  
 
pTk|]/0ffsf] dxTj  

 >f]t ;fwgsf] pRrQd pkof]u  

 sfd ug]{ OR5fzlQm a9fpg  

 Joj:yfks / sd{rf/L ljr ;'dw'/ ;DaGw :yflkt ug{  

 ;:+yfsf] p2]Zo k"lt{ ug{ 

 ;xsfo{ / efOrf/f k|j[lQsf] ljsf; ug{  
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  1fg, ;Lk, snf / Ifdtfdf ljsf; / ;'wf/ ug{ 

 ;[hgzLntf a9fpg  

 ;do cg';f/sf] kl/jt{gzLntfnfO{ cfTd;ft ug{ 

 sfo{/t hgzlQmdf c;n wf/0ff / ljrf/sf] ljsf; ug{ 
 
sd{rf/LnfO{ pTk|]l/t ug]{ ljlw  

 ljifoj:t'sf] :ki6 hfgsf/L u/fP/  

 kb cg';f/sf] sfo{ ;Dkfbg ;"rs lgwf{/0f ;lxtsf] clVtof/L ;'Dk]/  

 ;]jfsf] ;'/Iffsf] k|aGw ldnfP/ 

 j[lQ ljsf;sf] cj:yfsf] cj;/ a9fP/  

 ;xeflutfd"ns Joj:yfkg k|0ffnLsf] Joj:yf u/]/  

 sd{Rff/L aLr e]befj/lxt, ;dfg, Ps?ktf / ;Gt'lnt Joj:yf ldnfP/  

 tflnd, k|lzIf0f, cWoog, cjnf]sg, tyf e|d0fsf] plrt Joj:yf u/]/  

 sNof0fsf/L sf]if tyf plrt ;'ljwfsf] oyf]lrt Joj:Yffkg u/]/  

 ;?jf, a9'jf, kb:yfkg, ;hfonfO{ j:t'lgi7 P+j lg:kIf / kf/bzL{ agfP/  

 cf}lrTosf] cfwf/df sd{rf/Lsf JolQmut ;d:ofx?nfO{ ;dfwfgsf] kxn u/]/  

 cj;/ tyf k|ljlw kbfg u/]/  

 ;'ljwf, r'gf}tL / gjLg k|j[lQnfO{ pko'Qmtfsf] cfwf/df cjnDag ug]{ gLlt jgfP/  

 ;[hgzLntf / kl/j{tgzLntf k|lt cfTd;Gt'i6L a9fP/  

 Right man at right place, xfd|f] eGbf /fd|f] dfG5]sf] 5gf}6 ug]{ gLlt cjnDjg u/]/  
 
lgisif{M ;:+yf ;+rfngsf] nflu cfjZos kg]{ ;fwg >f]t dWo] ;j}eGbf dxTjk"0f{ P+j ;:+yfsf] p2]Zo k|flKtdf cxd e"ldsf /xg] 
hgzlQmsf] plrt Aoj:yfkg u/L oyf]lrt nfe lng ;lsg] ePsf]n] o;sf nflu ePsf  df}h''bf hgzlQmnfO{ ;xL tl/sfn] 
;+rfng u/L ;:+yfsf] sfd sfjf{xL k|lt pQ/bfoL jgfpg' lhDd]jf/ kbflwsf/Lx?sf] bfloTj x'g hfG5 . cfkm";+u ePsf] ;fwg 
/ >f]tsf] plrt k|of]u u/L hgtfnfO{ ;]jf, ;'/Iff / ;'Joj:yfsf] k|Tofe"lt ug]{ ;+oGq k|zf;g :jR5, ;+oldt / ljj]szLn x'g' 
kb{5 ;fy} hgzlQm klg ;:+yf k|lt plQs} pQ/bfoL / OdfGbf/ x'g' h?/L 5 . Jojxf/ / sfo{ z}nLnfO{ g}lts / Jojl:yt 
u/fpg] kIf cfr/0f xf] . JolQmut hLjg, ;dfhdf h:t} ;:+yfdf klg cfr/0f th'{df ul/Psf x'G5g . tL lnlvt cfr/0fsf] 
kfngf k|To]s sd{rf/Ln] ug{} kb{5 . Tof] sd{rf/Lsf] stJo{ klg xf] . ;:+yfdf sfo{/t sd{rf/L ljleGg hft,wd{,/fhlglts 
k[i7e"ldsf ePsfn] tL ;a}nfO{ ;:+yfsf] d"n k|jfxdf ;+nUg u/fpg klg cfr/0fn] d2t ub{5 . s] ug{ x'G5,s] ug{ x'b}g, s] 
u/]df sd{rf/L b08sf] eflubf/ x'G5 ljljw kIfnfO{ ;d]6L cfr/0f lgdf{0f ul/Psf] x'G5 . sd{rf/Lsf] Jojxf/,ultljlw;+u of] 
ljifo ;DalGwt ePsfn] o;sf] pNn]v sd{rf/L k|zf;g ljlgodfjnLdf ul/G5 . hgzlQmnfO{ sfd k|lt ljrng / xTtf];flxt 
x'g] jftfj/0f ;:+yfdf x'g' x'b}g o;f] eof] eg] ;:+yfsf] dfu{ lgb]{zg P+j ;xL ky k|fKtL x'g ;Sb}g . To;}n] hgzlQmnfO{ sfd ug]{ 
plrt jftfj/0f tof/ u/L ;:+yfn] ;Sbf] nfe lng ;Sg' kg]{ x'G5 .   
 
n]vs lgudsf] k|jGws x'g'x'G5 .  
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 pkef]Qmfsf] lxtdf g]kfn cfon lgud 
 ljgo nf]xgL 

lj=;++= @)@& ;fn kf}if @^ ut] sDkgL P]g, @)@! cGtu{t :yfkgf ePsf] g]kfn cfon lgud ln=  cfgf] $( aif{ k'/f u/L 
xfn %) cf}+ aif{df k|j]z u/L cfkm\gf] lhDd]jf/L jf]w / pkef]Qmf k|ltsf] bfloTj jf]wsf ;fy lg/Gt/ cl3 jl9/x]sf] 5 . 
d'n'ssf] /Qm;~rf/sf ?kdf /x]sf] k]6«f]lnod kbfy{ -k]6«f]n, l8hn, dl§t]n, xjfO{ O{Gwg / vfgf ksfpg] Pn=lk= Uof;_ sf] 
cfoft, e08f/0f / laqmL ljt/0fsf] cx+ lhDd]jf/L kfPsf] lgudn] ljleGg cf/f]x, cj/f]xsf] afah'b cfd pkef]Qmfsf] xs 
clwsf/nfO{ ;'lglZrt ub}{ lg/Gt/ ?kdf cfgf] lhDd]jf/L k"/f ub}{ cfO/x]sf] ;To s;}sf ;fd' n's]sf] 5}g . lgud æxfd|f] 
k|lta4tf, k]6«f]lnod kbfy{df z'4tfÆ sf] d"n gf/fsf ;fy u'0f:t/o'Qm k]6«f]lnod kbfy{ cfd pkef]Qmfsf] ;jf/L ;fwg / 
r'nf]rf}sf;Dd k'¥ofpg] cfgf] lhDd]jf/LnfO{ k"/f ug{ x/ ;Dej k|of;/t /xFb} cfO{/x]sf] 5 . lgudsf k]6«f]lnod laq]mtfx¿sxfF 
/x]sf] k]6«f]lnod kbfy{sf] u'0f:t/ lgoGq0f ug]{ l;nl;nfdf cfjZos cg'udgsf] nflu g]kfn ;/sf/sf] ljleGg lgsfox?;Fu 
;dGjo u/L lgudsf] s]Gb|Lo sfof{nodf /x]sf] u'0f:t/ lgoGq0f tyf cg'udg ljefun] pkef]Qmfsf] k|ltlglw ;d]t ;+nUg ePsf] 
cg'udg 6f]nLaf6 lbgx'F h:tf] u'0f:t/ cg'udgsf sfo{x? ub}{ cfPsf] 5 . sxLF st} s}lkmot ePsf] k|dfl0ft ePsf] v08df 
lgudsf] u'0f:t/ lgoGq0f ljlgod, @)^$ / ljqm]tf ljlgodfjnL, @)^% adf]lhd cfjZos sf/afxL klg ub}{ cfPsf] 5 . 

g]kfnsf] ;+ljwfg @)&@ sf] wf/f $$ df pkef]Qmf xssf] Joj:yf 5 . ;+ljwfg adf]lhd k|To]s pkef]QmfnfO{ u'0f:t/Lo j:t' 
tyf ;]jf k|fKt ug]{ xs x'g] / u'0f:t/xLg j:t' jf ;]jfaf6 Iflt k'u]sf] JolQmnfO{ sfg"g adf]lhd Ifltk"lt{ kfpg] xs ;+ljwfgdf 
g} ls6fg ul/Psf] 5 . ;+ljwfgdf df}lns xssf] k|of]u sfg"g adf]lhd x'g] elgP adf]lhd / pkef]Qmfsf] xssf] k|of]hgsf] 
nflu xfn} ;+3Lo ;+;baf6 pkef]Qmf ;+/If0f P]g, @)&% df}lns xs ;DaGwL sfg"gsf] ?kdf kfl/t u/L ;DdfggLo 
/fi6«kltHo"af6 k|df0fLs/0f eP/ @)&% c;f]h # ut]b]lv nfu" ePsf] cj:yf 5 . lgud cfdpkef]Qmfn] lgjf{w ?kdf pkef]u 
ug{ kfpg] ;+ljwfg k|bQ xs clwsf/sf] ;'lglZrttfsf] nflu ;wF} s[ofzLn 5 / sxLF st}af6 oL g};lu{s xs clwsf/sf] xgg 
x'g gkfcf];\ egL ;hu Pj+ ;r]t /x]s]f 5 . 

lgud Joj:yfkgaf6 @)^!.%.% df k]6«f]n kDkx¿af6 dl§t]nsf] sf/f]jf/ lj:yfkg ug]{ lg0f{o ;Fu} l8hn / k]6«f]ndf x'g] 
dl§t]nsf] ld;fj6df s]xL xb;Dd sdL cfpg uof] eg] @)^%.&.!^ df l8hn / dl§t]nsf] laqmL d"No ;dfg /fVg] lg0f{o eP 
kZrft\ eg] l8hndf ldl;g] dl§t]nsf] dfqf z"Go k|foM x'g uO{ cfd pkef]QmfnfO{ lgs} /fxtsf] dxz'; x'g uof] . cfd 
pkef]Qmfn] u'0f:t/o'Qm l8hn k|fKt ug]{ cj:yfsf] ;[hgf x'g uof] . To;} u/L k]6«f]n / dl§t]nsf] d"No aLrsf] cGt/ klg 
qmdzM 36fpFb} nluPsf]n] ubf{ xfn k]6«f]]ndf x'g;Sg] ld;fj6 klg lg?T;flxt cj:yfdf 5 . o;/L lgud Joj:yfkgn] 
pkef]Qmfsf] lxtdf u/]sf] of] b'j} lg0f{ox¿ pkef]Qmfd}qL 5g\ . lgudn] @)&#.!@.@! b]lv o"/f] $ cyf{t BS IV dfkb08sf] 
k]6«f]lnod kbfy{ O{l08og cfon skf]{/]zg (IOC) af6 cfoft ub}{ cfO/x]sf] 5 . Euro IV dfkb08sf] k]6«f]lnod kbfy{df 
jftfj/0fdf xfgL k'¥ofpg] Sulphur gfds /;fogsf] dfqf 50 ppm eGbf sd cyf{t\ cToGt Go"g x'g] ub{5 . kmn:j?kM 
;jf/L ;fwgaf6 jftfj/0fdf pT;h{g x'g] xflgsf/s Uof;x¿ dWo]sf] SO2 (sulphur dioxide) df sdL x'g uO{ jftfj/0fdf 
sd k|b'if0f x'g hfG5 . jftfj/0f k|b'if0fdf sdL cfpg' eg]sf] cfd pkef]Qmfn] s]xL xb;Dd ePklg :jR5 xfjfdf Zjf; lng 
kfpg' g} xf] . 

lgud ;b}j cfd pkef]Qmf dfem u'0f:t/Lo k]6«f]lnod kbfy{ pknAw u/fpg] sfo{df s[ofzLn /xFb} cfPsf] 5 . o;sf] nflu 
lgudsf k|To]s O{Gwg tyf xjfO{ O{Gwg l8kf]x¿df k]6«f]lnod kbfy{sf ljleGg k/LIf0fx? ug{sf nflu k|of]uzfnfsf] Joj:yf 
ul/Psf] 5 . ;fy} oL k|of]uzfnfx¿sf] cltl/Qm laq]mtfx?sf] ljqmL:yndf /x]sf] k]6«f]lnod kbfy{sf] u'0f:t/ lgoGq0f tyf 
cg'udg ug]{ u/L u'0f:t/ lgoGq0f tyf cg'udg ljefu / To; dftxtdf Ps s]Gb|Lo k|of]uzfnfsf] Joj:yf klg 5 . l8kf] 
l:yt k|of]uzfnfdf O{l08og cfon skf]{/]zgsf ljleGg 6ld{gn tyf l8kf]x¿af6 k]6«f]lnod kbfy{ nf]8 lnO{ cfPsf 6}+s 
6«sx¿sf] k|To]s r]Da/af6 s8fOsf ;fy gd"gf lng] / ltgsf] ;"Id ?kdf u'0f:t/ r]shfFr ug]{ ul/G5 . u'0f:t/ kf; eP 
kZrft\ dfq tL 6}+s 6«sx¿df /]xsf] k]6«f]lnod kbfy{sf] ahf/Ls/0f ug]{ ul/G5 . u'0f:t/ r]shfFrsf] qmddf s'g} s}lkmot 
e]l6Pdf lgudsf] u'0f:t/ lgoGq0f ljlgod, @)^$ adf]lhd To:tf 6}+s 6«sx¿nfO{ 5fgljgsf] bfo/fdf NofO{G5 . o;/L lgud 
leqsf] of] ;+oGqn] cfdpkef]Qmfsf] u'0f:t/Lo k]6«f]lnod kbfy{ pkef]u ug{ kfpg] xs clwsf/nfO{ ;'lglZrt  
u/]sf] 5 . lgudsf ;j} sfof{nox?df gful/s j8fkq / ph"/L k]l6sfsf] Joj:yf u/L ;]jfu|fxLx?nfO{ cfjZos kg]{ ljleGg 
ljifodf hfgsf/L pknJw u/fpg] Pj+ cfd pkef]Qmfx¿sf] ph"/LnfO{ ;dod} ;Daf]wg ug{ lgud ;b}j tTk/ /xFb} cfPsf] 5 .  

lguddf ljz]iftM OGwg l8kf] / xjfO{ OGwg l8kf]df sfo{/t sd{rf/Lx¿ k|foM sfof{no ;do eGbf clws ;do sfd ub{5g\ . 
b]zsf] /fhg}lts cj:yf, ef}uf]lns cj:yf, a]nf a]nfdf ljleGg kIfx¿ h:tf] 9'jfgLstf{x¿, rfnsx¿, ljleGg /fhg}lts 
;+u7gaf6 x'g] aGb x8\tfnsf sf/0f ahf/df k]6«f]lnod kbfy{sf] cefj x'g;Sg] cj:yfnfO{ dWogh/ u/L ;fj{hlgs labf gegL, 
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 rf8kj{ gegL lgudsf sd{rf/Lx? cxf]/fq vl6/x]sf x'G5g\ . xjfO{ OGwg l8kf] l;gfd+un, h'g g]kfnsf] Ps dfq cGt/f{li6«o 
ljdfg:yndf s/Lj @$ ;} 306f ;~rfng x'g] p8fgsf nflu OGwg eg{ k"0f{ tof/Lsf ;fy k"/} ;do tof/L ?kdf tLg l;6df 
ldnfP/ ToxfFsf sd{rf/Lx¿ sfo{/t /xG5g\ . ljutsf] ef/tsf] c3f]lift gfsfaGbLsf] ;dodf yf]/} kl/df0fdf ljleGg 
gfsfx¿af6 g]kfn lelqPsf 6}+s6«sx¿ clws dfqfdf /fhwfgL leq\ofpg] tTsfnLg lgud Joj:yfkgsf] lg0f{o cg'?k OGwg 
l8kf] yfgsf]6df /ftL !@ ah];Dd 6}+s6«s vfnL ug]{, bz}+ ltxf/ h:tf] rf8kj{sf] a]nf klg l8kf] vf]nL k]6«f]lnod kbfy{ vfnL 
ug]{, ahf/Ls/0f ug]{ sfo{ tyf ljutdf ldq/fi6« rLgn] cg'bfgdf lbPsf] Ps xhf/ d]l6«s 6g k]6«f]n s]?ª\u gfsfjf6 g]kfn 
leq\ofO ;dfg'kflts ljqmL ljt/0f ug]{ h:tf pkef]Qmfx¿sf] lxtdf ePsf pbfx/0fLo sfdx¿ s;}sf] ;fd' n's]sf] 5}g . 

lj=;+= @)&@ df s/Lj ^ dlxgf;Dd ePsf] ef/tsf] c3f]lfift gfsfaGbLsf] sf/0f k]6«f]lnod kbfy{sf] cfk"lt{df sdL x'g uO{ 
cfd pkef]Qmfdf To;n] kf/]sf] gsf/fTds c;/ / To;n] ;du| cy{tGqdf kf/]sf] gsf/fTds k|efjnfO{ dWogh/ ub}{ g]kfn 
;/sf/sf] b]zsf] () lbgsf] /fli6«o vkt wfGg] u/L lgudsf] e08f/0f Ifdtf j[l4 ug]{ gLlt cg'?k g]kfn ;/sf/, lgud 
;+rfns ;ldlt / lgud Joj:yfkg :ki6 sfo{of]hgf ;lxt cl3 al9/x]sf] x'Fbf o; sfo{n] lgs6 eljiodf g} d"t{?k lng] / 
k]6«f]lnod kbfy{ ;j{;'ne ?kdf pkef]u ug{ kfpg] pkef]Qmfsf] xs tyf clwsf/nfO{ ;'lglZrt ug]{ ;'vb cg'dfg ug{ ;lsG5 . 

g]kfn ;/sf/sf] k|fyldstf k|fKt ax'k|ltlIft /fli6«o uf}/jsf] cfof]hgf df]ltxf/L–/S;f}n–cdn]vu+h k]6«f]lnod kfOknfOg 
kl/of]hgf h'g g]kfn / ef/t ;/sf/ tyf lgud / O{l08og cfon skf]{/]zgsf ljr ;Demf}tf eO{ O{l08og cfon skf]{/]zgsf] 
cfly{s tyf k|fljlws ;xof]u / lgudsf] vr{df ;+o'Qm ?kdf lgdf{0f e}/x]sf]df tf]lsPsf] ;do cufj} lgdf{0f ;DkGg eO{ efb| 
@$, @)&^ df b'a} b]zsf k|wfgdGqLaf6 ;+o'Qm?kdf ;d'b\3f6g ePkZrft\ ;~rfngdf cfO;s]sf] 5 . xfn kfOknfOgaf6 
l8hn dfq NofOPsf] cj:yfdf klg j/f}gL–/S;f}n–cdn]vu+h ?6df k]6«f]lnod kbfy{ 9'jfgL ug]{ 6}+s6«sx¿df pNn]Vo ?kdf 
sdL cfO{ To; If]qsf] jftfj/0f k|b'if0fdf ;d]t ;sf/fTds c;/ kg{ uPsf] 5 . kmn:j?k pkef]Qmfn] :jR5 xfjfdf Zjf; 
km]g{ kfpg] cj:yf ;[hgf x'g uPsf] 5 . ;fy} lgudsf] 9'jfgL nfutdf ;d]t jflif{s ?kdf s/La !=% ca{ ;Dd jrt x'g hfg] 
b]lvG5 . kmn:j?k cGo vr{ l:y/ /x]df ;du| k]6«f]lnod kbfy{sf] d"Nodf sdL cfpg uO{ pkef]Qmfdf sd cfly{s ef/ kg{ 
hfg] / ;du| cy{tGqdf ;sf/fTds c;/ ug]{ lglZrt ePsf] 5 . ;fy} cfk"lt{ Joj:yf ;/n, ;xh Pj+ ljZj;gLo x'g'n] 
;j{{;'ne ?kdf k]6«f]lnod kbfy{ pkef]u ug{ kfpg] cfd pkef]Qmfsf] clwsf/nfO{ yk ;'lglZrt u/]sf] 5 . 

lgudn] ;+:yfut ;fdflhs pQ/bfloTj cGtu{t kz'klt If]q ljsf; sf]ifnfO{ kz'klt If]qsf] ;/;kmfOsf nflu % jif{;Dd 
cfly{s tyf k|fljlws ;xof]u ug]{ ;Demf}tf u/]sf] 5 . wfld{s ko{6g k|j¢{g x]t' lgudn] s/La ?= kfFr s/f]8sf] nufgLdf xn];L 
t'jfr'ª gu/kflnsfdf wd{zfnf lgdf{0fsf] sfo{ cl3 a9fPsf] 5 . o;}ul/ ljleGg ljBfnox?nfO{ cfly{s tyf ef}lts ;xof]u, 
ljleGg v]ns'b k|ltof]lutfsf] k|fof]hg, a[4f>dx?df vfBfGg tyf ef}lts ;fdu|Lsf] ;xof]u, afudtL ;/;km|fO{ sfo{qmddf 
;xeflutf Pj+ Pn=kL= Uof;sf] ;'/lIft k|of]uaf/] hgr]tgfd"ns ;"rgf ;fdu|L k|sfzg tyf k|;f/0f u/L gful/s k|ltsf] 
lhDd]jf/L yf]/} eP klg lgjf{x u/]sf] 5 . Pn=kL= Uof;sf] ;'/lIft k|of]uaf/] cfd pkef]QmfnfO{ ;';'lrt ug{ lgudn] k|l;4 
l;g]snfsf/ >L lk|oÍf sfsL{ / >L cfo'idfg b];/fhnfO{ lnP/ ut k'ifdf æv'zLsf] l;ln08/Æ gfds 6]lnlkmNd lgdf{0f u/L 
o"6\o'a dfk{mt\ k|;f/0f u/]sf] 5 . 

k]6«f]lnod kbfy{sf] cfoft tyf laqmL sfo{af6 k]6«f]ndf ?=$.– k|ltln6/, l8hndf ?=@.– k|ltln6/sf b/n] ;8s b:t'/ tyf 
l8hn / k]6«f]nsf] laqmLdf k|lt ln6/ ?=).%) sf b/n] cfly{s jif{ @)^%.^^ df g]kfn ;/sf/n] hf/L u/]sf] cfly{s P]g 
jdf]lhd k|b'if0f lgoGq0f z'Ns /fhZj jfkt g]kfn ;/sf/nfO{ a'emfpFb} cfPsf] 5 . xfn;Dd of] zLif{sdf s/Lj ?=% cj{ #% 
s/f]8 ;/sf/nfO{ a'emfO{;s]sf] 5 . To;}u/L /fli6«o uf}/j k|fKt a'9Lu08sL hnljB't kl/of]hgfsf nflu l8h]n / k]6«f]nsf] 
cfoftdf k|lt ln6/ ?=%.– sf b/n] k"jf{wf/ ljsf; z'Ns jfkt ;+sng ub}{ cfO/x]sf] 5 . xfn;Dd o; jfkt s/Lj ?=@* 
cj{ ;+sng eO;s]sf] 5 . o;/L ;+slnt /sdaf6 k|ToIf jf ck|ToIf ?kdf pkef]Qmfsf] lxtdf dxTjk"0f{ of]ubfg k'Ug] s'/f 
lglZrt 5 . 

b]zleq Ps yf]kf klg k]6«f]lnod kbfy{sf] pTkfbg gx'g] / ljb]zL d'b|f vr{ u/L ljb]zaf6 rsf]{ d"Nodf o;sf] cfoft u/L ;'ky 
d"Nodf cfd pkef]Qmf;Dd k'¥ofpg'kg]{ bfloTj lgudn] cfGtl/s ahf/df d"No a9\bf a9fpg] / d"No 36\bf 36fpg] u/L ;+rfng 
x'g] :jrflnt d"No k|0ffnL cjnDag ub}{ cfO{/x]sf] 5 . h;nfO{ cfd pkef]Qmfx¿n] ;xif{ :jLsfg{' ePsf] cj:yf 5 . 
cGt/f{li6«o ahf/df a]nf a]nfdf cfpg] ptf/r9fjx¿sf sf/0f grfxFbf grfxFb} klg lgudn] d"Noj[l4 ug'{kg]{ cj:yf cfpFbf 
To;n] ;du| cy{tGq / cfd pkef]QmfnfO{ kg{ hfg] c;/sf] ;"Id ljZn]if0f u/L lgudn] pRr 3f6f vfP/ klg ljutdf d"No 
l:y/ u/]sf s}of}F pbfx/0fx? xfdL b]Vg ;S5f}+ . 
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 o;/L ;Dk"0f{ ;/f]sf/jfnf lgsfo / ljz]iftM cfd pkef]Qmfsf] ;fy / ;xof]usf] ckl/xfo{tfnfO{ cfTd;fy ub}{ lgud cfgf] 
;Lldt ;|f]t / ;fwgsf] afjh"b cfd pkef]Qmfsf] ;+ljwfg k|bQ xs clwsf/nfO{ ;'lglZrt ub}{ pkef]Qmfsf] lxtdf g]kfn 
;/sf/, k]6«f]lnod Joj;foL, k]6«f]lnod 9'jfgL Joj;foL, ;/f]sf/jfnf cGo lgsfo / cfd pkef]Qmf;Fu xft]dfnf] ub}{ eljiodf 
cfOkg]{ r'gf}tLx¿sf] ;fdgf ug{ yk lhDd]jf/ eO{, gjLgtd k|ljlwsf] pRrtd pkof]u ub}{ Joj;flos 9+un] yk pkef]Qmfd}qL 
sfo{qmdsf ;fy u'0f:t/Lo k]6«f]lnod kbfy{ Pj+ ;]jf lnO{ cfd pkef]Qmfdfem cfpg] s'/fdf ljZj:t x'g ;lsG5 . 
 
n]vs lgudsf] s]Gb|Lo k|of]uzfnfsf] k|d"v x'g'x'G5 .  
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 An Analysis of Nepal's Petroleum Transportation Network 

Pramesh Pudasaini 

Note: This article incorporates selected analysis and results of the case study from my paper entitled 'A multi-

objective analysis of a petroleum transportation network under uncertainty' published in the 'International 

Journal of Logistics Systems and Management' (IJLSM). No part of this article may be published or used in 

any form without the author's consent. 

1. Introduction 

Petroleum supply chain (PSC) is a complex network consisting a series of production centers (refineries, 
terminals and/or depots), storage-cum-distribution locations and finally customer markets. Models for the 
planning and operation of such networks can be done either for the entire network system or for each 
interconnected subsystems therein. The PSC in Nepal can be envisaged as a spatial supply-demand network 
involving the processes of import from production or supply centers, transportation to storage or demand 
locations, storage therein and finally distribution to customer market centers, as shown in figure 1. All these 
processes are under the jurisdiction and management of the country‟s petroleum trading monopolist – Nepal 
Oil Corporation (NOC). Its sole vendor is the Indian Oil Corporation (IOC) whose refineries, terminals and 
depots are exploited for the import of different petroleum products. 

 

Figure 3. PSC network in Nepal 

An essential subsystem of the PSC in Nepal is the transportation network which consists of IOC‟s supply 
centers (hereinafter referred to as „sources‟) and NOC‟s demand locations (hereinafter referred to as 
„destinations‟) between which petroleum products are shipped upon import. The freight cost and product loss 
encountered during transportation is very high. The purpose of my paper was to propose a decision support 
framework for DMs in planning the optimal shipping pattern of products in the network while minimizing two 
incompatible objectives. The objective was to set up a multi-objective design problem and analyze it under 
demand uncertainty such that the solution will be a set of Pareto optimal possible alternatives representing 
the trade-off among the different conflicting objectives rather than a unique solution. (In this article, 
however, the analysis and results from have been reported only from the perspective of deterministic 
demand.) 

2. Petroleum Transportation Network in Nepal 

Excluding LPG, the liquid petroleum products imported by NOC include High Speed Diesel (HSD), Motor Spirit 
(MS), Superior Kerosene Oil (SKO) and Aviation Turbine Fuel (ATF). The first three products are more 
commonly known as diesel, petrol and kerosene respectively. Import statistics of fiscal years 2074/75 and 
2073/74 reveal that diesel occupies 69% while petrol shares 21% of the total import of petroleum products. 
The imports of ATF and kerosene are limited to 9% and 1% respectively (Pudasaini and Shrestha, 2019). 
Figure 2 shows the import pattern of diesel and petrol during the last five fiscal years. Owing to the limited 
contribution of ATF and kerosene, these two products have been excluded from this study. Furthermore, 
given the peaking growth rates of diesel and petrol in the last two years, only the data of the whole period of 
fiscal years 2073/74 and 2074/75 are considered as base data for analysis purpose. 
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Figure 4. Total import of diesel and petrol during the past five fiscal years 

Roadway is the only mode of transportation in the network. (A pipeline route was under construction at the 
time of this study.) The sources are 7 in number; these include: Siliguri, Barauni, Raxaul, Baitalpur, 
Mughalsarai, Gonda and Banthara. Destinations have been classified as primary and secondary locations, and 
these are 10 and 3 in numbers respectively. Primary locations receive products directly from IOC upon import, 
whereas secondary locations receive products in the form of stock transfer from the primary receipt locations. 
Owing to their nature of import, secondary locations have been excluded from the network. The destinations 
include: Charali, Biratnagar, Janakpur, Birgunj, Amlekhgunj, Kathmandu, Pokhara, Bhairahawa, Nepalgunj and 
Dhangadhi. Figure 3 is a Google Earth satellite image showing the spatial distribution of sources and 
destinations. 

 

Figure 5. Spatial distribution of IOC sources and NOC destinations 

The transportation cost between sources and destinations are quantified in terms of „weighted distance‟, 
whereas the product loss during transportation are expressed in terms of the „adjusted weighted temperature 
loss‟ between sources and destinations. Supply and demand of products are considered over a finite planning 
horizon. (Note: for details regarding the study data including tables used in this study, please refer the article 
published in IJLSM.) 

First, a matrix of candidate links has been constructed based on the likelihood of a link connecting source and 
destination to be feasible for transportation of petroleum products. Transportation cost has been quantified in 
terms of the distance between the supply and receipt locations, computed with the aid of Google Maps in 
terms of kilometer (KM). The temperature loss is worked based on monthly mean temperature of all sources 
and destinations is computed based on the data of the fiscal year 2074/75. Perusing the statistics of FY 
2074/75, the total temperature loss for diesel and petrol stood at 0.22% and 0.42% of the total import of 
petroleum products at the locations under consideration. In monetary terms, these loss amount to over NRs. 
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 500 million, taking into account the average price of diesel (NRs. 83.00) and petrol (NRs. 104.00) for the FY 
2074/75. Figure 4 shows temperature loss as % of total import for different primary receipt locations. 

 

Figure 4. Temperature loss (% of total import) during FY 2074/75 

For supply side, the „supply surplus factor‟ of each source is considered. This factor dictates the existing 
supply surplus of a source currently not exploited by the DM in the network. Supply surplus has been 
categorized as: high, medium and low. From the DM‟s perspective, Barauni, Mughalsarai, Gonda and 
Banthara have high supply surplus, whereas that of Raxaul and Baitalpur is low. Siliguri is labelled medium. 
Based on the supply surplus, the total monthly supply of diesel (p1) and petrol (p2) that can be expected 
from each source in each time period is calculated taking the supply from fiscal year 2074/75 as base data. In 
case of deterministic demand, based on the DM‟s input and the existing growth trend, demand for both diesel 
and petrol is expected to increase at a rate of 10% for each of the three time periods, considering the mean 
demand from the fiscal year 2074/75 as base data. 

3. Modeling, Analysis and Results 

The multi-objective deterministic petroleum transportation network problem is formulated as shown in figure 
5. The first objective function considers the minimization of transportation cost expressed in terms of 
weighted distance, whereas objective function dictates the minimization of product loss during transportation 
expressed in terms of adjusted weighted temperature loss. The first constraint ensures that the total outgoing 
shipment from a particular source cannot exceed its supply. The following constraint guarantees that the total 
incoming shipment to a particular destination shall not be less than its demand. Finally, the last constraint 
defines the integral non-negativity condition of the decision variables. 

 

Figure 5. Mathematical model 

The deterministic mathematical formulations for two different time periods t1 and t3 are modeled in GAMS 
25.1.1 (Rosenthal, 2008) with CPLEX 12.8 as the mixed integer linear programming (MILP) solver. The 
resulting model statistics for each time period formulations show 178 single equations, 144 single variables 
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 and 681 non-zero elements. For computing the Pareto optimal solutions (POS), AUGMECON2 algorithm 
(Mavrotas and Florios, 2013) is used. This algorithm first generates a payoff table for the objective functions 
using lexicographic optimization. The payoff table for both time periods is presented in table 1. The number 
of gridpoints is set to 19 in the algorithm, so a total of 20 POS are obtained, as shown in figure 6 for t1. 

Table 1. Payoff table from deterministic analysis for time periods t1 and t3 

Time period POS 
Objective Functions No. of Links 

F1 F2 p1 p2 

t1 1 40,613,300.00 410,474.00 14 14 

 
20 45,658,000.00 382,352.00 16 16 

t3 1 48,236,200.00 467,726.00 14 14 

  20 54,345,400.00 416,100.00 16 16 

      

 

Figure 6. Deterministic POS for time period t1 

Each POS from the obtained set of 20 POS implies a PTN design operating under a certain level of 
simultaneous minimization of both the objective functions. For both time periods, POS 1 indicates a PTN 
design which yields the best possible minimization of transportation cost (F1), whereas POS 20 describes the 
network with best possible minimization of loss (F2). It is evident from the analysis that F1, compared to F2, 
dictates lesser requirement of the number of transportation links in the network. For time period t1, about 
50% minimization of F1 and F2 within the range of the payoff table can be obtained with POS 19 and POS 10 
respectively. About 75% similar minimization of F1 and F2 can be obtained with POS 15 and POS 17 
respectively. These intermediate POS are of particular interest to the DM as these network designs propose 
about 50% to 75% minimization of both objectives simultaneously. 

4. Conclusions 
In this study, the transportation subsystem of a real-world PSC network was analyzed considering the 
objectives of the minimization of transportation cost and the minimization of product loss during 
transportation. A deterministic model was initially developed and tested in a finite planning horizon, and then 
uncertainty was introduced in demand via a set of scenarios. Compared to the deterministic approach, the 
stochastic scenario-based approach was found to be quite effective in handling demand uncertainties. The 
Pareto optimal solutions that could of interest to the DM were analyzed to aid the DM in the search for the 
most preferred solution. Given the nature and complexity of the problem, the multi-objective stochastic 
approach proposed in this paper can effectively convey the DM two aspects: the optimal values of the 
objectives and the decision variables of the most preferred POS. These two aspects govern the optimal 
shipping pattern in different scenarios of time-varying product demands for problems concerning the planning 
and design of petroleum transportation networks. 
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 g]kfn cfon lgud xjfO{ O{Gwg l8kf], kf]v/f 
  l6sfh+u yfkf 

d"n'se/ k]6«f]lnod kbfy{sf] ;xh, ;/n / ljjfb/lxt 9+ujf6 cfk"lt{ tyf ljlqm ljt/0f ug]{ d"n pb]Zosf ;fy lj=;+=@)@& kf}if 
@^ ut] sDkgL P]g @)@! cg';f/ :yfkgf ePsf] g]kfn cfon lgudn] ljleGg cf/f]x—cj/f]xx/m kf/ ub}{ ljjfb/lxt 9+ujf6 
cfgf] pb]Zokydf slxn] klg ljrlnt geO{ cfgf] :yfkgfsf] %) cf}+ jif{ kf/ ul/ :j0f{ dxf]T;j dgfpFg kfpFbf lgudsf] 
sd{rf/Lx/msf] x}l;otn] uf}/jfGjLt ePsf 5f}+ . lgudsf] p4]Zo / dd{ cg'/mk hgtfnfO{ ;j{;'ne / ;'ky d"Nodf u'0f:t/Lo 
k]6«f]lnod kbfy{sf] ljqmLljt/0f ub}{ cfgf] Jofj;flos gfkmf cfh{g ub}{ g]kfn ;/sf/nfO{ ;j}eGbf j9L /fh:jsf] of]ubfg 
dfkm{t d"n'snfO{ cfly{s ;Dj[l¢sf] kf6f]df sf]z] 9'Ëfsf] /mkdf :yflkt eO{ ;+j[¢ g]kfn, ;'vL g]kfnL jgfpg] sfo{df ;d]t 
dxTjk"0f{ 6]jf k|bfg u/]sf] 5 . 
 
/fhwfgL sf7df8f}+b]lv sl/j @)) ls=dL= klZrd g]kfnsf && lhNNff dWo]sf] Ps lhNnf sf:sL u08sL k|b]zsf] cfg} 
lsl;dsf] ;f+:s[lts, ef}uf]lns, ko{6sLo Pj+ kof{j/0fLo b[li6n] klg ljZjs} ko{6ssf nflu Ps dxTjk"0f{ cfsif{0fs]Gb|sf] 
/mkdf /x]sf], ;d'Gb|L ;txjf6 sl/j *!& ld=sf] prfO{df /x]sf] kf]v/f ljdfg:yndf cjt/0f x'g] / ;f] ljdfg:ynjf6 cGoq 
p8\g] hxfhx/msf] nflu u'0f:t/Lo xjfO{ O{Gwg ;]jf ;'ne tl/sfn] ljqmL ljt/0fsf] Joj:yf ldnfpg lj=;+ @)$$ ;fndf o; 
xjfO{ O{GWfg l8kf], kf]v/fsf] :yfkgf ePsf] xf] . kf]v/f gful/s p8\8og sfof{nosf] !)(@ ju{ld6/ -cyf{t sl/j #$ cfgf 
hUuf_ If]qkmndf k|lt ju{ ld6/ /m=!)).– sf] b/n] jflif{s ef8f lng]÷lbg] ;Demf}tf u/L o; xjfO{ O{Gwg l8kf], kf]v/f 
:yfkgf ePsf] xf] . ljz]ifu/L kf]v/f—sf7df08f}+, kf]v/f—hf]d;f]d, kf]v/f—e/tk'/, kf]v/f—e}/xjf ljdfg:yfnx?df ;+rflnt 
xjfO{ hxfh / o;sf cltl/St g]kfnL ;]gfsf] x]lnsf]K6/ / cGo ljleGg x]lnsf]K6/x?n] ;d]t o; xjfO{ O{Gwg l8kf] kf]v/fjf6 
l/o"lnË sfo{ lgoldt /mkdf ub]{ cfO{/x]sf 5g\ . 
ef}lts ;+/rgfsf] cj:yf M 

s_ h:tfn] 5fPsf] # j6f sfo{sIf, @ zf}rfno ePsf] Ps tn] sfof{no ejg, 
Vf_ h:tfn] 5fPsf] 6«i6 ;lxtsf] :6f]/ sf]7f , 
u_ 6«i6 ;lxtsf] ;jf/L ;fwg kfls{Ë , 
3_ !^))) ln=÷!^))) ln= e08f/0f Ifdtf ePsf $ j6f c08/u|fp08 6}+s, 
ª_ df]6/ kDk xfp; ;lxtsf] !) x;{ kfj/ Ifdtfsf] ! df]6/kDk , 
r_ TLF ;]8 Ps , 
5_ l/o"n/ yfg—@ P=cf/=—@!-u ! 3 @*_ !@ s]=Pn=,P=cf/=#)— !! s]=Pn= 
h_ sf/ jf!` !&$&—! yfg,df]6/;fO{sn u!d !!& yfg—! 

 
e08f/0f Ifdtf M 
l;=g+= c08/u|fp08÷l/o"n/ Kfl/df0f 

! c08/u|fp08 6}+s (!^s]=Pn=*$) ^$ s]=Pn= 
@ l/o"n/-P=cf/=—@!_ !@ s]=Pn= 
# l/o"n/-P=cf/=—#)_ !! s]=Pn= 

HfDDff *& s]=Pn= 
 

xfn;Ddsf] sfof{no k|d'vx/msf] gfdfjnL 
qm=;+=  sfof{no k|d'vsf] gfd cjwL 

! >L l;tf/fd kf]v/]n @)$&÷)%÷!) @)%@÷)%÷@^ 
@ O{=lbks j/fn @)%@÷)%÷@& @)%$÷!)÷!@ 
# O{=/ljgrGb| clwsf/L @)%$÷!)÷!# @)%$÷!!÷@$ 
$ >L g]q jxfb'/ sfsL{ @)%$÷!!÷@% @)%&÷)$÷!^ 
% O{=/ljgrGb| clwsf/L @)%&÷)$÷!& @)%*÷!@÷)* 
^ >L e}/j jxfb'/ /fo @)%*÷!@÷)( @)^!÷)&÷)@ 
& >L Zofd jxfb'/ v}+h' @)^!÷)&÷)# @)^@÷)%÷!% 
* O{=;'/h zfx @)^@÷)%÷!^ @)^$÷!)÷)! 
( O{=ljlgtdl0f pkfWofo @)^$÷!)÷)@ @)^&÷)$÷!$ 
!) O{=/mkssfGt d}gfnL @)^&÷)$÷!% @)^(÷!!÷)# 
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 qm=;+=  sfof{no k|d'vsf] gfd cjwL 
!! O{= dgf]h 7fs'/ @)^(÷!!÷)$ @)&!÷)$÷@^ 
!@ >L k/z'/fd clwsf/L @)&!÷)$÷@& @)&@÷)$÷)^ 
!# >L dgf]x/ l8=;L= @)&@÷)$÷)& @)&$÷)$÷!! 
!$ >L gj/fh kf]v/]n @)&$÷)$÷!@ @)&^÷)$÷@& 
!% >L l6sfh+u yfkf @)&^÷)$÷@* xfn;Dd 

 
xfn sfo{/t sd{rf/Lx/msf] ljj/0f 

!= sfof{no k|d'v-clws[t_—! 
@= jl/i7 ;xfos-k|zf;g_—! 
#= jfph/ ck|]6/-k|fljlws_—$ 
$= 6]lSgl;og-x]Nk/_—@ 
%= ;'/Iff uf8{—! 
^= :jLk/—! 

xjfO{ O{Gwgl8kf] kf]v/fsf] jflif{s vl/b ljqmL kl/df0f 
cf=j= cfoft-nL6/df_ cfoft j[l¢÷sd 

-k|ltztdf_ 
ljqmL  

-ln6/df_ 
ljqmL j[l¢÷sd 
-k|ltztdf_ 

@)^$÷)^% !^@(@$&  !^)#))&  
@)^%÷)^^ !$@)))) –!# !$@)*@@ —!! 
@)^^÷)^& !^(@))) !( !^*)&^! !* 
@)^&÷)^* !$^$))) –!# !$^#!!^ –!# 
@)^*÷)^( !&#^))) !( !&)(!)) !& 
@)^(÷)&) !$%@))) –!^ !$%$&#^ –!% 
@)&)÷)&! !*^$))) @* !*&#$)) @( 
@)&!÷)&@ @)*)))) !@ @)&#)$@ !! 
@)&@÷)&# !$^$))) –#) !$^#&)^ –@( 
@)&#÷)&$ @$*$))) %( !$*)!%) %( 
@)&$÷)&% ##))))) ## #@****! ## 
@)&%÷)&^ #**)))) !* #*%@)*) !& 

 
o;/L dflysf] ljj/0f x]bf{ o; If]qdf xjfO{ O{GWfgsf] dfu qmdzM j9\b} uPsf] t/ dfusf] cg'kftdf e08f/0f Ifdtf cToGt} 
Go"g ePsfn] xfnsf] e08f/0f Ifdtfn] dfu cg';f/ & lbg ;Ddsf] nflu dfq cfk"lt{ ug{ ;Sg] cj:yf b]lvG5 . 
 
cfufdL of]hgfM 
g]kfn cfon lgudn] OGwg e08f/0f Ifdtf clej[l¢ ug{ gofF sfo{ of]hgf jgfO{ nfu" ul//x]sf] 5 . ;ftj6} k|b]zdf k|To]s 
k|b]zn] () lbgsf] dfu wfGg ;Sg]ul/ OGwgsf] e08f/ clej[l¢sf] sfo{ z'? e};s]sf] 5 . o;sf] nflu sltko l8kf] lj:tf/sf] 
nflu 6]08/ sfo{ ;d]t e};s]sf] cj:yf 5 . kf]v/fdf gofF If]qLo cGt/fli6«o ljdfg:ynsf] lgdf{0f sfo{ tLj| /mkdf e}/x]sf] / 
;g\ @)@) sf] l8;]Dj/jf6 kl/If0f p8fg ug]{ / ;g\ @)@! sf] h'nfO{jf6 k"0f{?kdf rfngdf Nofpg] nIo /x]sf] x'gfn] lgudn] 
klg pSt :yfgdf ()#) ju{ dL=-sl/j !& /f]kgL !@ cfgf_ If]qkmndf kof{Kt dfqfdf e08f/0f Ifdtf /xg] !%)) s]=Pn= 
Ifdtfsf] @ j6f el6{sn 6}+ssf] lgdf{0f u/L #,))) s]=Pn= Ifdtfsf] e08f/0f ;lxtsf] gofF cfw'lgs k|ljlw ;lxtsf] xjfO{ 
O{GWfg l8kf] lgdf{0f sfo{ k|lqmofdf /x]sf] 5 . 
o;/L gofF If]qLo cGt/fli6«o ljdfg:ynsf] ;+rfng kZrft ljZj ko{6g If]qdf cfsif{0f s]Gb|sf] ?kdf /x]sf] kf]v/fdf ljleGg 
cGt/fli6«o ljdfg:ynx?;Fusf] kx'Frsf] sf/0f afXo ko{6ssf] ;+Vofdf cToflws dfqfdf j[l¢ x'g uO{ b]zsf] ljsfzdf cfly{s 
6]jf k'Ug] b]lvG5 . h;df g]kfn cfon lgudsf] klg dxTjk"0f{ of]ubfgsf] /xg] ljZjf; lng ;lsG5 . 
  
n]vs xjfO{ O{Gwg l8kf],kf]v/fsf] k|d'v x'g'x'G5 . 
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 lgudsf] s0ff{nL k|fb]lzs sfof{nosf] ljut / jt{dfg 
lbks k|;fb l3ld/] 

k]6«f]lnod kbfy{sf] ;/n Pj+ ;xh 9+un] cfk"lt{ tyf ljt/0f ug]{ p2]Zosf ;fy g]kfn cfon lgud ln= zfvf sfof{nosf] ?kdf 
lj=; @)$# h]i7df sfo{sf/L lgb]{zs u'0f/fh pkfWofosf] sfo{sfndf o; ;'v{]t sfof{nosf] :yfkgf ePsf] xf] . ut @)$# 
;fndf zfvf sfof{nosf] ?kdf :yfkgf ePsf] lgudsf] o; sfof{nodf ;j{k|yd :yfkgf kZrft cfgGb /fh cfrfo{ sfof{no 
k|d'vsf] ?kdf sfo{/t /xg'ePsf] lyof] . ;fljssf] s0ff{nL c~rnsf] ;b/d'sfd ;'v]{tl:yt a'4ky lj/]G›gu/df ef8fsf] 
3/af6 sfof{no ;+rfng x'b} cfPsf] lyof] . 
 
tTsfnLg ;dodf ;'v]{t lhNnfdf lgudsf] dfq b'O{ j6f ;fwf/0f laqm]tf /x]sf lyP . h;dWo] gf/fo0f k]6«f]n kDk / aufn] 
k]6«f]n kDkaf6 dfq k]6«f]lnod kbfy{sf] ljqmL ljt/0f ug]{ ul/Psf] lyof] . zfvf sfof{nosf] ?kdf :yflkt lgudsf] o; 
sfof{nosf] gfddf cfg} :jfldTjsf] hUuf tyf 3/ lyPg . To;sf/0f lgudsf] nfuL ejg tyf hUuf cfaZostf dxz';u/L 
la=;+ @)$% ;fn ciff9df tTsfnLg sfof{no k|d'v g]q axfb'/ sfsL{sf] sfo{sfndf ;'v]{t lhNnf ;fljs ha{'§f uf=lj=; j8f g 
$ -xfn  lj/]G›gu/ gu/kflnsf j8f g !@_ df lgudsf] :jfldTjdf /xg] u/L !* sÝf !=% w'/ hUuf v/Lb ul/Psf] lyof] . 
pQm hUufdf lj=; @)%! ;fndf Load Bearing System sf] ejg lgdf{0f eO{ ;+rfng x'b} cPsf] 5 eg] lgudsf] sfof{no 
ejg ;d]t :yfkgf eO{ sfof{no ;+rfng x'b} cfPsf] 5 .  

tTsfnLg ;dodf ;'v]{tl:yt e]/L glbdf k'n  gePsf]n] k]6«f]lnod kbfy{ af]Sg] 6\of+s/ ;f]em} cfpb}g lyof] . o; If]qsf] 
laqm]tfx?n] OGwg l8kf] g]kfnu+haf6 8«ddf k]6«f]lnod kbfy{ NofO{ laqmL ljt/0f ug]{ ul/Psf] lyof] . kl5Nnf] ;do lj=; @)$% 
df e]/L gbL dfly klSs k'n lgdf{0f eP kZrft !@ s]=Pn Ifdtfsf 6\of+s/x? dfkm{t k]6«f]lnod kbfy{sf] 9'jfgL x'b} cfPsf]5 . 
tTkZrft ;jf/L ;fwgsf] ;+Vofdf a[l4 eP;Fu} lgudn] gofF laqm]tf lgo"QmL  k|lqmof k|f/De u/]sf] lyof] . To;kl5 clxn] 
ljqm]tfsf] ;+Vof * cf]6f k'u]sf] 5 . eg] k'gM gofF laqm]tf lgo"QmL sf] nfuL k|s[of k|f/De ePsf] 5 .  

s0ff{nL k|fb]lzs sfof{no dftxtsf cflwsfl/s laqm]tfx?M– 
lhNnf laqm]tf ;+Vof ;fwf/0f KofS8 dl§t]n 

;'v]{t !$ * – ^ 
b}n]v $ @ @  
sflnsf]6  !  !  
h'Dnf @ ! !  
hDdfM   @! !! $ ^ 

  
d"n's ;+3Lo ;+/rgfdf uO;s]kl5 lgudn] klg cfKfm\gf] ;+u7gnfO{ ;+3Lo ;+/rgf cg'?k agfpg ;ft j6} k|b]zdf lgudsf] 
k|fb]lzs sfof{no :yfkgf ug]{ lg0f{o u/] kZrft @)$# ;fndf lgudsf] zfvf sfof{nosf] ?kdf :yfkgf  ePsf] of] sfof{no 
@)&% ;fnb]lv lgudsf] k|fb]lzs sfof{nosf] ?kdf ?kfGt/0f ePsf] 5 . 
 
xjfO{ OGwgM 
tTsfnLg cj:yfdf o; s0ff{nL k|b]z cGtu{tsf ljleGg b'u{d 7fpFx?df af6f]3f6f] tyf ;8s gk'u]sfn] cfjt÷hfjt ug{ c;xh 
ePsf] x'bf o; If]qsf] nflu xjfO{ oftfoft Ps dfq e/kbf]{ oftfoft ePsf]n] ;f]nfO{ dWogh/ ub}{ @)%# ;fndf xjfO{ OGwg 
l8kf]sf] :yfkgf u/L xjfO{ OGwgsf] e08f/0fsf nfuL #) ls= ln Ifdtf ePsf] c08/u|fp08 :6f]/]h 6}+s lgdf{0f ul/of] . 
pQm ;dodf P=cf/= ^ af6 l/km\o"lnª\ sfo{ ePsf] lyof] . a9\bf] xjfO{ p8fg rfk Pa= a9bf] xjfO{ OGwgsf] dfu tyf vktn]  
ubf{ cf=a= @)^!÷)^@ df o; sfof{nodf e08f/0f a[l4sf] cfjZostf dxz';u/L xfnsf] ;'b"/klZrd k|fb]lzs sfof{no 
cGt/ut /x]sf] xjfO{ OGwg l8kf] wgu9Laf6 #) ls=ln Ifdtfsf] :6f]/]h 6}+s dufP/ o; sfof{nosf] xjfO{ OGwg l8kf]sf] s"n 
:6f]/]h Ifdtf ^) ls=ln df a[l4 ul/Psf] lyof] . tTsfnLg ;dodf xjfO{ OGwg a9L sf/f]af/ x'g] o; l8kf]df xfn eg] xjfO{ 
OGwgsf] dfu 36\bf] qmddf /x]sf] kfOG5 .  
 
s0ff{nL k|b]zdf lgudsf] e08f/0f Aoa:yfkg M  
g]kfnsf cGo ;fj{hlgs ;+:yfgsf] t'ngfdf /0fgLlts ?kdf dxTjk"0f{ Oltxf; af]s]sf] lgudnfO{ k|fb]lzs If]q cg';f/ b]zsf] 
ablnbf] /fHo ;+rfngsf] k|f?k tyf ;+/rgfdf lgudn] ;d]t cfkm"nfO{ ;dodf g} ?kfGt/0f ub}{ /fHo cGtu{t /xL cfkm"n] lgjf{x 
ug{' kg]{ bfloTj lgjf{xdf pNn]vgLo e"ldsf lgjf{x u/]sf] tYo laBdfg /xL cfPsf] 5 . k|fb]lzs ;+/rgf cg';f/ k]6«f]lnod 
kbfy{sf] cfoft, 9'jfgL e08f/0f tyf ljt/0fsf] hl6n / r'gf}tLk"0f{ sfo{ lgudn] ;kmntfk"j{s ;DkGg ub}{ lgudsf] nIo 
k|flKtdf ;kmntf pGd'v /x]sf] eGbf clto'lQm gxf]nf Û  
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 ;fljssf] zf;g k|f¿k tyf If]qLo cjwf/0ffdf cfwfl/t /xL g]kfnu+hdf :yfkgf u/L ;+rfngdf NofPsf] If]qLo l8kf] /fHo 
k'g;{+/rgf cGtu{t ef}uf]lns ?kdf % gDa/ k|b]zdf /xg uPsf] / enjf/Ll:yt lgudsf] l8kf] k|fb]lzs ;+/rgfdf ;d]t % gDa/ 
k|b]zd} /x]sf] 5 . s0ff{nL k|b]zdf lgudsf] e08f/0f cToGt} Go"g cyf{t\ d§Lt]n tkm{ $% s]=Pn / xjfO{ OGwg tkm{ ^) 
s]=Pn=e08f/0f ug]{ Ifdtf /x]sf] 5 t/ o; If]qdf k]6«f]n / l8h]nsf] dfu a9\bf] cj:yfdf /x]klg e08f/0fsf] nflu plrt 
Aoj:yf x'g ;s]sfn] cfk"lt{ Joj:yfkgdf c;xhtf /x]sf] 5 . ;fljs e]/L c~rnsf tLg j6f lhNnf -;'v]{t, hfh/sf]6 / 
b}n]v_ /flKt c~rnsf b'O{ lhNnf -;Nofg / klZrd ?s'd_ / l;+uf] s0ff{nL c~rnsf kfr lhNnf -x'Dnf, 8f]Nkf, h'Dnf, d'u' / 
sflnsf]6_ ;lDdlnt s0ff{nL k|b]zsf] x'Dnf lhNnf xfn;Dd /fli6«o ;8s ;+hfndf hf]l8g g;s]sf] cj:yf /x]sf] 5 .  

k|r"/ ;Defjgf af]s]sf] o; k|b]zdf s]G›Lo cy{tGqnfO{ ;d]t dha'b agfpg ;Sg] ;Defjgf af]s]sf ax'cfodLs, ax'k|ltli7t 
/fli6«o uf}/asf cfof]hgfx? ;+rflnt / ;+rfngsf] k|lqmofdf /x]sf 5g\ . dflyNnf] s0ff{nL hnlaB't cfof]hgf, dWo] kxf8L 
nf]s dfu{ cfof]hgf, e]/L aaO{ ax'p2]zLo kl/of]hgf, s0ff{nL sl/8f]/, rf}s'g] l;d]06 pBf]u cflb cfof]hgfx? /x]sf 5g\ . oL 
cfof]hgfx?sf] ;d"rLt Aoa:yfkg u/L ;+rfngdf Nofpg' kg]{ o; k|b]zsf] cfjZostfnfO{ dWo]gh/ ub}{ g]kfn ;/sf/sf] s]G›Lo 
gLltnfO{ cg'z/0f ub}{ slDtdf o; k|b]zsf nflu gAa] lbg;Dd k'Ug] Ifdtfsf] e08f/0f lgdf{0f ug{' kg]{ cfjZostf ;j{q dxz'; 
ePsf] laifo /xb} cfPsf] 5 . s0ff{nL k|b]zsf] /fhwfgL ;d]t ePsf] ;'v]{tdf ;+3Lotfsf] dd{ tyf :yfgLo ljsf;sf] 
cfjZostfsf] lx;fan] ;d]t laleGg k|fb]lzs /fhwfgLdf k]6«f]lnod kbfy{sf] e08f/0f tyf Ifdtf a[l4 ug{' kg]{ cfjZostf 
/x]sf] b]lvG5 . o; cfly{s aif{df aflif{s gLlt tyf sfo{qmd ;fy} ah]6df ;d]t ;f]sf] Aoa:yf ePsf] ljifonfO{ ;/fxgLo dfGg 
;lsG5 . g]kfn ;/sf/sf] s]G›Lo gLltnfO{ cg'z/0f ub}{ lgudn] ;'v]{t l8kf]sf] :t/ pGglt ug]{ / tTsfn csf]{ Joj:yf 
geP;Ddsf] nflu ;fljss} k"jf{wf/ tyf hUufdf o;} cfly{s jif{ leq $@) s]=Pn l8hn tyf @!) s]=Pn k]6«f]nsf] e08f/0f 
lgdf{0f ug]{ sfo{sf] yfngL ug]{u/L tof/L ul/Psf] 5 / h"g sfo{ rf8}g} z'?  ul/g] qmddf /x]sf] 5 . ;do ;fk]If cTofw'lgs 
;+/rgfsf] lgdf{0f tyf bIf k|fljlwsx?sf] ;+nUgtfdf pQm sfo{ clanDa ;DkGg ug{ ;s]sf] v08df s0ff{nL k|b]zsf] ;du| 
dfusf] s]xL c+z k"/f ug{ ;lsg] b]lvG5 . o; k|b]zsf] a9\bf] k]6«f]lnod kbfy{sf] dfu ;Daf]wg ug{ / ljt/0fsf] ;Gt'ng sfod 
/fVg tyf pkef]QmfnfO{ ;xhtfsf ;fy cfk"lt{ Aoa:yfkg k|0ffnL ;xh agfpg ;lsg] b]lvG5 . nufgL tyf ljsf;sf lx;fan] 
s0ff{nL k|b]znfO{ ;Defjg} ;Defjgfsf] vfgLsf]?kdf lrq0f ul/Psf] kfOG5 . h;af6 k]6«f]lnod kbfy{sf] dfu / vktdf a[l4 
x'g hfg] tYonfO{ cfTd;ft\ ub}{ clanDa l8kf] lgdf{0f tyf e08f/0fsf] pko'Qm Aoa:yfkg ul/g' cfjZos 5 .  
 
aflif{s laqmL lat/0fsf] tYof+s x]bf{ cfly{s aif{ @)&#÷)&$ df k]6«f]n jflif{s @&!( s]=Pn, l8hn !@,(%) s]=Pn, d§Lt]n 
@$^ s]=Pn / xjfO{ Owg !@*$ s]=Pn laqmL ePsf] b]lvG5 eg] cfly{s aif{ @)&$÷@)&% df  k]6«f]n aflif{s $,)$) s]=Pn, 
l8hn !&,(() s]=Pn, d§Lt]n @^) s]=Pn / xjfO{ OGwg !@*$ s]=Pn laqmL ePsf] b]lvG5 To;}u/L cfly{s aif{ 
@)&%÷@)&^ df k]6«f]n aflif{s %,@@) s]=Pn, l8hn !(,$&* s]=Pn, d§Lt]n $@# s]=Pn / xjfO{ Owg !,!^) s]=Pn laqmL 
ePsf] 5 . o; tYof+saf6 jflif{s?kdf o; k|b]zsf] vkt sl/a @% k|ltztn] j[4L x'b} uPsf]5 . lgudsf] s0f{fnL k|fb]lzs 
sfof{no ;'v]{tsf] ljut kfFr jif{df ePsf] k]6«f]lnod kbfy{sf] cfoft tyf laqmL lat/0fsf] cj:yf lgDgfg';f/ /x]sf] 5 . 

s0ff{nL k|fb]lzs sfof{no,;'v]{tsf] k]6«f]lnod kbfy{sf] cfot tyf ljqmL ljt/0f ;DaGwL laj/0fM 
kbfy{ 2071.072 2072.073 2073.074 2074.075 2075.076 

 cfoft 
-ls=ln_ 

ljqmL 
-ls=ln_ 

cfoft 
-ls=ln_ 

ljqmL 
-ls=ln_ 

cfoft 
-ls=ln_ 

ljqmL 
-ls=ln_ 

cfoft 
-ls=ln_ 

ljqmL 
-ls=ln_ 

cfoft 
-ls=ln_ 

ljqmL 
-ls=ln_ 

k]6«f]n 1,574 1,563 1,665 1,689 2,738  2,719  4,071  4,040  5,144 5,220 

l8h]n 8,189  8,141  7,775  8,715  13,034  12,950  18,109  17,990  19,548 19,478 

dl§t]n 228  240  120  124  252  246  272  260  419 423 

xjfO{ 
OGwg 

840  847  1,100  1,128  1,300  1,284  1,280  1,283  1,160 1160 

 
casf] af6f]M s0ff{nL k|b]zsf] ;Gt'lnt, Gofof]lrt / ;d–ljsf;af6 ;d[l4sf] ofqf to ug]{ p2]Zo /fv]/ lgudn] /0fgLlts 
?kdf cToGt dxTjk"0f{ k|b]z tyf ljsf;sf lx;fan] xfn;Dd ;w} k5f8L k/]sf] s0ff{nL k|b]zsf] ;du| cfly{s ljsf;nfO{ ult 
lbg tyf ljsf;df ePsf] If]qLo c;Gt"ng x6fpg / s0ff{nL k|b]zsf] ;du| k]6«f]lnod kbfy{sf] dfu / cfk"lt{ ;xh agfpgsf 
nflu e08f/0f :ynsf] lgdf{0fdf cfjZos sbd rNg l9nf ug{' x'b}g . t;y{ bL3{sfnLg /0fgLltcg';f/ sl/a () lbgnfO{ 
k'Ug] OGwg e08f/0f Ifdtf agfpg] tof/Ldf lgud nfUg' kg]{ clxn]sf] cfaZostf /lx cfPsf] 5 . cfktsfnLg cj:yfsf 
nflu w]/} ;xh x'g] / dfu / cfk"lt{df j[l4 ePsf] kl/k]|Io tyf ljutdf gfsfaGbL nufotsf ljifon] kf/]sf] k|efj tyf ;f]sf] 
k"j{tof/L tyf bL3{sfnLg ;f]r ;d]tsf] cfwf/df s0ff{nL k|b]zdf e08f/0fsf] clt cfjZostf /x]sf] 5 . o;df ;a}sf] Wofg 
hfg' kg{] x'G5 . 
n]vs lgudsf] s0ff{nL k|fb]lzs sfof{nosf k|d'v x'g'x'G5 . 
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 g]kfn cfon lguddf ;"rgf k|ljlwsf] pkof]lutf 
 O{= lw/h laqmd v8\sf 

 

P]ltxfl;s k[i7e"ldM 
g]kfn cfon lgud g]kfn /fHoe/ k]6«f]lnod kbfy{sf] cfoft, e08f/0f tyf laqmL ljt/0f ug]{ Psn clwsf/ k|fKt lgsfo  
xf] . d"Vo Wo]o k]6«f]lnod kbfy{sf] sf/f]af/ ePsf] o; ;+:yf sfo{ ;Dkfbgsf qmddf sDKo"6/sf] k|of]u ug]{ g]kfns} cu|0fL 
;+:yfgdf kb{5 . g]kfn cfon lguddf k|yd k6s lj=;+= @)$^ cl3 g} sDKo"6/sf] k|of]u ul/Psf] lyof] . ;"rgf k|ljlw 
pkof]lutfsf] ;jfndf lguddf ljleGg sfnv08df NOC Sales, Little PIS, Online Integrated Computerized System 

(OICS), Online Billing Software (OBS) gfds ;6j]o/x? / ljleGg ux|f}+k"hf{, ;~hfn pks/0fx?sf] k|of]u 
ul/Psf] kfOG5 . 
 
lgudsf] ;"rgf k|ljlwsf] P]ltxfl;stf cWoog ubf{ ;du| Jofj;foLs k|lqmof sDKo"6/s[t ug]{ d'Vo nIo xfl;n ug{ sDKo"6/ 
lzlIft  hgzlQmsf] ckl/xfo{tf af]w ul/  cf=a= @)%%.%^ df klxnf] k6s 7"nf] ;+Vofdf sDKo"6/ ck/]6/x? egf{ ul/Psf] 
kfOG5 eg] ;f]lx ;dod} sDKo"6/hGo ux|f}+k"hf{x? ;d]t 7"nf] ;+Vofdf v/Lb ul/Psf] kfOG5 . 
 
lgudsf] k]6«f]lnod kbfy{sf] ljt/0f k|lqmof sDKo"6/s[t ug{ cf=j=@)%&.%* df NOC Sales gfds ;6j]o/ tof/ kfl/Psf] 
lyof] . h;af6 xfn;Dd klg xjfO{ OGwg l8kf]x?sf] lalnË sfo{ eO/x]sf] 5 . ;f] ;6j]o/df Psfpl06Ë, LPG, 

MS/HSD/SKO, ATF Kofs]hx? /x]sf lyP h;af6 ;DalGwt sfo{x? sDKo"6/s[t ul/Psf] lyof] . 
 

NOC Sales df lgud ;Da2 ;a} k|0ffnLx? /x]tf klg Personal Information System ;DjlGw Kofs]h lyPg . To;}n] cf=j= 
@)%*.%( df lgudsf] hgzlQmhGo j}olQms ;"rgf k|0ffnL sDKo"6/s[t ug{ lgud leqs} hgzlQm k|of]u u/]/ Little PIS 

gfds ;6j]o/ ljsf; ul/Psf] lyof] h;jf6 dfgj ;+zfwg ljsf; ;DjlGw ;"rgf sDKo"6/s[t ul/Psf] lyof] . ;f] ;6j]o/sf] 
Front End df Visual Basic / Back End Database sf ?kdf MS Access sf] k|of]u ul/Psf] lyof] . Little PIS af6 Online 

Integrated Computerized System (IOCS) k|of]udf gcfP;Dd lgudsf] hgzlQmhGo j}olQms ;"rgf k|0ffnL ;DjlGw sfo{ 
ul/Psf] lyof] . 
 
o;/L lgudsf] sDKo"6//fOh]zg k|lqmofsf] k|f/lDes sfnv08 ljqmdsf] $) sf] bzsdf z'? eO lj=;+= @)^^ df Online 

Integrated Computerized System (OICS) sf] ljsf; gul/+bf;DdnfO{ dfGg ;lsG5  . 
 

Online Integrated Computerized System (OICS) sf] ljsf; tyf k|of]u 
lgudsf] ;du| sfo{k|0ffnL -cfk"lt{ tyf ljt/0f, cy{, dfgj ;+;fwg cflb_ nfO{ NOC Sales/ Little PIS ;6j]o/x?af6 
sDKo"6/s[t ul/P klg lt ;6j]o/x?jf6 ljleGg laefuhGo cGt/ ;DaGwx?nfO{ Plss[t ?kdf Pj+ Ps laefusf] ;"rgf csf]{ 
laefusf] nflu k|fylds tYof+ssf ?k df :jrflnt k|jfx x'g ;s]g . pbfx/0fsf nflu of]hgf k|zf;g tyf dfgj ;+;fwg 
ljsf; laefudf sd{rf/Lx?sf] ljj/0f -gfd, sd{rf/L ;+s]t g+, kb, tx, b}lgs xflh/L ljj/0f, labf d'cfAhf, u|]8 Joj:yf 
cflb_ cy{ laefusf nflu tna ljt/0f k|of]hgfy{ k|fyflds tYof+s x'G5 cyf{t of]hgf k|zf;g tyf dfgj ;+;fwg ljsf; 
laefusf] ;6j]o/ df]8\o'naf6 lt ;"rgfx? ;6j]o/ dfkm{t :jrflnt ?kdf cy{ laefusf] ;6j]o/ df]8\o'nn] k|fKt ug]{  
x'g'kb{5 . To;} ul/ ;"rgf k|ljlwdf  ljZjAofkL ?kdf cfPsf] kl/jt{g -cgnfO{g k|ljlw, ;fk]If ;'/Iff ;+a]bglzntf, sf]l8+u 
Kn]6kmd{_ x?nfO{ cfTd;ft ub}{ NOC Sales/ Little PIS ;6j]o/x?sf] l;ldttf x6fpg] ul/ gofF ;6j]o/df hfg" ckl/xfo{ 
e};s]sf] lyof] . o;} kl/k|]Iodf lgudsf] ;du| Jofj;foLs k|lqmof sDKo"6/s[t ug{ lj= ;+= @)^^.)#.@@ df g]zgn sn]h ckm 
sDKo"6/ :6l8h;+u låkIfLo ;Demf}tf ul/ Online Integrated Computerized System (OICS) gfds ;6j]o/sf] ljsf; 
k|f/De ul/Psf] lyof] . 
 

Online Integrated Computerized System (OICS) sf] ljsf; lgudsf] Jofj;foLs k|lqmof sDKo"6/s[t ug]{ sfo{ Pj+ ;du| 
;"rgf k|ljlwsf] pkof]lutfsf b[:6Lsf]0fn] sf]z]9'+ufsf] ?kdf ;fljt x'g]df ljZjf; lng ;lsG5 . Online Integrated 

Computerized System (OICS) sf] Front End df ASP.net af6 sf]l8Ë ul/Psf] lyof] eg] Back End sf ?kdf Oracle 

Database k|of]u ul/Psf] lyof] . k'/fgf] Psn cfwf/ -Stand-alone_ k|ljlw k[ys Online Integrated Computerized 

System (OICS) Ps Plss[t Pj+ cljefHo ;6j]o/sf ?kdf /x]sf] lyof] . lgudsf] ;du| sfo{ k|0ffnLsf ljljw cjojx? 
cfk"lt{ tyf ljt/0f, cy{, dfgj ;+;fwg, u'0f:t/hGo , cfGtl/s lgoGq0f k|0ffnLx?nfO{ Plss[t ?kdf ;6j]o/ dfkm{t 
:jrfng u/fpg Online Integrated Computerized System (OICS) sf] dxTjk"0f{{ e"ldsf /x]sf] kfO{G5 .  
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 laleGg laefuhGo sfo{x? cf–cfgf] lx;fan] ;+rfng eO/x]sf] tTsflng kl/k|]Ifdf lt ;a} sfo{x?nfO{ sfo{ k|0ffnL 
cGt;{DaGwsf cfwf/df Ps} Kn]6kmd{af6 ;+rfng Pj+ lgoGq0f ug]{ lx;fan] Online Integrated Computerized System 

(OICS) sf] ljsf; ul/Psf] lyof] . la= ;+ @)^( af6 o; ;6j]o/nfO{ lgudsf ljleGg sfof{nox?af6 Ps} k6s nfu" 
ul/Psf] lyof] .  la= ;+=  @)&^ df Online Billing Software (OBS) gfds ;6j]o/af6 k|lt:yflkt gx'~h]n lgudsf] 
laln+u k|0ffnL o;} ;6j]o/ dfkm{t ;+rflnt lyof] .  klxn]sf ;6j]o/n] eGbf o;n] ljljw k|sf/sf l/kf]6{x? lbGYof] . oBkL 
s]lx df]8\o'nx?df ;d:of b]lvPsfn] of] k"0f{ ?kdf nfu' x'g ;s]g .  
 

Online Billing Software (OBS) sf] ljsf; / k|of]u 

lguddf nfu' ul/Psf] klxnf] Bespoke Enterprise Resource Planning Software ePtf klg s]lx df]8\o'nx?df ;d:of 
b]lvPsfn] OICS af6 ul/g] laln+u k|0ffnL k|lt:yfkg ug]{ ul/ @)&% a}zfvaf6 Online Billing Software ljsf; ul/ nfu' 
ug{ lgud /  e-Zone International Pvt. Ltd. aLr ;Demf}tf eof] . ;f] ;Demf}tf cg'?k lj= ;= @)&^ >fj0f )! af6 
lgudsf sfof{nox?df Motor Spirit / High Speed Diesel / Superior Kerosene Oil ;DalGw laln+u ;f]lx ;6j]o/af6 
eO/x]sf] 5 eg] Aviation Turbine Fuel (ATF) ;DalGw  laln+usf] nflu k'/fgf] Requirement Analysis cg';f/sf lgod 
kl/jt{g ePsfn] kl/jlt{t lgod cg';f/sf] df]8\o'n tof/ eO Testing & Implementation sf] r/0fdf /x]sf] 5 . Online 

Billing Software (OBS) sf] Front End df ASP.net af6 sf]l8Ë ul/Psf]] 5 eg] Back End sf ?kdf Microsoft SQL 

Server k|of]u ul/Psf] 5 . of] ;6j]o/af6 lgudnfO{ rflxg] ljleGg k|ltj]bg -Reports_ x? ;d]t kl/If0f ul/ k|of]udf 
NofOPsf] 5 . lguddf ;"rgf k|ljlwsf] pkof]lutfsf] ;jfndf e-Recuirtment System, Document Management System, 

e-Tippani, e-Bida, Andriod/IOS Apps nufot ;–;fgf ;6j]o/ / cg'k|of]ux? k|of]udf Nofpg' ckl/xfo{ b]lvPsf] 5 .  
 

lguddf ;"rgf k|ljlw k|of]usf] jt{dfg cj:yf 
 
lgudsf] j]a k|0ffnL 
lgudsf] cfg} 8f]d]g www.noc.org.np df j]a;fO6 /x]sf] 5 . o; dfkm{t ;]jfu|fxL Pj+ cfd gful/sn] lgud ;DalGw 
hfgsf/L, ;"rgf, e08f/0f ;'ljwf, ljt/0f ;+hfn ;DjlGw hfgsf/L, vl/b ;DjlGw ;"rgf, k]6«f]lnod kbfy{sf]  v'›f ljqmL 
d"No, gofF egf{ ;DjlGw hfgsf/L, k|]; la1lKt cflb k|fKt ug{ ;S5g\ . j]a;fO6df lgudsf lalgodfjnLx? ;d]t /flvPsf 5g\ 
h;n] lgudsf] afXo If]q;+u kf/blz{tfsf] ;DjGw b;f{pF5 . lgudsf] j]a;fO6df Ps ;Dks{ kmf/fd klg /flvPsf] 5 h; 
dfkm{t cfd ;j{;fwf/0fn] cfgf u'gf;f, k|ZgfjnLnfO{ lgud dfkm{t ;Daf]wg u/fpg ;Sb5g\ . s]lx ;do klxn];Dd cfg} 
;j{/df -In-house Server_ /x]sf] lgudsf] j]a;fO6 xfn ;Demf}tf dfkm{t Third Party Hosting df nfluPsf] 5 . 
 

Od]n k|0ffnL 
xfn lguddf @noc.org.np 8f]d]gsf] Od]n ;]jf ;+rfngdf /x]sf] 5  . pQm Od]n ;]jf dfkm{t sd{rf/Lx?n] cf}krfl/s Od]n 
cfbfg k|bfg ug{ ;Sb5g\ . d"No, ;'/Iff, >f]tsf] pknAwtf cflbsf sf/0fn] xfn Od]n ;]jfnfO{ lgud aflx/sf] ;e{/df xf]:6 
ul/Psf] 5 .  
 
;e{/ k|0ffnL  
lgudsf] s]Gb|Lo sfof{nodf Ps ;e{/ k|0ffnL ;+rfngdf /x]sf] 5 . pQm ;e{/df Online Integrated Computerized 

System -OICS_ gfds ;6j]o/ ;+u|lxt 5 . xfn pQm ;6j]o/ k|of]udf g/x]tf klg eljio;Dd lgud ;Da2 8f6f ;'/lIft 
/fVg' kg]{ x'bf pQm ;e{/ k|0ffnL ;+rfngdf 5 . s]lx ;do klxn];Dd Od]n / j]a;fO6 ;d]t ;f]lx k|0ffnLdf cfj2 ePtf klg 
xfn b'j} afXo ;]jf k|bfos dfkm{t ;+rflnt 5g\ .  To;}ul/ Ohf]g OG6/g];gn k|fOe]6 lnld6]8af6 ljsl;t ul/Psf] ;6j]o/ 
;f]lx ;6j]o/ ljsf;stf{ sDkgLsf] ;e{/ k|0ffnL dfkm{t Cloud Hosting ul/Psf] 5 . 
 

;+hfn tyf cGt/;+hfn k|0ffnL  
lgudsf] s]Gb|Lo sfof{nodf g]kfn 6]lnsdsf] clK6sn kmfOj/ dfkm{t !) Mbps Ifdtfsf] cGt/ ;+hfn ;]jf h8fg ul/Psf]  
5 . To:t} cGt/ laefu /sIf ;+hfn ;Dj2tfsf nflu ljleGg ;+hfn pks/0fx? h8fg ul/Psf 5g\  . lgudsf ljljw 
lqmofsnfkx? cGt/ ;+hfn dfkm{t afXo hut;+u hf]l8P kl5 s]Gb|Lo ;e{/df ;'/Iff ;+j]bglzntf x]t' Firewall k|0ffnL h8fg 
ul/Psf] 5 . 
 

;L ;L l6 le k|0ffnL 
lgudsf] s]Gb|Lo sfof{no kl/;/df ;'/Iff k|of]hgfy{ ;L ;L l6 le h8fg ul/Psf] 5 . lgudsf ljleGg sfof{nox?df ;d]t ;L 
;L l6 le h8fg ul/Psf 5g\ tyfkL tL ;a} ;L ;L l6 le x?nfO{ Internet Protocol (IP) Address cfwf/df Pp6} k|lqmof / 
lgoGq0fsf lx;fan] Psn 5ftf k|0ffnL (One Umbrella System) leq Nofpg' kg]{ b]lvG5 .   
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 ljB'lto xflh/L k|0ffnL 
lgudsf ljleGg sfof{nox?df ljB'lto xflh/L k|0ffnL cjnDjg ul/Psf] 5 . sfof{no lkR5] km/s oGqåf/f k/Dk/fut 
/lhi6/ xflh/L k|0ffnLnfO xfn cf+lzs ?kdf k|lt:yflkt ul/Psf] cj:yf 5 .   
 
df]ltxf/L – cdn]vu~h k]6«f]lnod kfOknfOg kl/of]hgfdf ;6j]o/sf] k|of]u 
df]ltxf/L–cdn]vu~h k]6«f]lnod kfOknfOg kl/of]hgfdf dfgj-oGq (Human-Machine Interface) dfkm{t ;]G;/, eNe, 
df]6/, kDk;+u cGt/lqmof -interact_ ug{ SCADA -Supervisory Control and Data Acquisition_ ;6j]o/ k|of]udf 
NofO{Psf] 5 . pQm ;6j]o/ dfkm{t k]6«f]lnod kbfy{ df]ltxf/Laf6 cdn]vu~h embf{;Ddsf] ux|f}+k"hf{x?sf] lqmof / lgoGq0f -
processing and control_ :jrflnt ljlwaf6 ul/G5 . 
 
Enterprise Resource Planning -ERP_ Software ;DjGwdf  
lj ;+ @)^% d} Enterprise Resource Planning -ERP_ Software sf nflu ;f]r hlGdPsf] ePtf klg xfn;Dd ;f] 
Software nfu"  x'g ;s]sf] 5}g . ljljw sf/0fn] ;f] Software vl/b tyf nfu"  ug]{ ;do nlDj/x]sf] 5 . lautdf 
Enterprise Resource Planning -ERP_ Software vl/b tyf nfu"  ug{ af]nkq cfXjfg ePtf klg ;f] af]nkq /2 ul/Psf] 
lyof] .    
 
lguddf ;"rgf k|ljlw hgzlQmsf] jt{dfg cj:yf  
ljutdf lgs} sd ;+Vofdf ;"rgf k|ljlw ;DalGw hgzlQm ePtf klg xfn lguddf k|jGws )@ hgf, pk k|jGws )# hgf Pj+ 
pNn]Vo ;+Vofdf ;xfos k|jGws / sDKo"6/ ck/]6/x? sfo{/t 5g\ . sDKo"6/ ck/]6/x? k|fo l8kf]x?df laln+u sfo{sf nflu 
vl6Psf 5g\ eg] l;:6d zfvfdf clws[t / ck/]6/x? sfo{/t 5g\ . tyfkL sDKo"6/ ;DalGw sfd dxTjk"0f{ ePtf klg 
o;sf nflu Joj:yfksLo :t/sf] hgzlQm lguddf 5}g . lgudsf] ;"rgf k|ljlw ;DjlGw sfof{y{ l;:6d zfvfsf] u7g 
ul/Psf] 5 h; dfkm{t ux|f}+ k"hf{ vl/b, Online Billing System nfu" , cGt/ ;+hfn pks/0f tyf ;]jf Joj:yfkg, ;"rgf 
k|ljlwhGo ;]jfx?sf] jflif{s dd{t ;Demf}tf, ;-;fgf cg'k|of]ux?sf] lj:tf/, OICS Server ;+rfng / Joj:yfkg, Cloud 

Hosting Joj:yfkg ;DjlGw sfo{x? eO/x]sf 5g\ . 
 

lgisif{  
jt{dfg cj:yf;Dd cfOk'Ubf lgud ;"rgf k|ljlw kl/lw ljZj kl/j]zdf b]lvPsf gjLgtd k|fljlws k|jt{g ;fk]If 
cWofjlwstfsf] ;+3f/df 5 . clwsf/ If]qsf lx;fan] Psn Joj;flos sDkgL ePtf klg sfo{ut d[b'tfsf lx;fan] ko{Gt 
;"rgf k|ljlwsf] pkof]lutf / ;fGble{stf gj k|jt{gsf] ;jfndf kl/If0fsf] s;Ldf 5 . hgzlQm Joj:yfkg cfkm}df 68\sf/f] 
cfjZostf ag]sf] 5 eg] k|lzIf0f, k|f]T;fxg jfG5gLo b]lvG5 . ;du|df O ;/sf/ Pj+ :df6{ ;/sf/sf] s;Ldf v/f] pqg 
g]kfn cfon lgudn] gj k|jt{gsf ofjt cf}hf/x? k|of]u ug{' clgjfo{ cfaZostf b]lvPsf] 5 .   
 
n]vs lgudsf] pk k|jGws x'g'x'G5 .  
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 lgudsf] pknlAwdf ;fd"lxs k|of; 
 afa'/fd Gof}kfg]  

pmhf{df k]6«f]lnod kbfy{sf] k|of]u a]u/sf] hLjg c;xh 5 . dfgj ;Eotfsf] ;'?jft b]lvg} OGwgx?df k]6«f]lnod kbfy{n] 
cfkmgf] klxrfg agfP/ a:of] . xfn ljZj ahf/df k]6«f]lnod kbfy{sf] k|of]u / o:fn] dfgj ;Eotfdf kf/]sf] gsf/fTds 
c;/sf af/]df ax; hf/L 5 . t]ndf /fhgLlts ;d:of csf{] r'gf}tL xf] . ;g\ @)$) ;Dddf o;sf] k|of]udf sdL cfpg] 
c.+sng ul/P klg dfqfTds?kdf 7"nf] cGt/ b]lvb}g . ljZj ahf/df gljs/0fLo j}slNks pmhf{ af/] uDeL/ ax; eO/x]sf] 
5 . o;df olt g} .  
 
g]kfnsf] ;Gbe{df o;sf] dfunfO{ cWoog u/L s]xL ;fj{hlgs ;+:yf / g]kfn ;/sf/sf] z]o/ nufgLdf @)@& kf}if @^ ut] 
g]kfn cfon lgud gfds ;+:yf :yfkgf u/L dfu cg'?k cfk"lt{sf] Joj:yfkg ug{ yflnof] . cfh lgud :yfkgfsf] %) cf}+ 
jflif{s dxf]T;j cyf{t\ :j0f{ hoGtL dgfpb} 5 . o; aLrdf lgudsf] ;sf/fTds gsf/fTds b'a} rrf{ kl/rrf{ ePsf 5g\ . 
lhDd]jf/Lsf] t/fh' ;sf/fTds tkm{ a9L s]lGb|t 5 . bLkfon, ;'v]{t, yfgsf]6, l;gfd+unnfO{ 5f8]/ eGg] xf] eg] clwsf+z 
lgudsf] ljzfn e08f/0f ef/tLo ;Ldf glhs /x]sf 5g\ . lgudsf oL l8kf]x?n] klg dfu cg';f/ ;+lrt ug]{ Ifdtf 
/fVb}gg\ . g]kfnsf] oxL sDfhf]/LnfO{ a'em]/ ldq /fi6« ef/t xfd|f] lj?4 slxn]sfxL gfsfaGbL ug]{ u5{ . kxf8L If]qdf xfd|f 
e08f/0f lgdf{0f ug]{ s'/fdf lgud cem} tof/ 5}g . k'iknfn dWokxf8L /fhdfu{df lgudsf ;+lrlt e08f/0f lgdf{0f 
cfjZos b]lvG5 eg]  kxf8L If]qs} ljdfg :ynx?df xjfO{ OGwg l8kf]x?sf] cfjZostf b]lvG5 . s]?ªaf6 kfOknfO{g dfkm{t 
kxf8 tkm{sf] e08f/0fsf] s'/f gfsfaGbL ePsf] j]nf p7]sf] lyof] . o;df a§f/÷ lkkn6f/nfO{ s]Gb| ljGb' agfpg] rrf{ ePs} xf] 
. gk/L gr]Tg] xfd|f] lgolt g} ag]sf] 5 . xfdLdf b"/blz{tfsf] vfFrf] 5 . ljut %) jif{df lgudn] P]ltxfl;s / uf}/jzfnL w]/} 
sfdx? u/]sf] 5 . t/ sfd / ;do cg';f/ xfd|f] k|rf/ k|;f/ k'u]g . PsxQ/ xhf/ ;ft ;o ;ft lsnf]ln6/ Ifdtfsf 
e08f/0f xfdL;Fu df}h"b 5g\ . PlzofnL ljsf; a}ssf] C0f ;xof]udf yfgsf]6, cdn]vu+hdf yk cfw'lgs e08f/0f, 
rf/cfnL @$, ;nf{xL !%, nf]y/ !%, e}/xjf !% / 6]s"df $! /f]kgL, aa/dxndf s/Lj % /f]kgL u/L g]kfn cfon  lgud 
ln=;+u kl5Nnf]] ;do s/Lj !) ca{ sf] l:y/ ;Dklt  hf]l8Psf] 5 . ;'?jftL lbgdf lgdf0f{ ePsf ef}lts ;+/rgfx?sf] xfnsf] 
ahf/ d"No oxfF pNn]Vo 5 . l8h]n / dl§t]ndf ;dfg d"No, df]ltxf/L, cdn]vu+h k]6«f]lnod kfOknfOg lgdf{0f, :jMrflnt 
d"No gLlt, k|To]s k|b]zdf Ps Ps k]6«f]n kDk / Ps Ps UofF; jf]6lnË KnfG6, 6«s÷6+ofÍn/Ldf nlsË h8fg, sd{rf/L 
u[xx?sf] lgdf{0f, rf/cfnL b]lv lbkfon;Dd lgudsf] sfof{no tyf l8kf]x?s]f lgdf{0f pNn]Vo ljifo x'g\ . o:tf P]ltxfl;s 
Pjd\ b"/ufdL dxTjsf ljifo w]/} 5g\ . lgudsf af/]df ;+rf/ dfWodn] ;sf/fTds Pj+ gsf/fTds b'j} kf6f] n]Vb} cfPsf 5g\ 
. o;} leq lgof]lht9+un] hgdfg;df lgud k|lt unt wf/0ff ljsf; u/fO{ :jfy{ l;4 u/]sf] klg kfO{G5 . pbfx/0fsf]  nflu 
lgudn] sd{rf/LnfO{ ;'6'Ss jf]g; v'jfof] eG5 ;+rf/ dfWod, t/ %^ ca{ C0f lt/L % :yfgdf !) ca{sf] ;Dklt hf]8]sf] 
eGb}g . sfdbf/ sd{rf/Lsf] d]x]gtn] d'gfkmf ePsf] s'/fnfO{ sb/ gug]{ xf] eg] sd{rf/Lsf] dgf]jn a9b}g . pRr dgf]jn 
gePsf sd{rf/Lx?af6 nIodf k'Ug ;lsb}g . lgudsf lg0ff{os kbflwsf/LnfO{ ;+rf/ dfWodn] gs/fTdsf9+un] tof/ kf5{ . 
lgud klg o:tf dxTjk"0f{ 36gf ljjfbsf af/] Zj]t kq hf/L ug]{ cfjZos 7fGb}g . w]/} h;f] sd{rf/Ldf klg lguddf hflu/ 
vfP kl5 s;/L nfelng ;lsG5 eGg] dfgl;stfn] 3/ ul//x]sf] kfOG5 . ljut #) jif{ b]lv xfn;Dd sd{rf/L ;+3sf] cWoIf 
eO{ sfd u/L /xbfsf] cg'ejdf sltko 6«]8 o"lgog sdL{x?df g]tf lu/L klg ug]{, k};f klg sdfpg} kg]{, Joj:yfkg;+u klg 
glhs} /lx/xb}, cfgf] k|efj agfO{ /xg] k|j[lQ klg b]lvG5 . ;+:yf ;+rfngdf oL ;a} k|j[lt 3fts 5g\ eg]/ xfdLn] ljut nfdf] 
;do b]lv eGb} cfPsf 5f}. ljutdf ;~rfns ;ldlt ;d]tsf lg0ff{os kbflwsf/Lx?n] ;dodf lg0f{o gul/lbgfn] lgudn] %^ 
cj{ jfn'jfdf kfgL xfn];/x gf]S;fgL v]Kof] . eujfg >L kz'kltgfysf] s[kfn] cGt/f{li6«o ahf/df cfPsf] d"No lu/fj6 / 
Toltv]/sf] ef/tLo gfsfaGbL ;d]tn] lgudn] ;Dk"0f{ C0faf6 d'lQm kfof] / jf]g;sf] ?kdf dfly elgPsf hldg v/Lb ug{ 
;kmn eof] . o:tf w]/} pNn]vgLo sfd of] %) jif{df lgudn] u/]sf] 5 . t/ xfdLn] dfn kfP/ rfn kfPgf} . gsf/fTds 
s'/fnfO{ dfq ;+rf/ dfWod dfkm{t prfNof} .  xfdLn] xfd|f lghL :jfy{ k"lt{sf nflu ;+rf/ dfWodsf] b'?kof]u u¥of} .  ljxfg 
kq klqsfdf 5fk]sf] ;dfrf/ k9]/ lbp;f] sfof{no rnfpg]  …xflsdÚ 5g\ g]kfndf . kbdf a:5g\ lg0f{o ug{ 8/fp5g\ 
clwsf+znfO{ clVtof/ xfpFu'hL h:tf] ePsf] 5 . ;kmf dgn] sfd ubf{ clVtof/ afws xf]Og . clVtof/ ;+j}wflgs lgsfo 
xf]. e|i6frf/sf] lgjf/0f–lg/fs/0f ug]{ ;Gbe{df cg';Gwfg txlssft p;sf] ;+j}wflgs lhDd]jf/L xf] h'g :jfefljs 5 . 
gljufg'{ g8/fpg', h;n] uNtL u5{ pm ;w} clVtof/;Fu 8/fO/x]sf] x'G5 . cfof]usf] lg0f{o clVtof/sf] lg0f{o xf] . t/ 
ljutdf To;sf k|d'v kbflwsf/Lsf] sf/0f k"jf{u|xk"0f{ Psn lg0f{on] w]/} lgbf]{if dflg;n] bM'v kfPsf] klg ;To xf] . bf]ifL 
gplDsof]; / lgbf]{if Ps hgf klg gk/f]; eGg] hg ck]Iff xf] . t;y{ kbdf a:g]n] x/ xfntdf ;a} hf]lvdsf] cfFsng ub}{ sfd 
ug'{kg]{ x'G5 . ljleGg axfgfdf klG5g ldNb}g . sfd ug{ g;Sg]x?n] h'g ;'s} kbdf a;]sf] eP klg tf] kb 5f]8g' k5{ . a'9f] 
uf]? aGg' x'b}g . lrgLofx? 6fO;'6df v]tL ul//x]sf] b]lvG5g\ . xfdL sfof{nodf cfpbf 6fO;'6 jf cfgf] /fli6«o klxrfg 
af]s]sf] bf}/f;'?jfn nufP/ cfpb}gf}+ / c?nfO{ klg cfpg] jftfj/0f agfpb}gf}+ . blIf0f Plzofd} ;a} eGbf ;:tf]df g]kfnsf 
sfof{nox?df sfdbf/ sd{rf/L sfd u5{g\ . sd{rf/Lsf] dgf]jn pRr gagfO{ p2]Zo k|flKt x'b}g . nIodf k'Ug ;lsb}g eGg] 
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 s'/f gLlt lgdf{0fdf a;]sfnfO{ yfxf 5 . ;do cg';f/ tnj ;'ljwfdf j[l4 ub]{ hfg' kg]{df ePsf ;'ljwf s6f}tL ug{ tof/ 
x'G5g\ . dGqfnox?df cy{ dGqfno cfkm'nfO{ b]zsf] ;'k/ kfj/ ;lDemG5 . P]g sfg"gdf ePsf] jf]g; nufotsf] ;'ljwf s6f}tL 
ug]{ /f]Sg] sfo{n] sd{rf/Lx?sf] dgf]jn lu5{ eGg] x]Ssf /fVb}g . Gofofnon] klg jf]g; nufotsf sd{rf/L ;DalGwt ;'ljwfx? 
k|bfg ug]{ ;Gbe{df ;/sf/sf] dtdf vf;} /fo ahfPsf] b]lvb}g . k};f / ;f];{ kmf];{ ePkl5 of] b]zdf ;a} yf]s rN5 rnfpg 
;lsG5 eGg] dfgl;stf ePsf pBf]uL, Jofj;foL tyf sd{rf/Lx?sf] jfx'No 5 g]kfndf . To;df lgudsf hfuL/] / sf/f]jf/L 
klg c5'tf] 5}gg\ . logsf] Joj:yfkg clxn]sf] yk r'gf}tL xf] . yk hgzlQm tyf ef}lts  lgdf{0f, dfu / cfk"lt{sf] 
Joj:yfkg, ;+rfng tyf ;xhLs/0f ;d]tsf ;+:yfut ;'wf/sf] nflu yk bIf hgzlQm tyf k|zf;lgs ;'b[9Ls/0fn] dfq ;Dej 
5 . lgudsf] k|ultnfO{ cGt/fli6«o sf/0f eGg] / sd{rf/Lsf] d]xgtnfO{ gh/ cGbfh ug]{ tyf sd cfSg] vf]6jfbL ;f]r xf] . 
o;nfO{ klg ;do cg';f/ ;'wf/ u/L sd{rf/LnfO{ ;w} k|ultpGd'v agfO /fVg sfo{ k|f]T;fxg ug{ ;d]t ;dofg';f/sf ljleGg 
;'ljwf k|bfg ug'{ klg h?/L eO;s]sf] 5 . ;+~rfns ;ldltåf/f lgl0f{t ljifox? sfof{Gjog ug{' u/fpg' lguddf cfjZos 
hgzlQm geP cjsfz k|fKt jf ahf/df pknAw bIf hgzltm lng] jf cGo ;fj{hlgs ;+:yfx?af6 sfhdf lemsfO{ sfd 
;DkGg ug{ ;lsG5 t/ ljsf; cj/f]w ug{ kfO{b}g . 

xfn Uof; eGbf ljh'nL ;:tf] kg]{ xNnfx? ahf/df ;'lgG5 . b]zsf] pTkfbg /fli6«o uf}/jsf] ljifo :jb]zsf] /sd :jb]zd} /xg] 
s'/fnfO{ ;a}n] v'zL JoSt ug'{ kg]{ xf] . t/ :jb]zdf Ps yf]kf klg pTkfbg gx'g] t/ klg geO{ gx'g] k]6«f]lnod kbfy{ g]kfnsf] e"agf]6 
cg';f/ d"n sf/f]jf/L j:t'sf] ?kdf /xg] b]lvG5 . cgjLs/0fLo pmhf{ k]6«f]lnod kbfy{sf] sf/f]jf/ ug]{ clg cfkm} gjLs/0fLo 
j}slNks pmhf{sf] ljsf; ug]{ eGb} lx8\g] s'/f ;]lna|]6L aGg] /x/ dfq} xf] . o:tf] s'/f ug'{ lgudsf] p2]Zo ljkl/t xf] . h;sf] 
l;tf] vfO{ p;sf] uLtf ufO{sf] ;fdfGo wd{ klg kfngf u/]sf] b]lvPg . lgudsf] p2]Zo / k|aGws kq lgodfjnL ljkl/tsf 
cleJolSt / sfo{x? sDtLdf lgudsf sd{rf/Lx?af6 x'g ePg . pkTosfdf ^% jif{nfO{ k'Ug] Uof; 5 eg]/ cfh eGbf #) jif{ 
klxn] g} k|fljlwsx?n] eg]sf x'g . b}n]vsf] lz/:yfg, gfeL:yfg / kfb'sf:yfgdf Uof; jln/x]sf] xfdLn] b]lv/x]sf 5f}F . o; 
tkm{ xfdL slt klg ;hu ePgf}, lgudsf] Wofg o;tkm{ hfg' kg]{ b]lvG5 . slxn] rLlgof sDkgLn] ug]{ eof] eG5f} t slxn] 
hfkfgL eG5f} eGbf eGb} ;do w]/} ljlt;Sof] t/ sfof{Gjog ug]{ lgsfon] cfgf] sl7gfO{ af/] af]Ng cfjZos 7fGb}g . oL 
;d:of /fHosf] k]6«f]lnod gLlt geP/ xf] . ;+3Lo÷s]Gb| ;/sf/ dftxt t]nsf] sf/f]jf/ ug{'kgf{sf sf/0f of] /fli6«o ;'/Iff;Fu 
;DalGwt 5 eGg] ljl;{g' x'b}g .  
 
ljut s]xL ;do otf lgud ;+rfns ;ldltaf6 lgl0f{t ljifox? sfof{Gjog ePsf 5}g\g . :jfy{ cf–cfgf] x'g ;S5g\ t/ 
/fli6«o cfjZostfsf] cfwf/df lgl0f{t ljifox? sfof{Gjog ljnDa lgudsf] lxt ljkl/t b]lvG5 . t;y{ s'/f xf]Og sfd u/f} . 
g]kfnsf ;a} ;fj{hlgs ;+:yfgx?df lgud /fhZjdf of]ubfg ug]{ g+Da/ Ps ;+:yf aGg k'u]sf] 5 . pTs[i6 gd"gfsf] ;+:yf eGg] 
Jojxf/af6} k'i6L ePsf] 5 . kl5Nnf] cfly{s jif{ )&%÷)&^ sf] ljQLo ljj/0f cg';f/ s/Lj kf}g] gf} ca{ sf] d'gfkmfn] lgud 
k|ult pGd'v b]vfPsf]5 . s/Lj tLg va{sf] sf/f]jf/ rln/xbf jflif{s !% b]lv @) k|ltztsf] dfu a9]/ uPsf] b]lvbf xfd|f] 
h:tf] e"agf]6 / ljsf; lgdf0f{sf] kydf cl3 al9/x]sf] b]zsf] nflu of] lrGtfsf] ljifo xf]Og . ljsf;sf] nfdf] cleofgdf 
k]6«f]lnod kbfy{sf] dfu cg';f/ cfoft / cfk"lt{sf] Joj:yfkg g} lgudsf] k|d'v r"gf}tLsf] ?kdf /x]sf] b]lvG5 . t;y{ ;ft}j6f 
k|b]zdf gAa] lbgsf] ;+lrtL e08f/0fsf] Joj:yfkg ug'{ b]zsf] ;jf{ËL0f ljsf;sf] nflu cfwf/ :tDe xf] . of] g]kfn ;/sf/sf] 
rf;f]sf] ljifo klg ePsf]n] gAa] lbgsf] e08f/0f :jLs[lt t eof] t/ lsg xf] xfn ;lqmotf b]vfPsf] kfOb}g . of] /fli6«o 
;'/Iff;Fu klg ;DalGwt ljifo ePsf]n] o;nfO{ lgdf{0f nufgLdf x'g] vr{ k};f;Fu dfq t'ngf u/]/ x]g'{ a'l¢dfgL x'b}g . o; 
of]hgfnfO{ lgdf{0f sfo{df zL3|fltzL3| sfof{Gjog ug''{ b]z lxtdf 5 . clwsf+z dflg; :jfy{sf] cuf8L nf]eL x'G5 . cfgf] 
:jfy{;Fu aflhPsf ljifo sfof{Gjogdf cndn ug]{ b]lvPsf] 5 . lgudn] gu/L gx'g] b]lvPsf]n] lg/Gt/ tL; jif{;Dd eGbf klg 
gePsf] sfd eg]sf] sd{rf/LnfO{ lhDd]jf/ agfpg kb cg';f/sf] sfo{ ljj/0f / lgudsf] ;a} l8kf]df �c6f]d]zgÚ tyf 
;6j]o/ k|0ffnL nfu" ug]{ elgPsf]df xfn ;Dd x'g ;s]g o;df lgudsf kbflwsf/Lx? Psn] csf]{nfO{ b]vfP/ klG5g] k|j[QL 5 
. d'Vo s'/f s'g} klg :jfy{ nf]enfnr gu/L lgudsf] lxtdf sfd ug'{ lgudsf ;a} sd{rf/Lsf] lhDd]jf/L xf] eg]  Joj:yfkgsf]] 
b"/blz{tf Pj+ s'zn g]t[Tjsf]] k|lta¢tf cfhsf] cfjZostf xf] . 
 
;+:yfks dxfk|jGws :ju{jf;L ;'j0f{ljqmd yfkf cWoIf tyf dxfk|aGws :j= u'0f/fh pkfWofo >L bLks yfkf, >L cd[t 
gsdL{, /fh]Zj/ zdf{, z]/axfb'/ s]=;L= nufot xfn;Ddsf sfo{sf/L k|d'v, ;+rfns ;ldlt, dGqLx?, pBf]uL Pj+ k]6«f]lnod 
Joj;foLx?, sd{rf/Lx?, lgud sd{rf/L ;+3, ;d]tsf 6]«8 o"lgogx? ;d]t ;a}sf] w]/yf]/  s]lx g s]xL of]ubfg k'u]s} sf/0fn] 
lgud %) cf}+ jif{df k|j]z u/]sf] 5 . cyf{t cfh :j0f{ hoGtL dgfpg] cj:yfdf cfO{ k'u]sf] xf] eGg] s'/f ljl;{g' x'b}g . 
 
lgudn] ljut nfdf] ;dob]lv ;fdflhs pQ/bfloTj jxg ug]{ ;DaGwL sfd ub}{ cfPsf] 5 . cWoIf tyf dxfk|aGws u'0f/fh 
pkfWofosf] sfo{sfndf cgfdgu/ a:tL lj:tf/ tyf sf7df8f}F ljZjljBfno :yfkgfsfnLg cj:yfdf cfly{s ;xof]u ljleGg 
j[4f>dx?df  UofF;, nfpg], cf]8\g] cf]5\ofpg] nQf sk8f, vfBfGgsf] ;xof]u, kz'klt ljsf; sf]if ;Fu ldn]/ txfF l:yt 
s[ofk'qL ejgx?sf] ;/;kmfO{df lbgxF' !)÷!@ hgf ;kmfO{ dhb"/sf ;fy Ps kmf]xf]/ p7fpg] l6«k/ vl6/x]sf 5g\ . kl5Nnf] 
;do k"j{sf >L kz'kltgfy eg]/ k|Voft >L xn]Zj/÷xn];L dxfb]j dlGb/ kl/;/ u'/fF;]df kfFr s/f]8 nufgLdf gd"gfsf] 
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 cfw'lgs wd{zfnf lgdf{0f ug]{ ;Gbe{df xfn} lq–lbj;Lo j}lbs ljlw;Ddt wfld{s cg'i7fg u/L lznfGof; ;'–;'Dkg ul/Psf] 
5 . o;/L g]kfn e|d0f jif{ @)@) sf] k"j{ ;GWofdf cfof]hgf ul/Psf] o; sfo{n] wd{nfO{ ko{6g;Fu hf]8L wfld{s, ko{6sLo / 
;fdflhs sfdx?df lgudsf] of]ubfg b]lvbf ;j{q k|z+;f ePsf] 5 .  
 
ctM lgudn] /fi6«sf] nflu u/]sf] of]ubfg lr/:d/0fLo 5 . jt{dfgn] Oltxf;nfO{ ;w}F ufnL ubf]{ /x]5 . lgudsf] nflu 
of]ubfg k'/ofPsf ljleGg JolQm / ;+:yfx? k|lt s[t1 x'g'kg]{df /fhgLlt 5fofFn] s[t£g klg b]lvof] . ;Gbe{M @)$% sf] 
ef/tLo gfsfaGbLn] k]6«f]lnod cefjdf lg:;f;LPsf] /fhwfgLnfO{ k"j{ k|wfgdGqL :j= d/Lrdfg l;+x >]i7sf] ;lqmotf Pj+ 
cu'jfO{df hxfhdf l;+ufk'/af6 k]6«f]lnod kbfy{sf] cfoft u/L cfk"lt{sf] Joj:yfkg ul/Psf] lyof] . o;} u/L wflbËsf] dn]v' 
k'n af9Ln] aufpbfF sf7df8f}+sf] ;KnfO{ cj/f]w x'Fbf ;f] k'n jfl/kf/Lsf 6+ }sn/Lx?df kfOk hf]8L pkTosfsf] cfk"lt{nfO{ ;xh 
ul/Psf cflb cg]sf} dxTjk"0f{ sfo{nfO{ s;/L e'Ng ;lsG5 < oL ;a} sfd lguds} sd{rf/Laf6 ;Dea ePsf lyP eGg] s'/fn] 
uf}/fjfg'e"lt x'G5 . o:tf :j0ff{If/ c+lst Oltxf;sf] d"NofÍg j]u/ jt{dfgsf] ;xh cj:yfdf dfq /dfpg] k|j[lQn] ;+efljt 
r'gf}tLnfO{ ;fdgf ug]{ lxDdt /fVb}g . ;a}nfO{ r]tgf eof . .. ;a]{ ;Gt' ;'lvg ..  
 
n]vs g]kfn cfon lgud sd{rf/L ;+3 -cflwsfl/s 6«]8 o"lgog_ cWoIf Pj+ lgud ;+rfns ;ldltsf cfdGqLt ;b:o x'g'x'G5 . 
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 6«]8 o"lgogsf] clwsf/ / ;fj{hflgs If]qdf o;sf] k|efj  
 uf]kfnrGb| /fO{ 

k[i7e"ld÷cjwf/0ffM 
vf;u/L j]nfotdf !* cf}+ ztfAbLsf] dWob]lv !( cf}+ ztfAbLsf] dWo;Dd ePsf] cf}Bf]lus qmflGtsf] ;kmntf kZrft 
>ldsx?sf] k]zfut xs, lxt / ;]jfsf] Go"gtd ;'/Iff nfO{ k|Tofe"lt lbgsf] nfuL 6«]8 o"lgogsf] :yfkgf ePsf] kfOG5 . 
cf}Bf]lus qmflGtn] kl/sNkgf u/] cg';f/ a9L pTkfbg, a9L >d / a9L k|ltkmnsf] pTkfbgd"vL gofF dfGotfsf] k[i7e"lddf 
cf}Bf]lus k|lti7fgsf sfdbf/x? w]/} sfo{ cjlw, Go"gtd\ j]tg, jfndhb"/, c;'/lIft / c:j:Yo sfo{ h:tf Go"gtd\ cfwf/e"t 
;d:ofx?af6 u|l;t x'g k'u]sf sf/0f ;fd'lxs ;f}bfjfhLsf] ljsf; ePsf] xf] . pgLx?sf] ;Gbe{df >dsf] d"No / k]zfut ;'/Iff 
>ldsx?sf] ;/f]sf/sf] ljifo aGg' :jefljs} lyof] . o;} d"No / dfGotfsf] cfwf/df >lds ;+u7gx? vf]Ng] kl/kf6Lsf] ljsf; 
ePsf] lyof] . 

x'gt cd]l/sfdf ;g\ !*^^ df :yflkt g]zgn n]j/ o"lgog -/fli6«o >lds o"lgog_, ;g\ !*^( df a]nfotdf :yflkt gfO6 
ckm n]j/ ->lds ;+u7g_ / ;+o'Qm /fHo cd]l/sfdf ;g\ !()$ df :yflkt cd]l/sg km]8/];g ck n]j/ -cd]l/sL >lds 
dxf;+3_ >lds o"lgog u7gsf k|f/lDes k|of;x? lyP . >ldsx?sf] xs lxtsf] ;+/If0f ug]{ pB]Zon] ul7t oL ;+u7gx?n] 
jfndhb"/x?sf] lgo'lQmdf lgif]w, k|ltlbg * 306f eGbf a9L ;do sfddf nufpg gkfpg], plrt Hofnf, >ddf of]ubfg 
cg';f/sf] >d d"No, a9L vfnL ;do h:tf kIfx?nfO{ >lds clwsf/sf] ljifodf ;fd]n u/fpg] ljifonfO{ cfgf] sfo{If]qdf 
agfpb} uPsf lyP . 
 
cd]l/sf / a]nfotaf6 z'? ePsf] >lds o"lgogsf] of] cjwf/0ff / k|of]un] >lds xs, clwsf/ k|flKtsf] lbzfdf sf]z]9'+uf 
;fljt x'b} uof] . of] nx/nfO{ qmdzM cGo ljsl;t, ljsf;f]Gd'v / cf}Bf]lus/0ftkm{ k|j]z ug]{ qmddf /x]sf d"n'sx?n] ;d]t 
cg'z/0f ug{ k'u] t/ ;dosf] kl/jt{gsf] ;fy;fy} ghflgbf] ?kaf6 >lds cfGbf]ng /fhg}lts k[i7e"dLaf6 clek]|l/t ePsf] 
dxz'; ;d]t ul/g yfNof] . o;} k[i7e"dLdf k|mfG;, hd{gL / cGo o"/f]k]nL d"n'sx?df >lds cfGbf]ng / >lds o"lgogsf] k|of]u 
x'Fb} hfFbf !( cf}+ ztfAbLsf] dWo;Dd >lds o"lgognfO{ ca gofF cjwf/0ff cg'?k n}hfg' kg]{ dfGotfsf] ljsf; eP/ 6«]8 
o"lgog cjwf/0ffsf] k|fb'ef{j ePsf] kfO{G5 . 
 
z'?jftdf >lds clwsf/ b]lv k]zfut ;d"xsf] clwsf/;DdM– 
x'gt cf}Bf]lus If]qdf sfo{/t >lds An' sn/ hj clwsf/ ;+/If0fsf] cleofgaf6 z'? ePsf] of] k|of; jt{dfg ;dodf 
cfOk'Ubf 6«]8 o"lgog >lds, sfdbf/sf] bfo/fdf dfq ;Lldt ge} ;+ul7t jf c;+ul7t cGo u}/ cf}Bf]lus If]qdf sfo{/t 
k]zfut ;d"x XjfO6 sn/ hjsf] k]zfut xs, lxt ;+/If0fsf] ;+oGq / k|hftflGqs clwsf/sf] ?kdf :yflkt e};s]sf] 5 . 
o;/L 6«]8 o"lgogsf] ljifo cj >lds, sfdbf/sf] bfo/fdf dfq ;Lldt /x]sf] 5}g . ;+ul7t x'g] clwsf/sf] ?kdf dfq geP/ 
clwsf/ k|flKtsf] ;+oGq -;fd"lxs ;f}bfjfhL_ ;lxtsf] 6«]8 o"lgogsf] ?kdf kl/lrt x'g] u/]sf] 5 . o;}n] 6«]8 o"lgogsf] 
cjwf/0ff leq 6«]8 o"lgog -;+ul7t x'g] clwsf/_ / ;fd"lxs ;f}bfjfhL -ljlwjt / k|lqmofut ?kdf clwsf/ k|flKtsf] ;+oGq_ 
kg]{ ub{5g\ . 
 
cGt/f{li6«o >d ;+u7gM– 
;g\ !(!( df cGt/f{li6«o >d ;+u7gsf] :yfkgf eP kZrft 6«]8 o"lgog clwsf/n] ljlwjt dfGotf kfPsf] lyof] . ;+o'Qm 
/fi6«;+3Lo dfgj clwsf/ 3f]if0ff kq !($* df o; ;DaGwL k|fjwfg /flvg' ultnf] o;sf] pbfx/0f xf] . o;} kl/k]|Iodf 
cGt/f{li6«o >d ;+u7gsf >d cg'aGwx?n] b]xfosf] a'bfFx?nfO{ 6«]8 o"lgogsf] Go"gtd\ clwsf/sf] bfo/fdf ;d]6]sf] 5 . 

sGe]G;g g+ *& / (*M  Rights to Freedom of Association of Collective Bargaining -;+u7g vf]Ng] / ;fd'lxs 
    ;f}bfafhLsf] clwsf/_ 
sGe]G;g g+ @( / !)%M  Abolition of Forced Labor -aw'jf >lds /fVg] Aoa:yfsf] ;dflKt_ 
sGe]G;g g+ !)) / !!!M  Prevention of discrimination in the employment and equal pay to equal value  
    ->lds aLr e]befj gug]{ / ;dfg sfdsf] nflu ;dfg tna_ 
sGe]G;g g+ !#* / !*@M  Abolition of CHild Labor -jfn >lds /fVg] Aoa:yfsf] ;dflKt_ 

 
s:tf x'G5g\ 6«]8 o"lgogx?M– 

 cf}Bf]lus If]qsf 6«]8 o"lgog, 

 gLlh If]q k|lti7fgsf 6«]8 o"lgog, 

 ;/sf/L lgoGq0fdf /x]sf t/ leGg P]gåf/f ;+rflnt k|lti7fgsf 6«]8 o"lgog, 
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  ;/sf/L sfof{nosf 6«]8 o"lgog, 
6«]8 o"lgogsf] pB]Zox?M– 

 Go"gtd Hofnf, dhb"/L, sfd ug]{ 306f, ;dosf] lgwf{/0f ug]{, 
 sfdbf/x?sf] ;]jf zt{ / ;'ljwfsf] k|aw{g ug]{, 
 pko'Qm >d ljwfog th{'df ug{ ;xof]u k'¥ofpg], 
 >lds ;Da4 ;fdflhs ;'/If0fsf ljifox? jLdf, lgj[lQe/0f, pkbfg, k]G;g, cf}ifwL pkrf/, ljbf h:tf ;'ljwf 

pknAw u/fpg k/fdz{ tyf bjfj lbg], 
 >lds cyf{t sfdbf/x?sf] Joj;foLs, k|fljlws / k|lt:kwf{Tds Ifdtfsf] clej[l4 ug]{ 
 sfdbf/x?sf] lj?4df /f]huf/bftfaf6 x'g ;Sg] cg'rLt sfd sf/jfxL / zf]if0f la?4 ;hu /xg], 
 ;fd'lxs ;f}bfjfhLsf] dfWod4f/f sfdbf/x?sf] ;]jfnfO{ pGgt agfpg k|of;/t /xg] 
 cf}Bf]lus >d ;DaGw ;'dw'/ /fVg Joj:yfkgnfO{ /rgfTds ;xof]u k'¥ofpg], 

;fj{hlgs / gLlh If]qsf 6«]8 o"lgogsf p4]Zox?M 
 Joj:yfkg;Fu ;xdtLsf] dfWod4f/f sd{rf/Lx?sf] ;]jf, zt{ / ;'ljwfx?nfO{ sd{rf/Lx?sf] cfjZostf cg'?k agfpb} hfg], 
 sd{rf/Lx?sf] lxtsf] ;+/If0f / k|aw{g ug]{, 
 Joj;foLs bIftf / dof{bf sfod ub}{ ;fj{hlgs ;]jfsf] k|efjsfl/tf clej[l4 ug]{, 
 sd{rf/Lx?sf] Joj;foLs / k|lt:kwf{Tds Ifdtfsf] clej[l4u/L ;+:yfsf] bLuf]kfgf ;'lglZrttf ug]{, 

g]kfndf 6«]8 o"lgogsf] ljsf;qmd / k|of]uM– 
 lj= ;+= !((# df sDkgL sfg"g ag]kl5 df]/ª s6g ldn, lj/f6gu/ h'6 ldn, hgsk'/ rfdn ldn, jL/u+h sk8f 

pBf]u h:tf ;+:yfx? v'n], 
 lj= ;+= @))# df cn g]kfn 6«]8 o"lgog sf+u|];sf] :yfkgf, 
 lj= ;+= @))$ df lj/f6gu/ h'6 ldndf x8tfn, 
 lj= ;+= @))% df ;+3 ;DaGwL P]gsf] dfWod4f/f k|lti7fgnfO{ Joal:yt ug]{ k|lqmofsf] z'?jft, 
 lj= ;+= @)!^ df sf/vfgf tyf sf/vfgfdf sfd ug]{ dhb'/ ;DaGwL P]g @)!^ hf/L, 
 lj= ;+= @)!* df /fli6«o lgb]{zg P]g @)!* hf/L, 
 @)#^ ;fn kl5 dhb'/, lzIfs o"lgog vf]Ng] qmdsf] z'?jft, 
 >d P]g @)$* / 6«]8 o"lgog P]g @)$( hf/L, 
 k]zfut ;+3 ;+u7g v'Ng] qmddf tLa|tf, 
 lghfdtL ;]jf P]g, @)^$ ;fndf ePsf] bf]>f] ;+zf]wgn] lghfdtL sd{rf/Lx?sf] nflu 6«]8 o"lgogsf] k|fawfg 

 
;fd"lxs ;f}bfjfhLM 
vf;u/L sd{rf/L, sfdbf/ / >ldsx?df k]zf;+u ;DalGwt ljleGg ljifx?df ;+:yfsf] sfo{ jftfj/0f, sfg"gL k|fjwfg, ;]jf 
;'ljwf, j[lQ ljsf; cflbsf sf/0fn] pTkGg x'g] ljljw k|s[ltsf u'gf;f], lajfb jf c;dembf/LnfO{ jftf{sf] dfWodaf6 
/rgfTds tj/af6 ;dfwfg u/L /f]huf/bftf ;+:yf / sd{rf/Lsf] ;du| pGgltsf] nflu ul/g] k|of;nfO{ ;fd"lxs ;f}bfjfhL 
elgG5 . 
 
cf}Bf]lus k|lti7fgx?df sfdbf//>ldsx?df pTkGg x'g] lajfb nfO{ sd{rf/L, sfdbf/, >ldsx? / Joj:yfkg b'j} kIfsf] nflu 
:jLsfo{ x'g] lsl;daf6 ;dfwfg ug]{ pB]Zon] ;fd"lxs ;f}bfjfhLsf] cjwf/0ff ljsl;t ePsf] xf] . cf}Bf]lus jf cGo ;/sf/L 
tyf gLlh k|lti7fg ;+u ;Da4 ;fd"lxs ;/f]sf/sf] ljifodf Aoa:yfkg kIf / dhb"/, sfdbf/, >lds, sd{rf/L / k]zfut 
;d"xsf k|ltlglwx?aLr x'g] cGt/lqmofTds låkIfLo jf ax'kIfLo jftf{nfksf] k4lt g} ;fd"lxs ;f}bfjfhL xf] . ;fd"lxs 
;f}bfjfhL cf}Bf]lus k|hftGqsf] dxTjk"0f{ kIf xf] . h"g s'/f k|hftflGqs zf;g Joj:yfsf] cfbz{ rl/qsf] ?kdf ;d]t x]l/G5 . 
;+u7gsf] ;kmntfsf] nflu Go"gtd zt{sf] ?kdf :jLsfl/Psf] c;n cf}Bf]lus ;DaGwsf] :yfkgfdf ;fd"lxs ;f}bfjfhLsf] 
cjwf/0ff pko'Qm ;+oGq dflgPsf] 5 .  
 
;fd"lxs ;f}bfjfhLsf] dxTjM 

 cf}Bf]lus k|hftGqsf] k|aw{g ug{, 

 sd{rf/L / sfdbf/x?sf] k|lti7fdf qmlds a9f]Q/L ug{, 

 cf}Bf]lus zflGtsf] :yfkgf ug{, 
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  pTkfbg / pTkfbsTjdf a[l4 ug{, 

 Joj:yfksLo kIfdf ;'wf/ ug{, 
 

;fd"lxs ;f}bfjfhL / 6«]8 o"lgogsf] clwsf/M 
lghfdtL ;]jfdf o"lgogsf] cjwf/0ff @)$^ ;fnsf] kl/jt{g kl5 ljlwjt ?kdf x'g yfn]sf] b]lvG5 . x'gt o;k"j{ klg 
sd{rf/L ;+3, ;+u7gsf k|of]u s'g} g s'g} ?kdf x'g] u/]sf] lyof] . t/ ;fd"lxs ;f}bfjfhL clwsf/sf] k|of]u eg] g]kfndf klg 
sf/vfgfsf dhb"/x?sf] cfgf] k]zfut xs lxtsf] ;'/Iff ug]{ p4]Zon] >lds ;+u7gx?df 6«]8 o"lgog vf]Ng] k|lqmof k|f/De 
ePsf] b]lvG5 . 
 

6«]8 o"lgog clwsf/ cjwf/0ffn] ;d]6]sf ljifotkm{ cfk"mx?nfO{ s]lG›t agfPsf] ePtfklg :ki6 sfg"gL Aoa:yfsf] cefjdf 
k]zfut ;d"xsf] 5'§} klxrfgaf6 sfo{/t ePsf] b]lvG5 . >d P]g @)$* / 6«]8 o"lgog P]g @)$( nfu" eP kZrft ;fj{hlgs 
;+:yfgx?df 6«]8 o"lgog :yfkgf ug]{ / 6«]8 o"lgogsf] clwsf/ k|of]u ug]{ sfo{n] ljlwjt dfGotf kfPsf] xf] . 
 

g]kfnsf] cGtl/d ;+ljwfg @)^# sf] wf/f #) pkwf/f @ df sd{rf/LnfO{ cf–cfgf lxt /Iffsf] lgldQ 6«]8 o"lgog vf]Ng], 
;+ul7t x'g] / ;fd'lxs ;f}bfafhL ug{;Sg] u/L df}lns xssf] Aoa:yf eP cg'?k jblnbf] /fhg}lts kl/j]zdf lghfdtL ;]jf P]g 
@)$( -bf]>f] ;+zf]wg @)^$_ sf] bkmf %# df lghfdtL sd{rf/Lx?sf] 6«]8 o"lgog ;DaGwL Aoa:yf / lghfdtL ;]jf lgodfjnL 
@)%) -;ftf} ;+zf]wg @)^$_ sf] lgod !!& s df lghfdtL sd{rf/Lx?sf] 6«]8 o"lgog ;DaGwL lj:t[t Aoa:yf tyf sd{rf/L 
;DaGw ;ldltsf] Aoa:yfn] 6«]8 o"lgog / ;fd"lxs ;f}bfjfhLsf] ljifon] ljlwjt dfGotf kfPsf] 5 . 
 

6«]8 o"lgog / ;fd'lxs ;f}bfjfhL ;DaGwL Aoa:yfaf6 kg{ ;Sg] k|efjM 
;sf/fTds k|efjM 

 k]zfut ;+u7gsf] j}wflgs dfGotfsf] sf/0fn] sd{rf/Lx?df ;'/Iffsf] cg'e"lt x'g], 
 sd{rf/Lx?df g]t[Tj z}nLsf] ljsf; x'g], 
 sd{rf/L ;DaGw ;ldltsf] Joj:yfaf6 Joj:yfkg / 6«]8 o"lgogsf] ;xsfo{af6 ;dembf/Lk"0f{ jftfj/0f ;[hgf e} sfo{ 

;Dkfbg k|lqmofdf ;xof]u k'Ug hfg], 
 sd{rf/L ;]jf zt{ ;DaGwL sfg"g lgdf{0fdf sd{rf/Lsf] wf/0ff k|ltlalDat x'g], 
 sd{rf/Lsf] xs lxtsf ljifodf ;femf cjwf/0ff tof/ x'g] / sd{rf/Lx?sf] u'gf;f] l;h{gzLn tj/af6 ;dfwfg x'g], 
 6«]8 o"lgogx? Aoa:yfkgsf] ;xof]uLsf] ?kdf cfO{ k|zf;lgs k|lqmof / kl/kf6L ;'wf/df ;xof]u k'Ug], 
 ;]jf k|jfxsf k|lqmofx?nfO{ ;]jfu|fxLd'vL agfpg o"lgogx?af6 /rgfTds ;xof]u k|fKt x'g] . ;]jf k|jfx ;DaGwL gof+ 

of]hgf sfof{Gjogdf Nofpg ;lhnf] x'g], 
 sd{rf/L o"lgogx? / Aoa:yfkgsf sfd sf/afxLx?df kf/blz{tf cfO{ c;n sfo{ jftfj/0f lgdf{0fdf ;xof]u k'Ug], 
 sd{rf/L o"lgogx?n] gLlt lgdf{tfx? / sd{rf/L aLr ;DaGw ;]t' -ln+lsª k'n_ sf] sfd ug]{ x'gfn] gLlt lgdf{0fdf 

k[i7kf]if0f / sfof{Gjog ;+oGq k|efjsf/L agfpgdf ;xof]u k'Ug] 
 l;h{gzLntfsf] ljsf; x'g], 

gsf/fTds k|efjM 

 6«]8 o"lgog clwsf/ k]zfut clwsf/sf] bfo/f eGbf aflx/ hfg;Sg] ;Defjgf, 
 6«]8 o"lgog ;+:yfx? Aoa:yfkgsf] ;xof]uL ;+:yfsf] ?kdf eGbf klg k|lt:kwL{ ;+:yfsf] ?kdf ?kfGt/0f x'g] k|j[lQ 

a9]df cg'zf;gxLgtfn] k|>o kfpg ;Sg] ;Defjgf, 
 x/]s cjwf/0ff / x/]s ;f+u7lgs k|lqmofnfO{ /fhg}lts cfj/0f lbg] jf /fhg}lts klxrfg vf]Hg] k|j[lQsf] k'g/fj[lQ 

ePdf 6«]8 o"lgog clwsf/ ljeflht x'g ;Sg] ;Defjgf, 
 Aoa:yfkgn] cgfjZos dfu / x8\tfn h:tf ;d:ofsf] ;fdgf ul//xg' kg]{, 
 cgfjZos k|lt:kwf{ / ljjfbsf] ;+:s[ltn] k|>o kfpg ;Sg] ;fy} ;]jf k|jfxdf gsf/fTds c;/ kg{ ;Sg], 

6]«8 o"lgogdf ;+ul7t x'g] / ;+u7g dfkm{t /rgfTds k|lqmofsf] cjnDagåf/f xs clwsf/ k|fKt ug]{ k|lqmof nf]stGqsf] ;'Gb/ 
kIf xf] . k|hftGq k|flKt kZrft lghfdtL sd{rf/Lx? / cGo ;fj{hlgs If]qsf] ;]jf zt{ ;DaGwL sfg"gdf /x]sf sd{rf/L 6«]8 
o"lgog, sd{rf/L ;DaGw ;ldlt, u'gf;f] Joa:yfkg ;+oGq, ;fd"lxs ;f}bfjfhL h:tf k|fjwfgx?n] ;fj{hlgs ;]jfnfO{ yk 
k|hftflGqs agfPsf] 5 . g]kfnsf] ;fj{hflgs ;+:yfgx?df Joj:yfkg / sfdbf/ sd{rf/Lx? ljr jftf{sf] dfWoodaf6 
;d:ofsf] ;dfwfgu/L ;fj{hflgs ;+:yfgx?sf] ;sf/fTds sfddf nfUg ;a} kIfdf h?/L b]lvG5 . 
 
n]vs lgudsf] cflwsfl/s 6«]8 o"lgogsf] cWoIf x'g'x'G5 .  
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 k]6«f]lnod kbf{ysf] z'4tf / pRr u'0f:t/ 
 k'? l/;fn 

clxn]sf] s'/f ubf{ xf] / elgG5 t/ s]xL jif{ cl3;Dd l8h]n / dl§t]nsf] d"Nodf km/s x'Fbf l8h]ndf dl§t]n ld;fOGYof] . 
dl§t]n ;:tf] lyof] lsg eg] dWod juL{o kl/jf/ / lgDg cfo ePsf] kl/jf/n] dl§t]ng} a9L k|of]u ub{Yof] , k|To]s 3/df jQL 
afNg dl§t]ng} rflxGYof] . cfdhgtfn] pkef]u ug]{ kbfy{ ePsfn] /fxtsf] ?kdf dl§t]n ;:tf] lyof] . t/ vfgf ksfpg 
Uof;sf] k|of]u / aQL afNg lah'nLsf] k|of]u s|dzM a9\b} uPkl5 dl§t]nsf] pkef]u 36\b} uof] . t/ g]kfn cfon lgudn] ljs|L 
ug]{ dfqf eg] 36]g . sf/0f lyof] ;:tf] dl§t]n lsg]/ dx+uf] l8h]ndf ld;fpg] / gfkmf a9L lng] . 
  
l8h]nsf] u'0f:t/Lotf hf]ufpg] pkfo ckgfOof]–l8h]n / dl§t]nsf] efp Pp6} agfpg] . To;f] ugf{;fy dl§t]nsf] dfu 
cs:dft 36\of] , clxn] dl§t]n e08f/0f ug]{ 7fFpnfO{ kl/jt{g u/L k]6«f]n jf l8h]n /fVg] agfOof] . ;do hlt ab\lnb} hfG5, 
pkef]u k|j[lQ klg kl/dfh{g x'Fb} hfG5 . s'g} a]nf gfËf] v'§f g} lx8\g] ;dfh lyof] , sfFrf] 5fnfsf] RFjfO RFjfO aHg] / 
uf]8fel/ kmf]sf p7fpg] knfGrf] h'Qf k|rngdf cfof] – clxn] cfl88f; / l/as h'Qfsf] hdfgf cfof] . eljiodf cem} 
u'0f:t/Lo h'Qfsf] rng cfpnf . To:t} s'g} a]nf vfF8L / sf]/fsf] sk8f d"Nojfg dflgGYof] , ca s;}n] klg k|of]u gug]{ 
ePsfn] tL hftsf sk8f kfOb}gg\ , pDbf sk8fn] pgLx?nfO{ lj:yflkt u/fOlbP . k]6«f]lnod kbfy{df klg klxn] ;Nkm/sf] 
dfqf a9L ePsf l8h]n k]6«f]n k|of]u ul/GYof] t/ ca hlt sddfqfdf ;Nkm/ x'G5 , ToxLg} u'0f:t/ o'Qm dflgG5 . o'/f] $ sf] 
k]6«f]nsf] k|of]u yfNbf cf=======xf slt u'0f:t/Lo cfof] elgGYof] – clxn] Tof] eGbf klg csf]{ u'0f:t/Lo cyf{t o'/f] ^ 
u'0f:t/sf k]6«f]n cGt/f{li6«o ahf/df 5 . o;n] klg k|b"if0f u/fp5 eg]/ ljB'tLo ;jf/L ;fwgx? lj:tf/} lj:tf/}  
a9\b} 5g\ . o;}nfO{ elgG5 – ;+;f/sf] ljsf; / ljsf;hGo kl/jt{g .  
 
ljsl;t d'n'sx? u'0f:t/af/] clt g} ;r]t 5g\ . ToxfF s'g} pBf]un] u'0f:t/xLg pTkfbg ahf/df Nofof] eg] Psflt/ ;/sf/L 
lgsfon] klxnf]kN6 r]tfjgL lbP/ 5f]8\5 , bf];|f]kN6 pTkfbgsf] Ohfht g} aGb ul/lbG5 . pkef]Qmf klg ;r]t 5g\ , 
u'0f:t/df sdL b]Vgf;fy To:tf ;fdfg jlxisf/ g} ul/lbG5g\, clg sFxf ljs|L ug]{ cfkm\gf pTkfbg .  
 
u'0f:t/s} k|;+udf Pp6f s'/fsf] ;+emgf cfof] – dl§t]nnfO{ l8h]nsf] abnf k]6«f]ndf ld;fpg yflnof] . clg s]xL gnfu]/ 
dl§t]ndf gLnf] /+u 3'ng ul/of] . To;f] x'Fbf k]6«f]ndf ld;fpg g ;lsg] eof] . log} kl/j]zdf cfPsf] 5 – g]kfndf klg o'/f] 
^ k]6«f]n k|rgndf Nofpg] o'u . jftfj/0f k|b"iff0f Go"gLs/0f ug{ g]kfnL ahf/df g]kfn cfon lguddfkm{t o'/f]–^ dfkb08sf] 
k]6«f]lnod kbfy{ las|L ;'? ul/Psf] 5 . sfa{g pT;h{gsf] dfqf 36fO{ jfo' k|b"if0f sd ug{ o'/f] –^ dfkb08sf] k]6«f]n 
pkef]Qmfsf] dfusf cfwf/df las|L ug{ lgudn] yfn]sf] 5 .  
 
clxn] OlG8og cfon skf]{l/;gaf6 NofP/ l;w} ;jf/L ;fwg k|of]ustf{nfO{ las|L ul/Psf] 5 . cfufdL clk|naf6 ;a} kDkaf6 
o'/f]–^ dfkb08sf] OGwg las|L ug]{ k|aGw 5 . æk|of]ustf{nfO{ afgL kfg{ clxn] dfusf cfwf/df las|L ul//x]sf xf] . g]kfn 
cfon lgudsf] egfO{ 5 æ clk|nb]lv ;a} pkef]QmnfO{ o'/f]–^ dfkb08sf] OGwg las|L ul/g] 5 .  
 

clxn];Dd o'/f]–$ dfkb08sf] OGwg las|L x'Fb} cfPsf]df ca b'O{ :6]k dfyLsf] o'/f]–^ OGwg g]kfnL pkef]Qmfn] cfkm\gf ;jf/L 
;fwgdf k|of]u kfPsf 5g\ . o'/f]–$ dfkb08sf] t'ngfdf o'/f]–^ n] jftfj/0f k|b'if0f 36fp5F . o'/f]–^ df ;Nkm/sf] dfqf !) 
lkkPd dfq x'g] ePsfn] k|b"if0f lgs} sd x'G5 . ;Nkm/n] sfa{g df]gf]cS;fO8 pTkfbg ug]{ ePsfn] ;Nkm/sf] dfqf sd x'Fbf 
:jtM k|b"if0f sd x'G5 . o'/f]–$ df %) lklkP ;Nkm/ x'G5 . o'/f]–$ eGbf o'/f]–^ dfkb08sf] t]n lgs} u'0f:t/Lo x'G5 . 
o;n] :jtM jftfj/0f k|b'if0f 36fpg] ck]Iff ul/Psf] 5 . o'/f]–^ n] dfOn]h klg w]/} x'g] ePsfn] ;jf/Lsf] Olkm;]G;L klg 
a9\5 . ;jf/L ;fwgsf] OlGhg l6sfp x'G5 / sd lau|G5 .  
 

clxn] goFf uf8LnfO{ o'/f]–^ OGwg k|of]u ug{ ;Sg] Joj:yf ldnfOPsf] 5 . klxnf] r/0fdf cfOcf];Lsf] dy'/f l8kf]af6 o'/f]–^ 
dfkb08sf] k]6«f]n NofP/ las|L u/lPsf] lyof] . clk|naf6 ;a} 7fFpdf o'/f]–^ sf] OGwg cfFp5 . g]kfnn] ef/taf6 k]6«f]lnod 
kbfy{ u/]/ NofO{ oxfFsf ;jf/L ;fwgdf k|of]u ug]{ ePsfn] ef/tdf OGwgsf] u'0f:t/ ;'wf/ xF'bf oxfF klg :jtM x'g] 5 . 
clk|naf6 ef/te/ ;a} ;jf/L ;fwgdf  o'/f]–^ k|of]udf cfFp5 . o'/f]–^ ljZj ahf/df rn]sf] OGwgsf] ;a}eGbf kl5Nnf] 
;+:s/0f xf] . pQm OGwg gFof / u'0f:t/o'Qm x'G5 . OGwg k|of]u ug]{ ;a} ;jf/L ;fwg lgdf{0f sDkgLn] o'/f]–^ OGwg k|of]u 
ug]{ u/L ;jf/L ;fwg pTkfbg ug{ yfn]sf 5g\ . tTsfnsf nflu lgudn] u'0f:t/Lo l8h]n pknAw u/fpg ;Sg] ePsf] 5 
sf/0f –ca l8h]n kfOkaf6 cfpF5 . 6}s+/df 9'jfgL ul/bf l8h]ndf hltdfqfdf u'0f:t/df sdL cfFpYof] kfOknfOgaf6  
NofObf Tolt cfFpb}g . 
 



 

                                                                                                                                                                                 

118 

 

k|eft 2076 

 u'0f:t/s} s'/f ubf{ Uof; s+kgLx?n] ahf/df pknAw u/fpb} cfPsf Uof; l;ln08/sf] ;+aGwdf eg] ;a}sf] u'0f:t/o'Qm x'G5 g} 
eGg] 5}g . s'lRRPsf / /+u p8]sf l;ln08/x?nfO{ u'0f:t/Lo eGg ;lsPnf / < To;}n] Uof; l;ln08/sf] u'0f:t/LotfnfO{ 
7Ls gfkf]df Nofpg' kb{5 . lgs6 eljiodf g]kfn cfon lgudn] klg Uof;sf] sf/f]af/ ug]{ ;Gbe{df ljrf/ ubf{ kSs} klg 
u'0f:t/Lo l;ln08/ cfpg]5g\ . To;f] t Uof;nfO{ kfOkåf/f 3/ 3/ k'¥ofpg ;s] ;aeGbf u'0f:t/Lo x'g] lyof], tTsfnsf 
nflu Tof]  ;+ej gePklg b'3{6gf g lglDtg] u'0f:t/sf l;ln08/ 3/ 3/df k'¥ofpg] Joj:yf cfjZos 5 .  
 

To;f] t u'0f:t/sf s'/f ubf{ cfh EfGbf ef]ln, ef]ln eGbf kl;{ x'g] gof pTkfbg u'0f:t/Lo x'b}F hfG5g\ , geP ahf/df 
k|lt:kwf{ ug{ ;lsb}g .  
 

lgudsf] gf/f æ k]6«f]lnod kbfy{df z'4tf Æ nfO{ ;ls|otfk"j{s nfu' ug{ ;Sg' g} ;kmntfsf] dfkb08 xf] .  
 
n]vs lgudsf k|]; ;Nnfxsf/ x'g'x'G5 . 
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 g]kfnsf ;fj{hlgs ;+:yfgx?sf] Aoa:yfkg tyf lgodg 
 Zofds[i0f dxh{g 

x'gt nf]s sNof0fsf/L /fHodf ;/sf/n] hgtfsf ;jf]{k/L cfaZostf k'/f ug{' kg]{ bfloTj /xG5 . cfwf/e"t j:t' tyf ;]jf 
;j{;'ne?kdf ;'ky d"Nodf pknAw u/fpFb} gful/s;fd" ;/sf/sf] pBdlzn pkl:yltjf]w u/fpg] j}wflgs ;+oGqx¿ ;fj{hlgs 
;+:yfg x'g\ . gful/sk|ltsf] cfwf/e"t st{Jo, lhDd]jf/L / bfloTj jxg u/]/ cufl8 a9]sf o:tf ;+:yfg ljsf; Joj:yfkgsf 
;fws klg x'g\ . d"n'ssf] of]hgfj4 cfly{s ljsf;, k"jf{wf/ ljsf; / cfwf/e"t j:t' tyf ;]jfx¿sf] pTkfbg, k|;f/0f / 
ljt/0fsf] Joj:yfkgdf dxTjk"0f{ 6]jf k'¥ofpg] p2]Zon] o:tf ;+:yfg :yfkgf ul/Psf x'g\ . :yfkgfsf] nfdf] sfnv08 k"/f 
ul/;s]sf] / cfly{s pbf/Ls/0fsf] nx/ rn]sf] gjcfw'lgs kl/j]zdf klg ;fj{hlgs ;+:yfgsf] ;fGble{stf cfhsf lbg;Dd 
sfod} 5 . 
 
nfdf] ;do;Dd /fHon] ;+/If0f lbFb} cfˆgf] If]qdf Psflwsf/ sfod /fVbf–/fVb} klg ;+:yfgx¿n] ljQLo ;Ifdtf tyf 
Joj;flos sfo{s'zntf ck]lIft ?kdf xfl;n ug{ ;s]gg\ . clwsf+z ;fj{hlgs ;+:yfg ;/sf/L cg'bfgdf g} e/ kg{'kg]{ cj:yf 
68\sf/f] ?kdf b]lvof] . ;+:yfglkR5]sf] ljQLo l:yltnfO{ x]g]{ xf] eg] klg l:ylt cToGt lg/fzfhgs b]lvG5 . xfn cf}Bf]lus 
If]qsf ;ft, Jofkfl/s If]qsf 5, ljQLo If]qsf gf}, ;]jf If]qsf ;ft, ;fdflhs If]qsf kfFr / hgpkof]uL If]qsf tLg u/L 
hDdf #& ;+:yfg cl:tTjdf /x]sf 5g\ . tLdWo] !* gfkmfdf, !% 3f6fdf 5g\ eg] $ j6f ;+:yfgsf] cBfjlws l:ylt k|fKt 
x'g ;s]sf] 5}g .  
 
b]ze/ ;~rfngdf /x]sf #^ j6f ;fj{hlgs ;+:yfgdWo] @^ j6fn] cfly{s jif{ @)&$÷&% df gfkmf sdfPsf 5g\ . cl3Nnf] 
jif{sf] t'ngfdf ;+:yfgx?sf] d'gfkmfdf ;fdfGo ;'wf/ ePsf] ;/sf/L cfFs8f 5 . 
 
cfj @)&#÷&$ df ;fj{hlgs ;+:yfgsf] v'b d'gfkmf $! ca{ $@ s/f]8 ?k}ofF lyof] . Tolta]nf klg gfkmf sdfpg] ;+:yfg log} 
@^ j6f lyP . cfj )&$ / )&% df d'gfkmf s]xL a9]/ $# ca{ $$ ?k}ofF k'u]sf] 5 . cfFs8f cg';f/ s]jn % j6f ;+:yfgn] 
s"n d'gfkmfsf] *!=&% k|ltzt lx:;f cf]u6]sf 5g\ .  
 
hDdf ^% ;+:yfgdWo] clxn] #( j6f dfq cl:tTjdf 5g\ eg] tLdWo] klg #^ j6f dfq ;+rfngdf /x]sf 5g\ . ;+rfngdf 
/x]sf !* j6f ;+:yfg k"0f{ ;/sf/L x'g\ . o:t}, !& j6f ;+:yfgdf ;/sf/sf] 7"nf] lx:;f z]o/ /x]sf] 5 . ;/sf/n] ;fdflhs 
If]qdf ;~rflnt ;+:yfgdf a9L nufgL u/]sf] 5 . aGb cj:yfdf /x]sf s]xL ;+:yfgn] klg ef8faf6 cfDbfgL ub}{ cfPsf] 
kfOG5 . 
 
cfj @)&$÷)&% df ;+:yfgx?sf] s"n gfkmf $$ ca{ ( s/f]8 ( nfv k'u]sf] 5 . 3f6fdf uPsf ;+:yfgx?sf] v'b gf]S;fgL 
^$ s/f]8 @) nfv /x]sf] tYof+s 5 . of] gf]S;fgL s6fpFbf cfj @)&$÷)&% df ;a} ;fj{hlgs ;+:yfgx?sf] v'b d'gfkmf $# 
ca{ $$ s/f]8 b]lvG5 . 
 
cfj @)&)÷&! df ;a} ;+:yfgx?sf] v'b d'gfkmf s]jn % ca{ &^ s/f]8 /x]sf]df % jif{df $# ca{ ?k}ofF k'u]sf] 5 . ;a}eGbf 
a9L d'gfkmf g]kfn 6]lnsdn] sdfPsf] 5 . ;f] sDkgLn] Ps jif{df !& ca{ $* s/f]8 ?k}ofF cfh{g u¥of] . bf];|f] :yfgdf 
/x]sf] g]kfn gful/s p•og k|flws/0fn] $ ca{ $# s/f]8 ?kdf sdfpg ;kmn eof] . To;kl5 /fli6«o jfl0fHo a}+sn] # ca{ 
^% s/f]8, g]kfn cfon lgudn] # ca{ %* s/f]8 / s[lif ljsf; a}+sn] # ca{ $# s/f]8 sdfPsf 5g\ . afFsL @! ;+:yfgn] 
!! ca{ $* s/f]8 dfq d'gfkmf cfh{g u/]sf] b]lvG5 . ;+:yfgx?df ;/sf/n] ljQLo Joj:yfdfkm{t x/]s jif{ 7"nf] /sd nufgL 
ub}{ cfO/x]sf] 5 . tYof+s cg';f/ cfj @)&$÷)&% ;Dd ;+:yfgx?df g]kfn ;/sf/sf] nufgL @ va{ #& s/f]8 ( nfv 
k'u]sf] 5 . pQm nufgL dWo] ;/sf/n] ( ca{ *( s/f]8 ?k}ofF nfef+z k|fKt u/]sf] tYof+s 5 . ;ldIff cjlwdf nfef+z klg 
j[l4 ePsf] cy{ dGqfnon] pNn]v u/]sf] kfOG5 . o; cf=j= df g]kfn ljB't k|flws/0f, g]kfn gful/s p•og k|flws/0f / 
hnljB't nufgL tyf ljsf; sDkgLsf] z]o/ :jfldTj a9]sf] 5 . ;+:yfgx?df ;/sf/n] u/]sf] C0f nufgL eg] ! va{ ^$ ca{ 
$@ s/f]8 ?k}ofF 5 . ;fj{hlgs ;+:yfgx?n] cfj @)&$÷)&% df ;/sf/nfO{ em08} ! va{ /fh:j lt/]sf 5g\ . 
tYof+scg';f/ pQm cf=j=df ;+:yfgaf6 ($ ca{ ^ s/f]8 ** nfv /fh:j k|fKt ePsf] 5 . o; cf=j=df ;a}eGbf a9L /fh:j 
ltg]{ ;+:yfg klg g]kfn cfon lgud g} /Xof] . bf];|f] :yfgdf eg] g]kfn b"/;+rf/ sDkgL /x]sf] tYof+s 5 . o; cf=j=df oL 
b'O{ ;+:yfgn] dfq qmdzM %$ ca{ #! s/f]8 / @$ ca{ @% s/f]8 /fh:j lt/]sf 5g\ . ;du|df ;fj{hlgs ;+:yfgn] ;/sf/nfO{ 
lt/]sf] s/sf] lx:;f eg] !@=*# k|ltzt /x]sf] 5 . g]kfndf ;+:yfgx?sf] cj:yf x]bf{ 7"nf k"jf{wf/df nufgL ul//x]sf s]xL 
l;ldt ;+:yfgsf] ljQLo cj:yfn] ;du| ;+:yfgsf] ljQLo :jf:Yo /fd|f] b]vfPsf] kfOG5 . ;/sf/sf] nufgLsf] d"Vo c+z klg 
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 oL ;+:yfgx?d} s]lGb||t 5 . g]kfn cfon lgud ;/sf/L ;+:yfg dWo] ;a} eGbf a9L s/ ltg]{ ;+:yfgsf] ?kdf /x]sf] kfOG5 . 
;fj{hlgs ;+:yfgsf ;]jfx¿sf] ahf/ dfu cTolws /xFbf–/xFb} klg k|efjsf/L ?kdf gful/snfO{ ;]jf / ;Gt'li6 k|bfg ug{ 
g;Sg' lgs} 7"nf] sdhf]/L dflgG5 . csf]t{km{ ;+:yfgx¿ 3f6fdf uO{ ;/sf/n] cfly{s ?kdf af]em af]Sg' kl//x]sf] 5 . To;}n] 
;g\ !(() b]lv gLlhs/0fn] cTolws dfGotf kfPsf] xf] . ;fj{hlgs Joj:yfkgsf] k4ltdf ;'wf/ ug]{ / gLlh If]qnfO{ 
cy{tGqsf] ljsf;df a9LeGbf a9L e"ldsf k|bfg ug]{ cleofgsf ?kdf ;g\ !(&( df ;+o'Qm clw/fHo -a]nfot_ ;/sf/n] 
cfˆgf] :jfldTjdf /x]sf] la|l6; k]6«f]lnod gfds ;fj{hlgs ;+:yfgnfO{ gLlhs/0f ug]{ k|lqmofsf] ;'?jft;Fu} gLlhs/0fsf] 
cEof; ;'? ePsf] b]lvG5 . g]kfndf klg cf7f}+ of]hgfb]lv gLlhs/0f yfngL ePsf] xf] . ;dsfnLg ljZjsf] cfly{s ;'wf/sf] 
k|d'v  ?kdf ljsf; ePsf] gLlhs/0f ;fj{hlgs ;+:yfg ;'wf/sf] klg pko'Qm cf}hf/ dflgPsf] 5 . gLlhs/0fsf] 
z}zasfndf o;sf] kIf / ljkIfdf Jofks jx; ePsf lyP . gLlhs/0fs} sf/0f sltko b]zsf] /fli6«o /fhgLltdf 
kl/jt{g;d]t eP . ;g\ !(() sf] bzsdf ljZjsf ;a}h;f] d"n'sdf of] ljifon] tLj| ?k lnof] . o;} ;Gbe{df 3f6fdf /x]sf 
;fj{hlgs ;+:yfgx¿n] ;/sf/dfly lge{/tf a9fpFb} nu]sf] / gfkmfdf /x]sf ;+:yfgx¿df cfjZostfeGbf a9L ;'ljwf lng] 
k|j[lQ al9/x]sf] oyfy{nfO{ eg] gsfg{ ;lsFb}g . To:t} k|s[ltsf] lg/fzfhgs cj:yf g]kfndf klg ljBdfg 5 . 
 
;fj{hlgs ;+:yfg gLlhs/0f ug]{ sfo{qmd cfly{s jif{ @)$(÷)%) b]lv yfngL ul/of] . xfn;Dd #) cf]6f ;+:yfg gLlhs/0f 
ul/Psf 5g\ . gLlhs/0f ul/Psf ;+:yfgx¿sf] gLlhs/0f kl5sf] cj:yf klg ;Gtf]ifk|b b]lvb}g . #) gLlhs[t ;+:yfdWo] 
xfn !! ;+:yfgdfq cl:tTjdf 5g\ . tLdWo] klg kfFrdfq gfkmdf 5g\ . jf:tjdf gLlh If]q g]kfndf cem} ;Ifd eO;s]sf] 
5}g / ;fgf] d"n'sdf ;/sf/n] xft lemsL xfNg] cj:yf klg 5}g . ;fj{hlgs ;+:yfg cfkm}df /fd|f] cjwf/0ff xf] . tyflk 
clwsf+z ;+:yfg :yfkgfsf] p2]Zo adf]lhd ;~rfng x'g g;Sbf c;Ifdtfsf] ku/L u'Yg ljjz ePsf 5g\ . To;}u/L 
gLlhs/0f cfkm}df cy{tGqsf] Joj;flos k|hftflGqs/0f xf]. oBlk g]kfn h:tf] ljsf;zLn d"n'sdf o;sf] clei6 k"/f x'g 
;s]sf] 5}g . gLlhs/0f ul/Psf ;fj{hlgs ;+:yfgx¿sf] plrt ;Ifdtfsf] cefjdf aGb x'g hfFbf gLlhs/0fsf] cf}lrTodfly g} 
k|ZglrGx pAhg] u/]sf] 5 . gf]S;fgdf uPsf ;+:yfgx¿ dfq} gLlhs/0f ug{'k5{ eGg] gLlhs/0fsf] unt a'emfO / JofVof xf] . 
lg/Gt/ 3f6fdf uPtf klg gLlh If]q cfslif{t x'g] ePsfn] g]kfn cf}ifwL lnld6]8, pbok'/ l;d]G6 / x]6f}8f l;d]G6nfO{ 
gLlhs/0f ubf{ pko'Qm x'G5 . tTsfn gLlhs/0f ug{ pko'Qm gePsf / 3f6fdf uPtf klg gful/s;dIf ;/sf/sf] cfwf/e"t 
lhDd]jf/L k"/f ul/lbg] g]kfn ljB't k|flws/0f, uf]/vfkq ;+:yfg, vfB ;+:yfg, g]kfn vfg]kfgL ;:yfg, g]kfn cfon 
lgudh:tf ;+:yfgdf gLltut, ;+/rgfut / k|s[ofut ;'wf/ ug{' plrt x'G5 . ;f+:s[lts  ;+:yfgnfO{ g]kfn k|1f k|lti7fgdf 
ufEg jf PsLs/0f ug{ plrt x'G5 . 
 
;/sf/n] ;fj{hlgs ;+:yfgx¿sf] lgodgsf nflu 5'§} P]g Nofpg] tof/L u/]sf] 5 . Ps zlQmzfnL k|flws/0f u7g ug]{ / 

To;}dfkm{t ljlzi6afx]s cGo ;+:yfgx¿sf] lgodg ug{ 5'§} P]g Nofpg] tof/L ul/Psf] xf] . P]g Nofpg ;/sf/n] æ;fj{hlgs 

;+:yfg ;~rfng / Joj:yfkg ;DaGwL P]gÆ sf] d:of}bf;d]t tof/ ul/;s]sf] 5 . 
 
clxn] s]xL ;+:yfgx¿ dGqfno ljz]ifsf lgodgsf/L lgsfocGtu{t 5g\ . To:tf]df ladf ;+:yfg, g]kfn :6s PS;r]Gh 

lnld6]8, g]kfn 6]lnsd k5{g\ . ltgnfO{ ladf ;ldlt, lwtf]kq af]8{ Pj+ b"/;~rf/ k|flws/0fn] lgodg ul//x]sf 5g\ . 
ltgnfO{ æljz]if ;fj{hlgs lgsfoÆ x¿ klg eGg] ul/G5 t/, b'Uw ljsf; ;+:yfg, vfB ;+:yfg, g]kfn cf}iflw lnld6]8, x]6f}F8f 
l;d]G6 pBf]u, pbok'/ l;d]G6 pBf]u, g]kfn jfo';]jf lgud, uf]/vfkq ;+:yfg, vfg]kfgL ;+:yfg, ljB't\ k|flws/0f, g]kfn cfon 
lgudh:tf ;fj{hlgs ;+:yfg eg] ;Lw} dGqfnocGt/u{t 5g\ . oLg} cGo ;fj{hlgs lgsfox¿sf] lgodg / ;~rfng ug{ 

;/sf/n] 5'6} zlQmzfnL k|flws/0f u7gsf] tof/L u/]sf] xf] . clxn] d:of}bfsf] ;'emfasf nflu ljleGg dGqfno k7fOPsf] 
cj:yf laWodfg /x]sf] 5 .  

gofF P]g sfof{Gjogdf cfO;s]kl5 ;fj{hlgs ;+:yfgx¿sf] g]t[Tj k|flws/0faf6} rog x'g]5 . To;qmddf lj1 6f]nLn] g]t[Tj rog 

ug]{ k|fjwfg ljw]osdf ;d]l6Psf] 5 . ;+:yfgdf s/f/df sd{rf/L lgo'lQm ubf{ klg ;DalGwt If]qsf] k/LIff kf; u/]kl5 dfq 

lgo'lQm kfpg] u/L k|fjwfg Nofpg] tof/L 5 . o; af6 ;/sf/sf] cgfjZos x:tIf]k lgoGq0f e} ;+:yfg :jtGq ?kdf cfˆgf] 
sfo{ ug]{ jftfj/0f l;h{gf x'g] b]lvG5 . 
 
;fj{hlgs ;+:yfgx¿ ljsf; Joj:yfkgsf pkh x'g\ eg] gLlhs/0f cfly{s pbf/Ls/0fsf] pkh xf] . g]kfnh:tf] ld>Lt 
cy{Joj:yf cjnDag u/]sf] d"n'sdf ;fj{hlgs / gLlh b'a} ;+:yfgsf] pkl:yltnfO{ c:jLsf/ ug{ ;lsFb}g . df}h'bf ;fj{hlgs 
;+:yfgx¿ k'/fg} 9/f{jf6 ;~rfng ePsf], ;fj{hlgs ;]jf k|jfxsf gjLg k|j[lQx¿ cfTd;ft ug{ g;s]sf], gful/s ;]jf 
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 k|bfoseGbf /f]huf/bftfsf] kl/rfosdf /dfpg] u/]sf] oyfy{nfO{ cfjZostf, k|fyldstf / Ifdtfn] EofP;Dd ;'wf/ ug{ 
cfjZos 5 . u|fdL0f cfjf; sDkgLn] s;sf nflu cfjf; lbnfof] < cf}ifwL lnld6]8n] hgtfsf nflu s:tf] cf}ifwL pTkfbg 
u/]sf] 5 < vfg]kfgL ;+:yfgn] slt ;do / s:tf] vfg]kfgL ljt/0f ub{5 < g]kfn 6]lnsdsf] df]jfOn ;]jfsf] u'0f:t/ s:tf]  
5 < s] g]kfn vfB ;+:yfgn] ljs6 lxdfnL lhNnfdf vfBfGgsf] cfk"/{l\t lgoldt ug{ ;s]sf] 5 t < clg g]kfn ljB't 
k|flws/0fsf] ljB't Joj:yfkg sfo{ sltsf] k|efjsf/L ePsf] 5 < pmhf{ ;s+6 slxn];Dd t < OToflb k|Zgx¿ ;fj{hlgs 
;+:yfg ;'wf/sf ;jfndf cem} cg'Ql/t 5g\ / tL cg'Ql/t k|Zgx¿n] cem} ;fj{hlgs ;+:yfgnfO{ ;]tf] xfQLsf] k|ltssf] ?kdf 
phfu/ u/]sf 5g\ . t;y{ g]kfndf cfly{s pbf/Ls/0fsf] ;Gbe{df klg k'g;{+/rgf, :jfoQtf, ;fdlos ;'wf/, ;fj{hlgs÷gLlh 
;fem]bf/L -kLkLkL_ / gLlhs/0f h:tf ljsNkdWo] ;+:yfg ;]jfsf] k|s[lt cg';f/ ;jf]{t{\td ljsNk rog u/L ;fj{hlgs 
;+:yfgx¿sf] ;dofg's"n Joj:yfkg ug{' cfjZos 5 . 

n]vs lgudsf] sNof0fsf/L sf]ifsf] ;b:o ;lrj x'g'x'G5 . 
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 % g+= k|fb]lzs sfof{no enjf/Lsf] ;+lIfKt lrgf/L  
     /d]z 1jfnL  

k[i7e"ldM 
g]kfn cfon lgudsf] %) cf}+ aflif{s pT;j;Dd cfO{ k'Ubf lgud / sd{rf/Lx?n]  ljleGg cf/f]x÷cj/f]xx? kf/ ub}{ cfPsf] 
Oltxf; xfdL;Fu 5 . g]kfnsf] Ps dfq k]6 Èf]lnod kbfy{sf] sf/f]af/ ug]{ ;+:yfsf] ?kdf lgud /x]sf] ljifo elg /xg gknf{ Û 
/fi6 Èsf] cfly{s ljsf;sf] nflu d]?b08sf] ?kdf /x]sf] pmhf{ If]qx? dWo] g]kfnsf] e"uf]n, ljsf;sf] cj:yf / pkef]usf] nflu 
;xh, ;/n ?kdf k|of]u ug{ ;lsg] k]6 Èf]lnod kbfy{ lgudn] %) cf+} jif{ b]lv sf/f]jf/ ub} /fi6 È lgdf0f{df ct'nlgo ;xof]u 
k'¥ofpb} cfPsf] kfOG5 . ;d:ofx? gePsf] x}g w]/} ;d:ofx? 5g\ . /fHon] k]6 Èf]lno sf/f]jf/ / o;sf] lb3{sflng :ki6 gLlt 
agfPsf] 5}g . lgudn] klg nfdf] ;do ;Dd ef}lts k"jf{wf/df nufgL ug{ cu|;/ gePs} xf] . o;sf jfjh't klg lgud cfh 
%) cf}+ jif{sf] :j0f{ holGt dgfpg nfUbf xfdL sd{rf/Lx? o;sf] k|ToIf ;fIfL ag]/ ;]jf ug{ kfpbf lgs} uf}/jflGgt dxz'; 
u/]sf 5f+} . o;} cj;/df lgudsf] % g+= k|fb]lzs sfof{nodf a;]/ sfd ul/ /xbf o; k|fb]lzs sfof{nosf] af/]df ;+lKIft 
hfgsf/L u/fpg  ;fGble{s nfu]sf] 5  .   
 
!= kl/ro M  
lgudsf] ;+u7g tflnsf cg'?k ;ft k|b]z cGt{ut ;ft j6f k|fb]lzs sfof{nox?sf] ;+/rgf lgdf0f{ ul/Psf] kfOG5 . h; 
cg';f/ e}/xjf l8kf] % g+= k|fb]lzs sfof{no cGt{ut xjfO{ OGwg l8kf] e}/xjf, k]6 Èf]n kDk e}/xjf,OGwg l8kf] g]kfnu+h,xjfO{ 
OGwg l8kf] g]kfnu+h / OGwg l8kf] bfánfO{ ;dfj]z ul/Psf] 5 . k|fb]lzs ;+/rgf cg'?k OGwg l8kf]  g]kfnu+h, xjfO{ OGwg 
l8kf] g]kfnu+h / OGwg l8kf] bfánfO{ o; k|fb]lzs sfof{nosf] ;+/rgf cGtu{t /flvPtf klg sfo{ If]qflwsf/,cfly{s kIfdf 
:jottf / k"0f{?kdf s]Gb|Lo sfof{no k|lt g} hjfkmb]lx agfO{Psf] 5 . cyf{t pNn]lvt sfof{nox?sf] k|zf;g,;+rfng,kl/rfng 
tyf cg'udg / lgoGq0fsf] kf6f]df :jottf k|bfg ul/Psf] kfOG5 . 
 

 

@= If]qkmn / e08f/0fsf] cj:yf M 
o; k|fb]lzs sfof{no @)#( ;fnaf6 ;'rf? ePsf] kfOG5 . tTsflng ;dodf o; If]qdf cfjfbL lyPg . lgudsf] :yfkgf 
kZrft a:tLx?sf] ljsf; tyf lj:tf/ x'b} uof] . xfn cfP/ lgudsf] If]qkmn ck'u ePsf] 5 . k|To]s aif{ a9\b} uPsf] 
hg;+Vof j[l4;Fu} oftfoftsf ;fwg / snsf/vfgfx?n] vkt ug]{ k]6«f]lnod kbfy{sf] sf/0f dfu a9\b} uPsf] 5 . h;sf] sf/0f 
;fgf] If]qkmndf km}lnPsf] lgudsf] e08f/0fdf ;d:of k/]sf] 5 . of] l8kf] $ ljufxf !$ sÝf !$ w'/ If]qkmndf] cjl:yt  
5 . o;} ul/ e}/xjf k]6«f]n kDk !! sÝf / e}/xjf Po/kf]6{df lgudsf] hUuf geO{ gful/s p88og k|flws/0fsf]  %#! ju{ 
ld6/df clkm; ;+rfngdf /xb} cfPsf] 5 . o;} ljifonfO{ dWogh/ ub}{ lgudn] /f]xL0fL vf]nf glhs} hDdf !$ ljufxf & sÝf 
!$ w'/ hUuf vl/b u/]sf] 5 . o; hUufdf lgudn] gofF l8kf] lgdf0f{ ubf{ dfq o; If]qsf] k]6«f]lnod kbfy{sf] dfu / 
cfk"lt{df ;Gt'ng Nofpg ;lsG5 . ;fy} xfn lgd{f0fflwg uf}td a'4 Po/kf]6{df >L gful/s p88og k|flws/0f;Fu ;ft ljufxf 
hUuf vl/b u/L ;'ljwf ;DkGg xjfO{ OGwg l8kf] lgdf0f{ ug]{ ;xdlt clGtd r/0fdf k'u]sf] 5 . 
@=! e08f/0f Ifdtfsf] cj:yf M 

 k|b]zut ;+/rgf cg'?k o; % g+= k|b]zdf OGwg l8kf]sf] ?kdf e}/xjf l8kf] / OGwg l8kf] g]kfnu+h /x]sf 5g . ;fy} o;} k|b]z 
cGt{ut b'O{j6f xjfO{ OGwg l8kf]x? e}/xjf / g]kfnu+h  /x]sf 5g . g]kfnu+h / slkna:t' ljrdf kg]{ bfË pkTosfsf] nflu bfËdf 
g]kfnu+hsf] zfvf sfof{no /xsf] 5 . 

qm=; :yfg k]6«f]n 
-s]=Pn=_ 

l8h]n 
-s]=Pn=_ 

dl§t]n 
-s]=Pn=_ 

P=6L=Pkm 
-s]=Pn=_ 

hDdf 
-s]=Pn=_ 

! e}/xjf l8kf] !$)  #,)%%  #($ %^ #,^$% 

@ g]kfnu++h l8kf] @!) @,@*) &^) @*) #,%#) 

 hDdf #%) %,##% !,!%$ ##^ &,!&% 

 

% g++ k|fb]lzs 

sfof{no enjf/L

xjfO OGwg l8kf] 

e}/xjf

k]6«f]n kDk 

e}/xjf

OGwg l8kf] 

g]kfnu~h

xjfO OGwg l8kf] 

g]kfnu~h

zfvf sfof{no 

bfË
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pNn]lvt tflnsfsf] cWoog ubf{ enaf/L l8kf]df k]6«f]n hDdf ! lbg / l8h]n hDdf # lbgsf] nflu dfq wfGg ;lsG5 . To;sf/0f klg 
o; l8kf]df dfu / cfk"lt{sf] ;Gt'ng sfod ug{ lgs} sl7g b]lvG5 . o;sf] Psdfq pkfo eg]s} e08f/0f Ifdtf j[l4 ug'{ g} xf] . 

#= :yfkgfsfn b]lv xfn ;Ddsf sfof{no k|d'vx? M 

qm ; gfd ;dofjlw s}lkmot 

! >L /fd cft/ /fo @)$) – @)$!  

@ >L sgs axfb'/ yfkf @)$! – @)$$  

# >L a]g'laqmd kGt @)$% – @)$&  

$ >L pd]z k|;fb bfxfn @)$& – @)$(  

% >L d's'Gb k|;fb 9'u]n @)%). )%. – @)%@ .)(.@!  

^ >L k'ik/fh /]UdL @)%@. )(.@! – @)%#.)%.)(  

& >L ch'{g k|;fb l;Fx @)%# – @)%%   

* >L lj/jg l;+Gxf @)%% – @)%&  

( >L sgs axfb'/ yfkf @)%& – @)%(  

!) >L ch'{g k|;fb l;Fx @)%( – @)^!  

!! >L d's'Gb l3ld/] @)^!  – @)^#.)*.)%  

!@ >L lbg]z s'df/ ofbj @)^#.)* .)% – @)^$.)(.!*  

!# >L lj/]Gb| uf]Ot @)^$.)(.!* – @)^&.)%.!#  

!$ >L ;'efif rGb| bfxfn @)^&.)%. !# – @)^*.)$.!@  

!% >L gfu]Gb| s'dL{ @)^*. )$.!@ – @)^*.)*.)@  

!^ >L ljho s'df/ kj{t @)^*.)*.)( – @)^(.)$.)%  

!& >L gfu]Gb| s'dL{ @)^(.)$.)( – @)&!.)!.@$  

!* >L lbg]z s'df/ ofbj @)&!.)$.@^ – @)&@.)*.!)  

!( >L czf]s ;fx @)&@.)*.!$ – @)&%.)$.!^  

@) >L ;'/h zfx @)&%.)$.!$ – xfn ;Dd  
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 $= sf/f]jf/sf] cj:yf M 

hg;+Vof j[l4 ;Fu} ;jf/L ;fwgsf] rfk klg lbgfg'lbg j[l4 x'b} uPsf] sf/0f k]6 Èf]lnod kbfy{sf] dfu klg a9\bf] qmddf 5 . 
lgudsf] k"/fgf] ;+/rgf / tTsflng cj:yfnfO{ dWogh/ ub} lgdf0f{ ul/Psf e08f/0f Ifdtfdf :t/f]pGgtL ug]{ g;lsPsf] / 
gofF lgdf0f{ klg ug{ g;lsPsf] sf/0f e08f/0f Ifdtf cToGt Go"g /x]sf] df}h'bf cj:yf 5 . o; % g+= k|b]z cGt/{ut /x]sf 
!^ j6f lhNnfx? dWo] t/fO{sf ?kGb]xL,slknj:t' / gjnk/f;L u/L tLg lhNnf,kxf8L lhNnfx? u'NdL,kfNkf,c3{vfFrL,:ofáhf 
/ afun'ásf] s]xL efu ul/ cf7 j6f lhNnfx?df o; k|fb]lzs sfof{nosf] sfo{If]q tf]lsPsf] 5 . ljut kfFr aif{sf] cfoft 
tyf lalqm ljt/0fnfO{ lgDgfg';f/ tflnsfut ?kdf pNn]v ug{ ;lsG5 . 

$=! vl/bsf] cj:yf M 

qm 
; 

ljj/0f cf=j= 
@)&!. &@ 

s] Pn 

cf= j= 
@)&@.)&# 

cf=j= @)&#.)&$ cf=j= 
@)&$.)&% 

cf=j= 
@)&%.)&^ 

@)&^.)&& k|yd 
rf}dfl;s ;Dd 

! k]6Èf]n @*#)$  @()##.%%& $@&$) $(##@ %^#@* @@)@* 

@ l8h]n !@&@$) !!#($#.@*% !&^)!%.!#! @@#(^@ @#(&@^ ^##@* 

# dl§t]n !^(^ !&$$ @&$* @@&^ #((^ !)^).@!) 

$ Pn lk hL d] 6 !%^%#.!%* %#@&$.(&( $*#)#.^#% %#*$&.%#) $*!)@.%&* !^**!.)!^ 

 

$=@ lalqm ljt/0fsf] cj:yf M 

qm 
; 

ljj/0f cf=j= 

@)&!. &@ 

s] Pn 

cf= j= 

@)&@.)&# 

cf=j= @)&#.)&$ cf=j= 

@)&$.)&% 

cf=j= 

@)&%.)&^ 

@)&^.)&& 
k|yd rf}dfl;s 
;Dd 

! k]6Èf]n @%$(!.%#* @)$$%.@)* %)%!^.^*( $(^)&.$@$ %(@^(.### @!$!$.)(! 

@ l8h]n !@#!^!.(#( !))!!!.^%% !&&**).)!# @@&@$@.&@$ @#&!#(.*@! ^@!$#.&(^ 

# dl§t]n !&^@.@!& !&!^.(@( @*@).)#$ #)$^.#!^ #^)&.(@^ !)!(.$*$ 

$ Pn lk hL 

 d] 6 

!%^%#.!)# %#@&$.(&( $*#)#.^#% %#*$&.%# $*!)@.%&* !^**!.)!^ 

% xjfO OGwg **).($( (!!.#(& !&&$.&)$ @()#.@** #@!#.#!!  
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%= eG;f/ laGb'df lt/]sf] /fhZj z'Nssf] ljj/0f M 

o; enjf/L l8kf]sf] nflu k]6 Èf]lnod kbfy{sf] ;/n / ;xh?kdf cfoftsf] nflu ?kGb]xLsf] ;'gf}nL eG;f/ ljGb' / slkna:t'sf] 
s[i0fgu/ eG;f/ laGb'af6 k]6 Èf]lnod kbfy{ cfoft ul/G5 . o;/L k]6 Èf]lnod kbfy{sf] cfoft ubf{ eG;f/ laGb'df nfUg] /fhZj 
z'Nsx?nfO{ lzif{sut ?kdf lgDgfg';f/  tflnlss/0f ug{ ;lsG5 . 

%=!  eG;f/ dxz'n vr{ M 

qm=; ljj/0f 
/sd 

-cf j @)&%.)&^_ 

/sd 

- @)&^.)&&_k|yd rf}dfl;s 
s}lkmot 

! l8h]n ? $&,($,%!,#!@ .)) ? * s/f]8 ^% nfv @* xhf/ dfq . cdn]vu+haf6 NofPsf] 
lx;fj afx]s . 

@ k]6Èf]n ? *%,^!,*%,^)).)) ? ## s/f]8 ^@ nfv @$ xhf/ dfq  

# dl§t]n ? &(,(@,))).)) ? !^ nfv *) xhf/ dfq .  

$ PnlkhL ? @),)(,)),%!$.)) ? % s/f]8 )( nfv *%& dfq .  

 hDdf  ? $& s/f]8 %# nfv #@ xhf/ *%& dfq .  

 

%=@ ;8s ;+ef/ vr{ M 

qm=; ljj/0f /sd 

-cf j @)&%.)&^_ 

/sd 

- @)&^.)&&_k|yd rf}dfl;s 

s}lkmot 

! l8h]n ? $&,($,%!,#!@.)) ? * s/f]8 ^% nfv @* xhf/ dfq . cdn]vu+haf6 
NofPsf] lx;fj afx]s 
. 

@ k]6Èf]n ? @@,%#,!@,))).)) ? * s/f]8 *$ nfv *) xhf/ dfq .  

 hDdf  sl/j ? !& s/f]8 %) nfv  
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 %=# k"jf{wf/ ljsf; s/ M 
qm=; ljj/0f /sd 

-cf j @)&%.)&^_ 

/sd 

- @)&^.)&&_k|yd rf}dfl;s 

s}lkmot 

! l8h]n ? ! cj{ !(s/f]8 *^ nfv * xhf/ 
@*) dfq . 

? @! s/f]8 ^# nfv @) xhf/ dfq . cdn]vu+haf6 NofPsf] 
lx;fj afx]s . 

@ k]6Èf]n ? @* s/f]8 !^ nfv $) xhf/ dfq . ? !! s/f]8 )^ nfv dfq .  

 hDdf  sl/j ? #@ s/f]8  

^= k]6Èf]lnod kbfy{sf] cfoft ug]{ cfO{=cf]=l;=sf ljleGg l8kf]x? M 
o; enaf/L l8kf]sf] nflu cfO{=cf]=l;=sf ljleGg l8kf]x?af6 l8h]n,k]6 Èf]n,dl§t]n,Pn lk=lh= cfoft ul/G5 . rfn" cfly{s 
jif{df lgudn] cGt{b]lzo k]6 Èf]nod kfOk nfOg dfk{m\t l8h]n cfoft u/] kZrft o; l8kf]n] klg cdn]vu+h l8kf]n] cfk"lt{ ug{ 
;s] hlt l8h]n o; sfof{non] Nofpg] u/]sf] 5 . 

 k]6«f]n,l8hn / dl§t]nsf] nflu cfO{ =cf]=l;=a]tfnk'/,d'un;/fo / uf]08faf6 . 

 xjfO{ OGwg cfO{=cf]=l;= /S;f}n l8kf]af6 . 

 Pn=lk=hL=sf] nflu cfO{=cf]=l;= dy'/f,a/f}gL,xlNbof,sgf{n / kf/flbkaf6 cfoft ul/G5 . 
&= k|fb]lzs sfof{no cGtu{tsf ljqm]tfx?sf] ljj/0f M 
lgud;Fu ;Demf}tf ul/ o; k|fb]lzs sfof{no cGt{ut sf/f]af/df /x]sf ljqm]tfx?sf] ljj/0f o; k|sf/ /x]sf] 5 . ;fy} lgudn] gofF kDk 
btf{sf] nflu cfj]bg dfu k/] kZrft o; k|fb]lzs sfof{no cGt{ut !&^ a6f lgj]bg btf{ ePsf 5g . 

qm 
; 

ljj/0f hDdf 

;+Vof 

lhNnfut ljj/0f 

?kGb]xL gjnk/f;L slkna:t' kfNkf :ofËhf u'NdL c3{vfFrL jfUn'Ë 

! ;fwf/0f ljqm]tf  
-kDk /fvL k]6 Èf]n 
,l8h]n lalqm ug]{ _ 

@*! !$% $@ ^$ * ( % ^ @ 

@ gd"gf k]6 Èf]n kDk ! !        

# dl§t]n ljqm]tf -kDk 
/ 8 Èd /fvL ljlqm 
ug]{ _ 

%( #% & !) @ # ) @ ) 

 hDdf #$! 
a6f 

!*! $( &$ !) !@ % * @ 

*= lgud;Fu ;Demf}tf u/L k]6 Èf]lnod kbfy{sf] 9'jfgL ug]{ 6}s tyf 6 Èsx?sf] ljj/0f M 
lgud;Fu cg'dlt lnP/ ljleGg ?6df ;+rfngdf /x]sf 6}s 6«sx? !@ s]=Pn= / @) s]=Pn= ul/ hDdf @#) j6f /x]sf 5g . 
o;} ul/ lghL 9'jfgL stf{x?sf %^ j6f 6}s 6«sx? ;+rfngdf /x]sf 5g . 
 
(= lgudsf] Ps dfq e}/xjf k]6«f]n kDksf] cj:yf M 
g]kfn cfon lgudn] :yfkgfsfn b]lv g} k]6«f]lnod kbfy{sf] s]jn cfoft ,e08f/0f / ljlqm ljt/0f ug]{ u/]sf]df o; k|fb]lzs 
sfof{no cGt{ut /x]sf] Ps dfq e}/xjf k]6«f]n kDknfO{ :t/f]pGgtL ul/ cTofw'lgs z}nLdf ;+rfng ul/Psf] 5 . h;n] ubf{ 
jhf/ x:tIf]k tyf lgoGq0f ug{ Ps dgf]j}1flgs k|efj kf/]sf] 5 . cfd hgdfg;df klg lgudsf] o; kDk k|ltsf] wf/0f 
cToGt ;sf/fTds /x]sf] kfOG5 . o; k|b]z cGt{ut g]kfnu+hsf] d'Vo jhf/df /x]sf] hldgsf] plrt pkof]u u/]/ k]6«f]n kDk 
agfpg] of]hgf cuf8L ;f/]sf] 5 . h;n] ubf{ lgudn] k|ToIf ?kdf cfd pkef]Qmf ;dIf  ;]jf k|jfx ug{] cj;/ kfpg'sf] ;fy} 
cfDbfgLsf bfo/fdf ljljlws/0f x'g] b]lvG5 .  
 
lgudsf] o; k|b]zdf dfq geO{ b]ze/ ;a} d'Vo d'Vo zx/x?df kDk vf]Ng'' cfjZos b]lvG5 . o;n] ubf{ lgudsf] cfDbfgLsf] 
;|f]t a9\g],jhf/ x:tIf]k tyf lgoGq0f ug{ ;3fp k'Ug] / c;lhnf] ;dodf Pj+ Joj;foLsf cgfjZos dfusf sf/0f lgud tyf 
/fHonfO{ c;lhnf] gkg]{ jftfj/0f lgdf{0f x'G5 . o;} cfly{s aif{sf] ;'?jft >fj0f !& ut] b]lv ;+rfngdf /x]sf] lgudsf] 
kDksf] ljlqm ljt/0fnfO{ lgDgfg';f/ u|fkmdf k|:t't ug{ ;lsG5 . ljj/0f s]n=Pn=df /x]sf] 5 . 
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!)= ;d:of, r'gf}lt / ;dfwfgsf pkfox? M 
lgudsf] o; k|fb]lzs sfof{nodf ljBdfg /x] b]lvPsf ;d:of Pj+ r'gf}tL / ;dfwfgsf pkfox?nfO{ lgDgfg';f/ a'bfFut ?kdf 
pNn]v ug{ ;lsG5 . 

 o; k|fb]lzs sfof{nodf k]6 Èf]n Ps lbg / l8h]n tLg lbgsf] dfq e08f/0f /x]sf] 5 . of] lgs} gfh's cj:yf xf] . 
s'g} klg k|fljlws tyf cGo sf/0fn]  Ps lbg klg cfk"lt{df afwf k'Ug] ljlQs} o; If]qdf dfu / cfk"lt{sf] ;Gt'ng 
sfod ug{ lgs} sl7g kg]{ ub{5 . To;sf/0f ;Gt'ng sfodsf] nflu cfO{=cf]=l;= nufot k]6 Èf]lnod cfoft;Fu 
;DjlGwt ;/f]sf/jfnfx? ;Fu ;dGjog r':t b'?:t /fVg ;Sg' g} 7"nf] r'gf}tL xf] . cem cdn]vu+haf6 cfoft ubf{ t 
emg r'gf}lt ylkPsf] 5 . cdn]vu+hn] lgoldt ?kdf ;dfg tl/sfn] lglZrt sf]6f cg';f/ l8h]n lbg' k5{,cGoyf 
;Gt'ng sfod ug{ lgs} c;lhnf] x'G5 . g]kfn leq ;+rfng ubf{ k/ld6sf] ;d:of x'b}g t/ ef/tdf uf8L rnfpbf 
;do ;dodf k/ld6 gljs/0f ug'{ k5{ . To;sf/0f g]kfn leq / aflx/ ;+rfng ug]{ 6}s 6 Èsx?nfO{ tf]s]/ g} rnfpg' 
k5{ . 

 dfly g} pNn]v ePg';f/sf] ;d:of ;dfwfgsf] nflu e08f/0f Ifdtf j[l4 ug{ /f]x0fL vf]nf glhssf] gofF hldgdf 
cTofw'lgs ;'ljwf ;DkGg ePsf] l8kf] lgdf0f{ ug'{ k5{ . tTsfn ;d:ofnfO{ Go"lgs/0f ug{sf] nflu o;} l8kf] 
kl/;/df /x]sf] dl§t]nsf] 6}snfO{ ?kfGt/0f ul/ k]6 Èf]nsf] e08f/0f agfpg' k5{ . ;fy ;fy} c08/ u|fp08 6}s 
lgdf0f{ ul/ e08f/ Ifdtfdf j[l4 ug'{ lgtfGt cfjZos b]lvG5 . 

 k]6 Èf]lnod kbfy{sf] a9\bf] dfu ;Fu} 6}s 6 Èssf] cfjfudg klg lg/Gt/ ?kdf j[l4 ePsf] sf/0f kflsá of8sf] ;d:of 
lgs} /x]sf] 5 . o; l8kf] kl/;/df hldgsf] cefj,lasNksf] ?kdf kfls¨ ofssf] nflu glhs} hUufsf] cefjsf] 
sf/0f 6\ofªs/x? af6f]d} kflsá ug'{ kg]{ afWotf Psflt/ 5 . h;sf] sf/0f cToGt Jo:y /x]sf] a'6jn e}/xjf 
;8s v08df g} /flvPsf 6}s 6 Èssf] sf/0f af6f] hfd x'g], ;8s b'/3{6gfsf] hf]lvd /xg],:yflgox?n] klg k6s 
k6s o; ljifodf s'/f p7fpb} cfPsf 5g . h;n] ubf{ lgudsf] b}lgs sfo{ ;+rfngdf ;d]t afwf k'u]sf] 5 . o; 
;d:of ;dfwfgsf] nflu cNksflng ljsNksf] ?kdf l8kf] kl/;/df /x]sf] hUufdf tTsfn kflsá of8{ / 
sDkfp08jfn lgdf0f{ ug'{ cfjZos  b]lvG5 . ;fy} dWosflng ljsNksf] ?kdf glhs} /x]sf] hldgx?sf] lgl/If0f 
tyf cWoog ul/ hUuf lnhdf lnP/ kflsásf] ?kdf k|of]u ug'{ kb{5 . clGtd ljsNk /f]x0fL vf]nf glhs} /x]sf] 
lgudsf] hUufdf l8kf] lgdf0f{ ug'{ g} xf] . 

 ef}lts k"jf{wf/x? r':t b'?:t /fVg g;Sg' klg o; l8kf]sf] csf]{ ;d:of xf] . nf]8 cgnf]8 KjfOG6sf] ;+Vof sd 
ePsf] sf/0f /ftL cj]/ ;Dd sfd ug'{ kg]{ afWotf /x]sf] 5 . o;} cfly{s jif{ b]lv l6 kmn Pn ;]8sf] lgdf0f{ sfo{ 
z'ef/De ul/Psfn] s]xL xb ;Dd eP klg sfo{ ;dodf ;xh x'g] b]lvG5 . 

 Nofj /x]sf] t/ ;'ljwf ;DkGg Nofjsf] cefj o; k|fb]lzs sfof{nodf dfq geO{ ;a} l8kf]x?sf] ;d:of xf] . o;sf] 
nflu lgudn] gLlt tyf sfo{s|d dfkm\t{ g} ;a} lt/ ;'ljwf ;DkGg Nofjsf] s]lGb|o of]hgf agfpg] / Nofjsf] nflu 5'6} 
ah]6sf] k|aGw ug'{ lgs} cfjZos b]lvG5 . 

 n]vf k|0ffnLnfO{ Jojl:yt ?kdf ;+rfng ug{sf] nflu vl/b ljlqm b'j}nfO{ ;dfj]z ul/ ;km6of]/ nfu' ug'{ k5{ . 

n]vs lgudsf] % g+= k|fb]lzs sfof{nosf n]vf k|d'v x'g'x'G5 . 
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 otf klg cln Wofg lbg] sL < 
 pd]z s'df/ kf]v/]n 

cfh xfdL %)cf}F jflif{s pT;j dgfpg tbf?stfsf ;fy cl3 al9/x]sf 5f}F . a8f] x;f]{Nnf;sf ;fy ljleGg ;ldlt Pj+ pk–
;ldltx? agfO{ lgudsf] :j0f{ hoGtLsf] nflu eJo / ;Eo ?kdf ;kmn agfpgsf] nflu k"0f{ ?kdf tof/Lsf] cj:yfdf 5f}F . 
lgudnfO{ ljut ;Dembf lj=;+= @)@& ;fn k'; @^ ut] sDkgL P]g @)@! cg';f/ :yfkgf ePsf] ;+:yfg xf] . 8«ddf /fv]/ t]n 
ljlqm u/]sf] Oltxf; b]lv cfhsf] jt{dfg kfOknfOg-l4b]zLo kfOknfOg_ h:tf] /fli6«o uf}/jk"0f{ sfdnfO{ ;kmn agfPsf] 
cj:yf x'g' b]z,lgud / sd{rf/Lsf] 7"nf] k|lti7fsf] ljifo xf] .  

g]kfn cfon lgudn] ljleGg cf/f]x Pj+ cj/f]x kf/ ub{} cfgf] %)cf}F hGdlbg dgfO/xFbf lgud;Fu ;DalGwt d]/f dgdf nfu]sf 
s]xL s'/fx? oxfF JoQm ug{ rfxG5' / of] oyf{y klg xf] . o;sf] ;dfwfg xfdLaf6 g} x'g'kb{5 eGg] cfzo xf] . 
k]6f]«lnod kbfy{ eg]sf] clt k|HjngzLn lj:kmf]6s kbfy{ xf] eGg] s'/f ;a}nfO{ hfgsf/L ePs} s'/f xf] / o;sf] k|of]udf ljz]if 
;fjwfgL ckgfpg' kb{5 eGg] s'/f klg ;a}nfO{ yfxf 5 . o;nfO{ dWogh/ ub}{ g]kfn cfon lgud lnld6]8 lj:tf/ x'g ] qmddf 
hxfF a:tL 5}g, / PsfGt 5 . ToxL lj:tf/ ePsf] lyof] . l8kf] lj:tf/ ;Fu} dfgljo rxnkxn / cfly{s pkfh{gsf] 
;DefjgfnfO{ ljrf/ u/]/ Joj;flos ?kdf a:tLx? lj:tf/ x'g] qmdn] sfnGtf/df hxFf l8kf] lj:tf/ x'Fb} uP ToxL 5]p–5fp 
a:tLx? klg ljsf; x'g k'Uof] / To;n] klg l8kf]nfO{ emg hf]lvdo'Qm agfPsf] 5 . o;af6 l8kf] nufot l8kf] 5]psf a:tLx? 
klg hf]lvddf 5g\ . olb s'g} eljtJo 36gf 36\of] eg] o;sf] Ifltsf] s'g} cg'dfg nufpg klg ;lsFb}g To;}n] o; hf]lvd 
;DaGwdf g]kfn cfon lgud lnld6]8 hfgsf/ x'g h?/L 5 . ctM g]kfn cfon lguddf To;sf] cj:yf s:tf] 5 <  eGg] 
s'/f oxfF ug{ rfxG5' . Joj:yfsf] s'/f ubf{ lgud lgs} dfly 5 . w]/} /fd|f Joj:yf u/]sf] 5 . ljlgodfjnLx?df safety 
sf] s'/f ul/Psf] 5 . k]6«f]lnod kbfy{ ljqm]tf ljlgodfjnL, @)&% df safety k"jf{wf/ cGt{/ut lgDg s'/fx? /fvL 
ljqm]tfx?nfO{ ;d]t k"jf{wf/df ;hu u/fO{ lgoGq0f u/]sf] 5 h'g o;k|sf/ /x]sf] 5 .  

!= cy{ lk6 
@= clUg ;'/Iff 
#= Emergency shut off 
$= clUg ;'/Iffsf] pks/0fsf] Layout gS;f 
%= 6}+Í÷6«s Bonding point 
^= h]g]/]6/ b]lvsf] b'/L 

 
Safety s'/fx? ljlgodfjnLdf x'Fbf / df}lvs ax; / rrf{ ubf{ g]kfn cfon lgud lgs} cufl8 5 . t/ s] To;sf] cj:yf klg 
Joj:yf hlQs} pTs[i6 5 t < lgudsf] l8kf]x? lgdf{0f x'g] qmddf h'g cfwf/sf Safety x? sf] klg ;+/rgf eO{ lgdf{0f eof] 
lgud xfn;Dd klg Tolt d} ;Lldt 5 . ljZjsf] cfw'lgs k|ljlwsf] ljsf;n] w]/} km8\sf] dfbf{ klg lgud lgdf{0fsfnLg 
;'/Iffsf] If]qx?nfO{ ;+/If0f / lg/Gt/tf lbg klg g;s]sf] xf] ls eGg] nfUb5 . l8kf]df Safety ;Da4 s'/fx? ul//xFbf l8kf] 
lgdf{0fsfnLg Safety ;+/rgfx?nfO{ lg/Gt/tf lbFb} Upgrade ug'{kg]{ ;fy} l8kf]df k]6«f]lnod kbfy{ ljqmL ljt/0f ubf{ l8kf]df 
sfo{/t sd{rf/Lx?n] ;f] ;DalGw s'/fdf hfgsf/ Pj+ ;fjwfgL ckgfpg'kg]{ b]lvG5 . h:t} lgdf{0fsfnLg Safety ;+/rgfx? 
Electric Wiring, Water Pipeline, Foam Pipeline, Valves, Ankles, Water Tank, Nozzles, Safety Lighting Bulbs, Topping, 

Loading, Unloading  sfo{If]qx?df k"0f{ hfgsf/L / ;r]t eO{ ;f] If]qdf tflnd k|fKt JolQm ;/x ;fjwflgk"j{s sfo{ ug'{kg]{ 
b]lvG5 . l8kf] t ef}lts ;+/rgf dfq ePsf] x'Fbf To;nfO{ ;+rfng ug]{ kIfx?g} ;jn Pj+ ;Ifd x'g'kb{5 . To;sf] nflu 
cfjZos tflndsf] Joj:yf ;DalGwt lgsfoaf6 lgoldt?kdf x'Fbf o;n] l8kf]x?sf] Safety ;DalGw s'/fx?df 7"nf] cy{ /fVb5 . 
;fy} l8kf] lgdf{0fsfnLg Safety ;DaGwL ;+/rgfx?nfO{ Jojl:yt ug]{ To;sf] k"0f{ Ifdtf pkof]u ug{] s'/fx? t 5Fb} 5, To;nfO{ 
lg/Gt/tf lbg lgtfGt cfjZos 5 . ;fy} To;df cfw'lgs pks/0f ykL cem} Upgrade klg ug'{kg]{ b]lvG5 . l8kf]x?df ePsf 
Electric wire x?nfO{ Jojl:yt ug]{, cfw'lgs k|ljlwo'Qm sd hf]lvdsf Electric ;fdfgx? h8fg u/L yk ;'/lIft  
x'g'kg]{ b]lvG5 .  
 To;sf] nflu 

– l8kf] / s]Gb| / ;dGjo ul/ Safety k"jf{wf/sf] cj:yfsf] af/]df ;"rgf lng] . 
– Safety ;DaGwL sld6L agfO{ ;f]af6 cfjZos 5nkmn ul/ ug{ ;lsg] ;'/Iffsf cGo pkfox?df h:t}MSafety Fire 

fighting tool, Generator, Pipeline, motor, nozzle x?nfO{ Update agfpg] Leakage x'g] :yfgx?df dd{t ug]{ jf k"0f{ 
km]g]{, s] ug{'kg]{ xf] ;f] ug]{ . 

– jf?0foGqsf] ;DaGwdf oyf;Dej ;a} l8kf]x?df Joj:yf ldnfpg] . 
– Fire fighting bottle x?nfO{ update ug]{ .  
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– s]Gb|Lo sfof{nodf Safety sld6L agfO{ ;f]af6 k|To]s l8kf]x?sf] Safety cj:yf a'emg] / To;nfO{ update ug{] u/fpg] 

/ To;sf] hfgsf/L ;DalGwt lgsfodf u/fpg] .    
– Safety sf] ;DaGwdf ah]6sf] Joj:yf ul/ sd{rf/Lx?nfO{ Safety ;DaGwL tflnd lbO{/xg' kg]{ .  
– Safety sf] ;DaGwdf k|To]s l8kf]x?df Ps hgf sd{rf/LnfO{ v6fpg' kg]{ .  

 
;/f]sf/jfnf ;a} kIf ;hu eO{ lb3{sfnLg ;dfwfgsf] af6f] vf]hLlt/ klg xfd|f] Wofg hfg'kb{5 . Safety sf] lx;fan] xfdL 
>L kz'kltgfysf] s[kfn] g} afFr]sf] 5f}F eGg] emF} nfUb5 . To;}n] g]kfn cfon lgud lnld6]8sf ;a} sd{rf/Lx? To;k|lt ;hu 
eO{ ;DalGwt lgsfoaf6 klg plrt ;dfwfgsf] af/]df klg clns Wofg lbg] ls < 
 
n]vs lgudsf] ;xfos k|jGws x'g'x'G5 . 
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 lguddf ;+rflnt 6}s 6«sx¿sf] cj:yf 
 ;l/tf 8f]6]n 

g]kfn cfon lgud lnld6]8sf] o; k6s %) cf} jflif{sf]T;j dgfO{ /x]sf] cj;/df o;/L g} ;of}F jflif{sf]T;j dgfpg kfpFg] 
sfdgf ;lxt lgudn] g]kfnL hgtf dfem d'n'se/ lxdfnL, kxf8 / t/fO{ ;Dk"0f{ If]q u/L ;ft} k|b]zx?df k]6«f]lnod kbfy{ tyf 
Pn=lk=Uof;sf] ;xh / ;/n cfk"lt{ Joj:yf ub}{ cfO{/x]sf] / eljiodf klg o;/L g} ;kmn xf]; eGb} %) jif{ k'u]sf]df g]kfn 
cfon lgud;Fu ;DalGwt ;Dk"0f{ kIfnfO{ awfO{ tyf z'esfdgf 5 . 

ef/lto 6}s 6«sx¿af6 ljutsf ;dodf k]6«f]lnod kbfy{sf] cfoft ubf{ lgudn] w]/} ;d:ofx? em]Ng' k/]sf] lyof] . ef/tLo 
hgzlQmsf] k|of]u x'g'sf ;fy} 9'jfgL ef8f jfktsf] vr{ ;d]t ljb]l;g] tyf gLhx?af6 ljleGg dfu /flv ;do ;dodf cfk"lt{ 
Joj:yfdf c;xh l:ylt ;[hgf ug]{ tyf g]kfndf k]6«f]lnod kbfy{sf] cefj ;d]t ;[hgf x'g] cj:yf ;d]t cfpg] u/]sf] lyof] . 
o;/L lgudn] ef/lto 6}+s 6«sx?af6 k]6«f]lnod kbfy{ 9'jfgLdf c;xh l:ytL ;fdgf ug'{ k/]sf] sf/0f g]kfnL hgtfsf gLhL 
nufgLdf lgdf{0f ePsf g]kfnL gDa/sf 6}s 6«sx¿af6 k]6«f]lnod kbfy{x¿ cfoft ug{ ;'? ug'{kg]{ l:ytL b]vf k/]sf], h;n] ubf{ 
g]kfnL sfdbf/x?n] sfd kfpg] tyf 9'jfgL ef8f jfkt aif]{gL s/f]8f}+ ?k}ofF ef/t knfog eO{ /x]sf] cfj:yfdf ;f] /sd ljb]z 
hfgaf6 /f]Sg ;lsg] b]v]/ g]kfnL nufgLsf] g]kfnL gDa/sf 6}+s 6«sx? s/f/ ;Demf}tf u/L ;+rfng ug{ yflnPsf] kfO{G5 .  

g]kfnL gDag/sf 6}+s 6«sx?nfO{ k]6«f]lnod kbfy{ 9'jfgL sfo{df ;+rfng ubf{ lgod sfg'gsf] cefj b]lvg uO{ k]6«f]lnod kbfy{sf] 
9'jfgL ljlgodfjnL ;d]t agfO{ nfu' ul/Psf] kfO{G5 . k]6«f]lnod kbfy{ cfoft ubf{ lgud ;+rfns ;ldltaf6 ljleGg ;dodf 
;+zf]lwt ljlgodfjnLx? -k]6«f]lnod kbfy{ 9'jfgL ljlgodfjnL, @)&# -t];|f] ;+zf]wg ;lxt_, ;So"l/l6 nlsË k|0ffnL sfo{ljlw 
@)&$, k]6«f]lnod kbfy{ u'0f:t/ ljlgodfjnL @)^$_ sf] dftxtdf /lx 6}s 6«sx?sf] lkml6Ë, nlsË, /Ë /f]ug tyf O{lksf]6 
r]s hfFr ul/G5 .  

d'n'se/ lgud;Fu s/f/ ;Demf}tf u/L O{l08og cfon skf]{/]zgsf] ljleGg l8kf]÷l/kmfO{g/L tyf 6ld{gnaf6 !@ ls=ln= Ifdtf, 
@) ls=ln= Ifdtf / @$ ls=ln= Ifdtf u/L xfn sl/a !,*^^ j6f 6}+s 6«sx¿af6 lgudsf l8kf] tyf sfof{no;Dd k]6«f]lnod 
kbfy{ tyf xjfO{ O{Gwg 9'jfgL ug]{ tyf lgudsf] l8kf]af6 k]6«f]lnod kbfy{ ljqm]tfx?;Dd k]6«f]lnod kbfy{ 9'jfgL sfo{df k|of]u 
e}/x]sf] 5 . xfnsf] cfoftnfO{ wfGg lgudn] cfjZostf x]/L 6}+s 6«s ;+rfng ug]{ u/]sf] 5 eg] xfn df]ltxfl/ cdn]vu~h 
k]6«f]lnod kfO{knfO{g cfP kZrft\ kfO{knfO{gsf] k|of]uaf6 l8h]nsf] kl/df0f k|fKt x'g] x'bfF sl/a (( j6f 6}+s 6«snfO{ 
;dfof]hg u/L cGo ?6df k|lt:yfkg u/L Joj:yfkg ;d]t u/LPsf] 5  .  

lgudsf & j6f k|fb]lzs sfof{nox¿df lgud;Fu s/f/ ;Demf}tfdf /xL ;+rfngdf /x]sf 6}s 6«sx¿sf] ;+Vof lgDg adf]lhd 
tflnsfdf b]vfO{Psf] 5 . 
Kf|fb]lzs sfof{no xfn ;+rfngdf /x]sf 6}+s 6«sx?sf] ;+Vof 
! g+= k|fb]lzs sfof{no lj/f6gu/  361 

@ g+= k|fb]lzs sfof{no cdn]vu~h 348 

# g+= k|fb]lzs sfof{no yfgsf]6 655 

Uf08sL k|fb]lzs sfof{no kf]v/f 78 

% g+= k|fb]lzs sfof{no enjf/L / ^ g+= k|fb]lzs sfof{no ;'v]{t 354 

;'b'/ klZrd k|fb]lzs sfof{no wgu9L 70 

hDdf 6}+s 6«sx?sf] ;+Vof 1866 

 
o;}u/L ef/tsf] O{l08og cfon skf]{/]zg b]lv lgudsf ljleGg l8kf] tyf sfof{nox?df k]6«f]]lnod kbfy{ tyf xjfO{ O{Gwg 
9'jfgL sfo{df ljleGg ?6x? agfO{Psf] 5 . pQm ?6x?df lgDg adf]lhdsf 6}+s 6«sx? ;+rfngdf /x]sf 5g\ . 
 
k]6«f]lnod kbfy{ ljqmL ug]{ sfof{nox? 6}+s 6«ssf] ;+Vof  xjfO{ O{Gwg ljqmL ug]{ sfof{nox? 6}+s 6«ssf] ;+Vof 
cdn]vu~h 219  e}/xjf 2 

e}/xjf 230  lj/f6gu/ 5 

lj/f6gu/ 326  wgu9L 3 

lj/u~h 41  g]kfnu~h 11 

rf/cfnL 30  kf]v/f 3 
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 k]6«f]lnod kbfy{ ljqmL ug]{ sfof{nox? 6}+s 6«ssf] ;+Vof  xjfO{ O{Gwg ljqmL ug]{ sfof{nox? 6}+s 6«ssf] ;+Vof 
wgu9L 67  l;gfd+un 185 

hgsk'/ 88  hDdf 209 

g]kfnu~h 111    

kf]v/f 75    

yfgsf]6 470    
hDdf 1657    

 
lghL If]qsf ljqm]tfx?n] lgudsf] l8kf]af6 cfkm\gf] ljlqm:yn;Dd k]6«f]lnod kbfy{ 9'jfgL ug{] sfo{sf] nflu sl/a @^* yfg 6}+s 
6«s lgud;Fu l:js[tL lnPsf dWo] sl/a @%% j6f 6}+s 6«s ;+Rffngdf cfO{ ;s]sf 5g\ . 
lgudn] ljut $ jif{df k]6«f]n, l8h]n, dl§t]n tyf xjfO{ O{Gwg cfoft ug]{ qmddf sl/a k]6«f]ndf !^ k|ltzt, l8h]ndf * 
k|ltzt, dl§t]ndf !@ k|ltzt / xjfO{ O{Gwgdf ! k|ltzt j[l4 ePsf] lgudsf] tyfª\saf6 b]lvG5 .  
cfly{s jif{ k]6«f]n  

-ls=ln=_ 
j[l4b/ Ü l8h]n  

-ls=ln=_ 
j[l4b/ Ü dl§t]n  

-ls=ln=_ 
j[l4b/ Ü xjfO{ O{Gwg -ls=ln=_ j[l4b/ Ü 

2072.73  

-2015=16_ 

240,386 – 785,685 – 14,194 – 83,819 – 

2073.74  

-2016=17_ 

407,270 69 1,319,873 68 20,094 42 164,836 97 

2074.75  

-2017=18_ 

488,675 20 1,588,869 20 22,337 11 197,220 20 

2075.76  

-2018=19_ 

566,833 16 1,715,217 8 25,012 12 200,108 1 

 
o;/L j[l4 x'b}F uPsf] dfunfO{ ;Daf]wg ug{ 9'jfgL ug]{ 6}+s 6«sx?sf] ;d]t r':t Joj:yfkg ug'{kg]{ b]lvG5 . 
O{l08og cfon skf]{/]zgaf6 cf=j= @)&%÷@)&^ df cfoft u/]sf] k]6«f]lnod kbfy{sf] j[l4 k|ltzt-k]6«f]n !^ k|ltzt, l8h]n * 
k|ltzt, dl§t]n !@ k|ltzt_ nfO{ cfwf/ dflg dfu k|If]k0f ubf{ tyf  xjfO{ O{Gwgsf] xsdf g]kfn e|d0f jif{ @)@) eJo tj/n] 
dgfpg ;/sf/ ;Dk"0f{ g]kfn g} pT;'s  /x]sf] x'gfn] of] jif{ xjfO{ O{Gwgsf] dfudf !) k|ltzt j[l4 x'g] cg'dfg ul/ k|lt lbg 
cfjZos kg]{ 6}+s 6«ssf] ;+Vof lgDgfg';f/ k|If]k0f ul/Psf] 5 .  
 
k]^Èf]n 

lgudsf sfof{nox? ;]K^]Da/ 2018 b]lv 

cui^ 2019 ;Ddsf] 

cfoft ls=ln=  

cfoftdf 16 k|ltztn] j[l$ 

ubf{sf] kl/df)f ls=ln= 

b}lgs cfoft 

ls=ln= 

b}lgs cfjZos ^}+s 

^Ès ;+Vof 

cdn]vu~h 84,120 97,579 325 16 

e}/xjf 57,432 66,621 222 11 

lj/f^gu/ 65,132 75,553 252 13 

lj/u~h 26,256 30,457 102 5 

rf/cfnL 41,956 48,669 162 8 

wgu(L 21,248 24,648 82 4 

hgsk'/ 23,368 27,107 90 5 

sf&df*f}+ 1,89,824 2,20,196 734 37 

g]kfnu~h 39,572 45,904 153 8 

kf]v/f 29,600 34,336 114 6 

hDdf 5,78,508 6,71,069 2,237 112 
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l*h]n     

lgudsf sfof{nox? ;]K^]Da/ 2018 b]lv 

cui^ 2019 ;Ddsf] 

cfoft ls=ln= 

cfoftdf 8 k|ltztn] j[l$ 

ubf{sf] kl/df)f ls=ln= 

b}lgs cfoft 

ls=ln= 

b}lgs cfjZos ^}+s 

^Ès ;+Vof 

cdn]vu~h 4,41,736 4,77,075 1,590 80 

e}/xjf 2,39,112 2,58,241 861 43 

lj/f^gu/ 2,11,052 2,27,936 760 38 

lj/u~h 90,384 97,615 325 16 

rf/cfnL 87,500 94,500 315 16 

wgu(L 85,652 92,504 308 15 

hgsk'/ 68,956 74,472 248 12 

sf&df*f}+ 2,62,664 2,83,677 946 47 

g]kfnu~h 1,66,440 1,79,755 599 30 

kf]v/f 70,552 76,196 254 13 

hDdf 17,24,048 18,61,972 6,207 310 

     

dlßt]n  

lgudsf sfof{nox? ;]K^]Da/ 2018 b]lv 

cui^ 2019 ;Ddsf] 

cfoft ls=ln= 

cfoftdf 12 k|ltztn] j[l$ 

ubf{sf] kl/df)f ls=ln= 

b}lgs cfoft 

ls=ln= 

b}lgs cfjZos ^}+s 

^Ès ;+Vof 

cdn]vu~h 5,988 6,707 22 1 

e}/xjf 4,024 4,507 15 1 

lj/f^gu/ 4,760 5,331 18 1 

lj/u~h 492 551 2 1 

rf/cfnL 0 0 0 0 

wgu(L 676 757 3 1 

hgsk'/ 2,004 2,244 7 1 

sf&df*f}+ 4,516 5,058 17 1 

g]kfnu~h 1,716 1,922 6 1 

kf]v/f 976 1,093 4 1 

hDdf 25,152 28,170 94 9 

     

xjfO{ O{Gwg     

lgudsf sfof{nox? ;]K^]Da/ 2018 b]lv 

cui^ 2019 ;Ddsf] 

cfoft ls=ln= 

cfoftdf 10 k|ltztn] j[l$ 

ubf{sf] kl/df)f ls=ln= 

b}lgs cfoft 

ls=ln= 

b}lgs cfjZos ^}+s 

^Ès ;+Vof 

lj/f^gu/ 7,956 8,752 29 1 

wgu(L 2,384 2,622 9 1 

sf&df*f}+ 1,79,318 1,97,249 657 27 

g]kfnu~h 8,132 8,945 30 1 

kf]v/f 2,604 2,864 10 1 

hDdf 2,00,394 2,20,433 735 32 

 

pk/f]Qm k|If]lkt k]6«f]n, l8h]n, dl§t]n / xjfO{ O{Gwg cfoft ug{ cfjZos kg]{ 6}+s 6ssf] ;+Vof lgDgfg';f/ x'g hfg] b]lvG5 .  
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lgudsf sfof{nox? k]6«f]n, l8h]n, dl§t]n xjfO{ O{Gwg hDdf cfjZos 6}+s 6«s ;+Vof 

cdn]vu~h 97 0  97 

e}/xjf 55  0 55 

lj/f^gu/ 51 1 53 

lj/u~h 22  0 22 

rf/cfnL 24  0 24 

wgu(L 21 1 22 

hgsk'/ 18  0 18 

sf&df*f}+ 85 27 112 

g]kfnu~h 39 1 40 

kf]v/f 19 1 20 

hDdf 431 32 463 

 
lgudn] k]6«f]lnod kbfy{sf] 9'jfgL ef8f ;dfof]hg ug]{ z'qdf /S;f}n b]lv l;gfd+un ?6nfO{ cfwf/ dflg k|To]s 6}+s 6«ssf] 
cf}ift jflif{s &@ l6«k nfUg] cg'dfg ul/ 9'jfgL ef8f lgwf{/0f ug]{ u/]sf]n]  dfl;s cf}ift k|lt 6}+s 6«s ^ l6«k x'g] b]lvG5 .  
lgudn] k]6«f]lnod kbfy{sf] 9'jfgL ug]{ 6}+s 6«sx?sf] ?6 tyf b'/L ;d]t olsg u/L sfof{Gjogdf NofO{ ;s]sf] 5 . h; cg';f/ 
9'jfgL ?6sf' b'O{ tlk{m b'/L -RTKM : Round Trip Per Kilometer) lgDgfg';f/ /x]sf] 5 .  

sfof{nox? cnfxjfb a]tfnk'/ aGy/f a/f}gL uf]08f d'un;/fO{ /S;f}n l;lnu'9L 
cdn]vu~h       564       74    

e}/xjf   320         664  514    

lj/f^gu/       606        314  

lj/u~h              10    

rf/cfnL               122  

wgu(L  1,056     464            

hgsk'/       500      300    

sf&df*f}+       1,018      532    

g]kfnu~h             562  1,308  

kf]v/f 875     286        

cdn]vu~h       982      522  156  

 
/ cGTodf, lgudn] 9'jfgL ef8f sfod ug{ ?6 tyf RTKM to ul/;s]tfklg t/fO{, kxf8L / lxdfnL If]qdf Pp6} RTKM 

cg';f/ b/ /]6 sfod ul/Psf]df gofF 5f]6f] ?6x? 5gf}6 u/L cBfjlws ubf{ lgudnfO{ cfly{s ?kdf art x'g hfg] b]lvG5 .   
gofF nufgLstf{x?sf] nufgL leq\ofpgsf] nflu tyf xfn eO{ /x]sf] 9'jfgLstf{x?sf] Psflwsf/nfO{ cGTo ug'{ lgudsf] nflu 
kmnbfos g} x'g] b]lvG5 .  
lgudn] xjfO{ O{Gwgsf] d"NonfO{ cGt/fli6«o ahf/sf] d"No cg'?k ;dfof]hg ub}{ nUbf xjfO{ O{Gwgsf] dfudf ;d]t j[l4 x'g hfg] 
b]lvG5 . 
 
n]vs lgudsf] ;xfos k|jGws x'g'x'G5 . 
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 Bio-Diesel 

 Shiva Hari Acharya 

Bio-diesel also called Green Diesel is a renewable fuel that can be produced from a wide range of vegetable 

oils or animal fats consisting of long chain alkyl (methyl, ethyl, or propyl) esters. It is typically made by 
chemically reacting lipids (e.g. Vegetable oils, Soybean oil, zetropha (sajiyon oils) with an alcohol producing 
fatty acid esters. 

Biodiesel is commonly produced by the transesterification of vegetable oil or animal fat feedstock, and other 
non-edible raw materials such as frying oil etc. Chemically, transesterified biodiesel comprises a mix of mono-
alkyl esters of long chain fatty acids. The most common form uses methanol (converted to sodium 
methoxide) to produce methyl esters commonly referred to as Fatty Acid Methyl Ester-FAME, though ethanol 
can be used to produce fatty acid ethyl esters -FAEE. Using alcohols of higher molecular weights improves the 
cold flow properties of the resulting esters at the cost of a less efficient transesterification reactions. The 
methanol used in most biodiesel production processes is made using fossil fuel inputs. However, there are 
sources of renewable methanol made using carbon dioxide or biomass as feedstock, making their production 
processes free of fossil fuels. A by-product of transesterification process is the production of glycerol. For 
every one tone of biodiesel that is manufactured, 100 kg of glycerol are produced which has valuable market 
price till now in South Asia. 

Global automobile and engine producers developed recommendations for biodiesel when blended with diesel 
fuel. The guidelines are based on the manufacturers' global experience and expertise. All of today's diesel 
vehicles can use up to 5% biodiesel (B5) without engine modification, which is blended into conventional 
diesel under the specifications governing diesel fuel ASTM specifications. Neat biodiesel has poorer low-
temperature performance than conventional diesel. Therefore, when biodiesel is used in cold condition, the 
biodiesel crystal formed may block the fuel pipe and the fuel filter. This low-temperature properties can be 
improved by blending with fossil diesel, blending with fossil additives, decreasing the saturated alkyl ester and 

employing branched esters. 

 

Fig: Schematic diagram of Transesterification and Biodiesel Purification. 
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 Bio-diesel feed stocks: 

 Jetropha 

 Soyabean 

 Rapeseed 

 Sunflower etc… 

Bio-diesel can be used in pure form (B100) or may be blended with petroleum diesel at any concentration in 
most injection pump diesel engines. 

 100% biodiesel is referred to as B100 

 20% biodiesel, 80% petroleum diesel is labeled as B20 

 6% biodiesel,  94% petroleum diesel is labeled as B6 

 5% biodiesel, 95% petroleum diesel is labeled as B5 

The B6 to B20 blends are covered by ASTM D7467 specification. Biodiesel can also be used in pure form B100 
but may require certain engine modifications to avoid maintenance and performance problems. 

 

Advantages of Biodiesel: 

– Renewable, non-toxic and biodegradable 

– No need of additional lubricants 

– Reduced emission 

– Higher flash point(safer) 

– No engine modification for B6 to B20 

Nepal's Biofuel policies: 

Government of Nepal has been implementing national Biofuel program since the fiscal year 2008/09 by 
focusing particularly on promotion of jatropha curcas for the production of biodiesel in a country where 
Alternative Energy Promotion Centre (AEPC) has been taking a leading role. 

In order to analyze, improve and control the quality of biodiesel being produced in the country AEPC plans to 
work with the Nepal Oil Corporation limited, the Nepal Bureau of Standards Management, the renewable 
energy testing station and other organizations in the setting up of a laboratory. 

Production possibility of biodiesel in Nepal: 

Nepal imports petroleum products to meet its ever increasing energy demand. There has been increasing 
trends of fuel import since 1993 to 2018 and sharp increase since 2007. India is the main and only one 
supplier of petroleum products to Nepal though some agreement has been done with China in 2015 after 
south border blockage. Due to its landlocked situation, importing petroleum products from a third country is 
almost impossible. As an effort to find alternative energy sources, the Nepal government has developed policy 
and programs to produce and promote feedstock for biodiesel since 2007. The most important plants for this 
purpose is the physic nut (Jatropha Curcas) locally called sajiwan. This plant doesn‟t need much water and 
thus can be produced in marginal land. Since it doesn‟t have food value, it doesn‟t affect food supply to 
society compare to other feedstock. There have been some pilot program running in Nepal to promote the 
production of the physic nut. The government of Nepal has established an alternative Energy Promotion 
Center (ASEC) to implement programs for alternative energies including the biodiesel from Jatropha. Two 
types of physic nuts are recognized in Nepal namely J. curcas and J. gossipifolia. It is estimated that annual 
production of Physic nut seeds will be 5000kg/hec/yr and average revenue will be almost double than the 
revenue from rice and wheat. Since it has high oil content (47.25%), it is a promising feedstock for biodiesel 
production and the pressed oilcake is an excellent organic fertilizer. Although commercial farming has yet to 
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 be undertaken in Nepal, there has been cultivation in a small scale in different parts of the country. The 
geography and climate is suitable for its cultivation as it is highly adaptive plant thriving in tropical to sub-
tropical environment. Manpower for this sector can be trained locally by using Nepalese experts. Farming, 
processing and infrastructure development will create many jobs for skilled and unskilled people making win- 
win situation for the environment, nation and local people. 

Role of Nepal Oil Corporation limited:  

Nepal Oil Corporation limited is a government owned organization established in B.S. 2027 with the aim to 
import, store and distribute petroleum products throughout the country & the only one established 
organization for this purpose till now. For the utilization of biodiesel NOCL shall play leading role on to make 
blending policy and laboratory support .As NOCL has dedicated chemist manpower on laboratory section; if 
we add some extra testing facilities on central laboratory, NOCL can fulfill the hope of government on quality 
sector. At first NOCL should make clear vision on blending concentration and it is suitable to be B5. When we 
use B5 it will meet the engine specification of vehicles on oil which are available in Nepal. There is very easy 
blending and handling process for biodiesel so NOCL can operate it without changing structural changes in 
storage tanks available now.  

NOCL can play leading role on: 

 To make blending policy. 

 Laboratory support. 

 To make specifications of the product in collaboration with NBSM. 

 To assure the quality of products. 

 To make marketing guidelines of blended products. 

 

Biodiesel is the most promising fuel in the near future as an alternative to fossil fuel diesel. Despite of its 
advantages, it still has some disadvantages such as source for massive feedstock, relatively poor low 
temperature properties, increase in NOx emissions etc. These issues should be sorted out before biodiesel is 
applied into diesel engine in a large scale. 

References:  

Timilsina,Govinda R, Tiwari Ujal.2015. The econic Viability of jatropha Biodiesel in Nepal. Policy  Research 
working paper No. 7295 World bank Washinton DC. 

Paudel and Baral (2010). Cropping potential Of Physic nut in Nepal. 

Alternative Energy Promotion Centre (AEPC) (http://aepc.gov.np). 

A study of United States Federal Test Procedure. 

n]vs lgudsf ;xfos k|jGws x'g'x'G5 . 
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 Vulnerability Assessment of Fuel depot. Amlekhgunj (FDA),  Provincial Office No.2 

      Er. Arun Khanal 

Oil depots are found all over the world, some large, other small, depending on the purpose and role of each 
one. They have a number of factors in common that can be shown easily. They store large amounts of 

flammable petroleum that can cause explosions or big fires, they can affect the environment and people‟s 
health in case of leakages and they are usually located near populated areas due to shorter transportation 
routes and urbanization. 

Nepal Oil Corporation Limited is the energy lifeline of the nation and its continuous performance is essential 
for sovereignty and prosperity of the country. As NOC essentially deals with the inherently inflammable 
materials throughout its value chain, safety is the paramount importance to this industry as only safe 
performance at all times can insure optimum benefits to our national assets and resources including 
sustainability. Fuel Depot Amlekhgunj (FDA), Provincial Office no 2; is the largest depot in Nepal with the total 
storage capacity of 23230 liters and serves today as the only import from pipeline, product storage and 
distribution depot for petroleum products in Nepal.  

Storage Capacity of Fuel depot. Amlekhgunj (FDA) 

 
MS- Motor Spirit  VT- Vertical Tank          UG- Underground Tank 

HSD- High Spirit Diesel  SKO- Superior Kerosene Oil         KL- Kilo Liters 

Figure: Storage Capacity of Fuel depot. Amlekhgunj 

 

Nepal Oil Corporation a hazardous industry, and therefore the construction, adaptation and testing of 
effective risk is an important task. This will provide a basis for corrective management action to reduce the 
probability of damage from accidents to humans and the environment.  

The Failure Mode and Effect Analysis (FMEA) method to assess the reliability based on the detection of 
defects typical to operations facilities was performed  for 120 days to determine the vulnerability and risk at 
FDA. The result shows the quantitative risk assessment for oil operation processes and facilities at FDA. Fire 
Risk associated parameters such as tank trucks, vent and vapor emission control, loading operation, loading 
nozzles, tank truck service tank, delivery connection hose, electrical wirings, electrical wires and fire fighting 
equipments in the surroundings was considered for this assessment.  

To analyze the fire and explosion risk of these parameters in case of any failure, this assessment was 
performed. The assessment also depicts the effects caused due to the failure of various parameters. Each 
parameter is ranked between 1 to 10 on the basis of priority level for severity(S), occurrence (O) and 
detection (D). Then Risk Probability Number (RPN) was calculated as per FMEA  parameters. The RPN 
between 200-1000 are considered with high level of risk. The risk is considered high, moderate and low on 
the basis of risk score. 

The most common initiating events are presented in the table below which was the basis for the analysis. 

Operation Errors Equipment/Instrument Failure 

1.Tank Overfilling  

2. Drain Valves left open accidently 

3. Oil leaks due to operator error 

1.Level Indicator error. 

2.Discharge Valves Ruptured. 

3 Rusted Vent Valves  
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 4. High inlet temperature 

5. Static loading 

Lightning Static Electricity 

1.Poor Grounding/ Earthing 

2.Rim Seal Leaks 

3.Flammable liquid leaks from seal rim. 

4.Direct Hit 

1.Rubber Sealing Cutting 

2.Poor Grounding 

3.Fluid Transfer 

4.Improper Sampling Procedure 

Maintenance Error  Tank Rupture / Piping Rupture 

1.Welding/Cutting 

2.Non explosion proof motors and tools used. 

3.Circuit Shortcut. 

4.Transformer Spark. 

5.Poor grounding and soldering equipments. 

6.Poor maintenance of equipments both 
normal and blast proof. 

1.Poor soldering. 

2.Shell distortion, corrosion. 

3.Valve leaking. 

4.Piping Failure. 

5. Accidental cut. 

6.Failure due to liquid expansion. 

Safety Support Systems Miscellaneous 

1.Electric power loss. 

2.Insufficient tank cooling. 

3.Firefighting water loss. 

4.Firefighting water in pipe jammed. 

 

1.Earthquake or Extreme weather. 

2.Vehicle impact on pipling 

3.Open flames/smoking flames 

4.Accidents cause by pipleline fuel transfer. 

The result obtained from risk analysis is shown below. 

 

 

n]vs lgudsf] ;xfos k|jGws x'g'x'G5 . 
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 Liquid and Gaseous Fuel: General Introduction 

 Govinda Prasad Adhikari 

Liquid Fuels 

Liquid fuels are important commercial and domestic fuels used these days. Most of these fuels are obtained 
from naturally occurring petroleum or crude oil. 

Primary Petroleum: 

Petroleum or crude oil is a dark greenish brown, viscous oil found deep inside the earth crust. Crude oil is a 
source of many liquid fuels that are currently in use. The approximate composition of crude petroleum 
products is:  

Carbon(C) = 80-85%,      Hydrogen(H)= 10-14%, 

Sulphur(S)= 0.1-3.5%    Nitrogen(N)=0.1-0.5%. 

Refining of Petroleum:- 

Crude oil obtained from the mine is not fit to be marketed. It contains a lot of soluble and insoluble impurities 
which must be removed. Previously the purification of crude oil was done by simple fractional distillation. 
Further treatment of the petroleum products are done by refining. Refining can be defined as the process by 
which petroleum is made free of impurities, division of petroleum into different fractions having different 
boiling points and their further treatment to impart specific properties. 

Refining of petroleum is done in different stages: 

A. Removal of solid impurities: The crude oil is a mixture of solid, liquid and gaseous substances. This is 
allowed to stand undisturbed for some time when the heavy solid particles settle down and gases 

evaporate. The supernatant liquid is then centrifuged where in the solids get removed. 

B. Removal of water (Cottrell‟s process): The crude oil obtained from the earth‟s crust is in the form of 
stable emulsion of oil and brine. This mixture when passed between two highly charged electrodes 
will destroy the emulsion films and the colloidal water droplets coalesce into bigger drops and get 
separated  
out from the oil. 

C. Removal of harmful impurities: In order to remove sulphur compounds in the crude oil, it is treated 
with copper oxide. The sulphur compounds get converted to insoluble copper sulphide which can be 
removed by filtration. Substances like NaCl and MgCl2  present will corrode the refining equipment 
and result in scale formation. These can be removed by techniques like electrical desalting and 
dehydration. 

D. Fractional distillation: Heating of crude oil around 4000C in an iron retort, produces hot vapor which is 
allowed to pass through fractionating column. It is a tall cylindrical tower containing a number of 
horizontal stainless trays at short distances and is provided with small chimney covered with loose 
cap. As the vapors go up they get cooled gradually and fractional condensation takes place. Higher 
boiling fraction condenses first later the lower boiling fractions. 

Gaseous Fuel: 

The gaseous fuels are most preferred because of their ease of storage, transport, handling and ignition. 

These are classified into two types a) Primary fuels Ex:- Natural gas and  b) Secondary fuels ex: - Coal 
gas, producer gas, water gas. 

Natural Gas:-The natural gas is obtained from the wells dug in the earth during mining of petroleum. It 
is mainly composed of methane and small quantities of ethane along with other hydrocarbons. If the 
lower hydrocarbons are present, the gas is called dry gas or lean gas but if the hydrocarbons having 
the higher molecules are present, the gas is known as rich or wet gas. The average composition of 
natural gas is as follows. 

Methane – 88.5%, Ethane – 5.5%, Propane – 3.7% 
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 Butane – 1.8%, 
Pentane, hydrogen and higher hydrocarbons – 0.5% 
The calorific value of natural gas varies from 8000-14000 K.cal/m3. 

 

 

The above figure shows refining of petroleum through fractional distillation. 

Applications: 
It is an excellent domestic fuel and industrial fuel. 
It is also used as raw material for the manufacture of carbon-black, methanol, formaldehyde etc. 
Methane on microbiological fermentation gives synthetic proteins which are used as animal feed. 
 
LPG (Liquefied Petroleum Gas) 

The gas is obtained from natural gas or as a byproduct in refineries during cracking of heavy petroleum 
products. Nowadays LPG has been a common fuel for domestic work and also in most of the industries. The 
main components of LPG are n-butane, isobutane, butylenes and propane (traces of propene and ethane). 
The hydrocarbons are in gaseous state at room temperature and 1 atmospheric pressure but can be liquefied 
under higher pressure. 

LPG is kept in metallic cylinder attached with burner through pipe. It has two stoppers, one at the cylinder 
and other at burner. LPG has special odour due to the presence of organic sulphides which are added 
specially for safety precautions. 

Characteristics of LPG 

1. It has high calorific value (27,800 kcal/m3). 
2. It gives less CO and least unburnt hydrocarbons. So it causes least pollution. 
3. It gives moderate heat which is very good for cooking. 
4. Its storage is simple. It is colourless. 
5. It has tendency to mix with air easily. 
6. Its burning gives no toxic gases though  
7. It is highly toxic. 
8. It neither gives smoke nor ash content. 
9. It is cheaper than gasoline and used as fuel in auto vehicles too. 
10. It is dangerous when leakage is there. 
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Applications 

A. In Food industry: LPG is widely used in the food industry like hotels, restaurants, bakeries, canteens 
etc. Low sulphur content and controllable temperature makes LPG the most preferred fuel in the food 

industry. 

B. In Glass & Ceramic: The use of a clean fuel like LPG enhances the product quality thereby reducing 
technical problems related to the manufacturing activity of glass and ceramic products. 

C. In Building Industry: LPG being a premium gaseous fuel makes it ideal for usage in the cement 
manufacturing process. 

D. In Automotive Industry: The main advantage of using automotive LPG is, it is free of lead, very low in 
sulphur, other metals, aromatics and other contaminants. 

E. In Farming industry: LPG in the farming industry can be used for the following: 

a. Drying of crops 

b. Cereal drying 

c. Curing of tobacco and rubber 

d. Soil conditioning 

e. Horticulture etc 

f. LPG is used in metal industry, aerosol industry, textile industry and it can also be used in 
steam rising. 

CNG (Compressed Natural Gas) 

Natural gas contains mainly CH4. When natural gas is compressed at high pressure (1000atm) or cooled to -
160oC, it is converted to CNG. It is stored in cylinder made up of steel. It is now replacing gasoline as it 
releases less pollutant during its combustion. In some of the metro cities  in developed nations,  CNG vehicles 
are used so as not to contribute to climate change. 

Characteristics of CNG:- 

a. Natural Gas being lead/sulphur free, its use substantially reduces harmful engine emissions. 

b. Natural gas being lighter than air, will rise above ground level and disperse in the atmosphere, in the 
case of a leakage. 

c. Natural Gas in the gaseous state, and is colourless. 

d. Predominantly Methane is available in the lean gas, hence CNG contains mostly methane. 

e. Applications:- 

f. It is used to generate electricity, heat buildings, fuel vehicles, power industrial furnaces and Air 
conditioners.  

g. Natural gas is also consumed in homes for space heating and for water heating. 

h. It is used in stoves, ovens, clothes dryers and other appliances. 

 
n]vs lgudsf] ;xfos k|jGws x'g'x'G5 . 
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 ;'b'/klZrd k|fb]lzs sfof{no ljutb]lv jt{dfg cj:yf 
           u0f]z /fh hf]zL 

           b]j /fh hf]zL 
g]kfnsf] ;+ljwfg @)&@ nfu' ePkZrft d"n's ;+3Lo nf]stflGqt u0ftGqfTds zf;g Joj:yfdf uO/xbf g]kfn cfon lgud 
ln= b]zsf] cu|0fL ;fj{hgLs ;+:yfg dWo] Ps dxTjk"0f{ ;+:yfgn] klg ;+3Lo Joj:yf cg'?k cfgf] ;+/rgf & cf]6} k|b]zdf 
lj:tf/ u¥of] . ;'b'/klZrd k|b]zdf lgudn] o;c3L /x]sf] If]qLo sfof{nonfO{ g} k|fb]lzs sfof{nodf ?kfGta/0f u¥of] . of] 
sfof{no ;'b'/klZrd k|fb]zdf s}nfNfL lhNnfsf] wgu9L pk–dxfgu/kflnsf] r6sk'/, # df la=;= @)#& df :yfkgf ePsf]  
xf] . o; sfof{non] o; k|b]zsf ( lhNnfx? h;df @ cf]6f t/fO{ tyf cGo kxf8L lhNnfx?df k]6«f]lnod kbfy{sf] ljqmL 
ljt/0f ub}{ cfO/x]sf] 5 . h; cGtu{t, zfvf sfof{no lbkfon / xjfO{ OGwg l8kf] wgu9L /x]sf 5g\ . o; sfof{nosf nflu 
;Dk"0f{ k]6«f]lnd kbfy{ ef/tsf] aGy/f l8kf] af6 uf}/LkmG6f eG;f/ sfof{no x'Fb} o; sfof{no;Dd cfOk'Ub5 . o; sfof{non] 
;j{k|yd lj=;= @)#& ;fndf k|yd sfof{no k|d'v >L dgf]x/ /fh pkfWofo kZrft sl/j rf/ bzssf] cjlwdf @! cf}F 
sfof{no k|d'vsf ?kdf xfn ! jif{ b]vL >L ;k{/fh zdf{ k|fb]lzs k|d'vsf ?kdf sfo{/t x'g'x'G5 . o; sfof{Nfo ;DjlGw 
;Dk"0f{ ljj/0f lgDgfg'';f/ a0f{g ul/G5 M 

ef}lts k"jf{wf/sf] cj:yf M 
lgudsf] ;'b'/klZrd k|fb]lzs sfof{no wgu9L sfof{no kl/;/ ! ljuxf * s§f If]qkmndf km}lnPsf] 5 . of] sfof{no :yfkgf 
sl/j rf/ bzs cuf8L :yfkgf x'Fbf Tolta]nfsf] dfu / cfjZostfnfO{ x]bf{ k|ofKt /x]klg jt{dfg cj:yfdf k]6«f]lnod kbfy{sf] 
dfu, cfk"lt{ / cfjZostfnfO{ x]bf{ clxn]sf] ef}lts ;+/rgf k"0f{ ?kdf cj}1flgs tyf ;'/Iffsf] b[li6sf]0fn] cToGt} hf]lvdk"0f{ 
cj:yfdf /x]sf] 5 . sfof{no ;~rfngsf nfuL :yfkgfsfns} b'O{ tn] df6f]sf] uf/f] åf/f lgdf{0f ul/Psf] ejg /x]sf] 5 
h;df ;Dk"0f{ k|zf;lgs sfo{x? ;~rfng ul/b} cfPsf] l:ytL 5 . sfof{no kl/;/df Pp6f ;'/Iff sIf, h]g]/]6/ xfp;, Nofj 
xfp; tyf uf]bfd w/, kDk xfp;;, SofnLj|]zg 6fj/ nufotsf ;+/rgfx? /x]sf 5g\  .  

o; sfof{no cGt{ut cGo b'O{ sfof{nox? kb{5g\  xjfO{ OGwg sfof{no, wgu9L / zfvf sfof{no lbkfon . xjfO{ O{Gwg 
sfof{no wgu9L sl/a ! ljuxf !! s§f If]qkmn /x]sf] 5  eg] zfvf sfof{no lbkfon sfof{no @ /f]kgL ^ cfgf # bfd df 
cjl:yt 5 . tLgcf]6} sfof{nosf] ;+/rfgf nfO{ x]bf{ cToGt} k'/fgf ;+/rgf tyf k]6«f]lnod kbfy{sf] k|s[lt cg'?ksf] sfd 
ug{;Sg] jftfj/0f g/x]sf] k|i6 x'G5 . o; If]qsf] jt{dfg :j?knfO{ kl/jt{g ug{], gofF ;+/rgf pko"Qm 7fpFdf :yfkgf ug]{ lgud 
tyf ljleGg ;/f]sf/jfnfsf] cfjh k6s÷k6s p7\g] tyf To; ;DjlGw ljleGg k|of;x? x'g] t/ cGtdf ;fd{Yo lg/y{s /xg] 
cj:yf 5 .  

9'jfgL tyf ljqm]tf ;+/rgf  
g]kfn cfon lgud ln= sf] sfo{k|s[lt cg'?k ljqm]tf tyf 9'jfgLstf{ ldn]/ dfq k"0f{ ?k lnG5 . k]6«f]lnod kbfy{ b]z leq 
cfoft ug]{ ljleGg dfWood eP klg xfn lgld{t df]ltxf/L–cdn]vu~h k]6«f]lnod kfOknfO{g afx]s cGo If]qdf 6}+s 6«s af6 
dfq 9'jfgL ug]{ cj:yf adf]lhd o; sfof{no cGt{ut k]6«f]lnod kbfy{ 9'jfgL ug{ Locking k|0ffnL h8fg ePsf hDdf ^* 
cf]6f 6}+s 6«sx? lgo"Qm u/]sf] 5 . h:fdf # cf]6f 6}+s 6«sx? ATF af]Sg k|of]u eO/x]sf 5g\  eg] afsL ^% cf]6f 6}+s 6«sx? 
k|fb]lzs sfof{no wgu9L / zfvf sfof{no lbkfonsf nflu ;Dk"0f{ cfjZosf OGwg 9'jfgL ug{ Kf|of]u eO/x]sf 5g\  . a9\bf] 
hg;+Vof, ltj|?kdf eO/x]sf] ljsf; lgdf{0f, cfd hgtfsf] ;'ljwfef]uL Jojxf/, cfw'lglss/0f, cf}Bf]lus/0f nufot cGo 
sf/0fn] k]6«f]lnod kbfy{sf] dfu lbgfg'lbg al9/x]sf] x'gfn] o; If]qdf ;~rflnt 6}+s6«sx?n] dfu / cfk"lt{ ljr ;Gt'ng ug{ 
pQm 6}+s6«s ;+Vof Go"g /x]sf] cj:yf xf] . 

lgudsf] csf]{ d"Vo sfo{ eg]sf] k]6«f]lndo kbfy{ ;xh ?kdf hgtfsf] 3/ b}nf];Dd k'¥ofpg' xf] .  h;sf nflu lgudn] gd"gf, 
;fwf/0f, KofS8 ul/ ljqm]tfsf] k|s[lt cg'?k k]6«f]lnod kbfy{ pknAw u/fpFb5 . hgtfsf] dfu cg'?k ;do ;oddf cfj]bgsf] 
cfXjfg ul/ k]6«f]lno kbfy{ ljqm]tf lgo"Qm ub{5 . o; k|fb]lzs sfof{no cGt{ut lgDg cg';f/sf] ljqm]tfx? dfkm{t ;]jf 
;~rfng eO{/x]sf] 5 M 
laqm]tf lsl;d k|fb]lzs sfof{no wgu9L Zfvf sfof{no lbkfon xjfO{ OGwg l8kf] wgu9L 
;fwf/0f laqm]tf &$ % ) 
KofS8 laqm]tf !% ) ) 
Dl§t]n laqm]tf & ) ) 
xjfO{ OGwg vl/bstf{ % ) % 
LPG laqm]tf ! ) ) 
hDdf !)& % % 
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 dflysf] ljj/0f nfO{ x]bf{ t/fO{ If]qdf kof{Kt dfqdf ljqm]tfx? /x]klg o; If]qdf /x]sf cGo kxfl8 lHfNnfx?df cToGt} Go"g 
;+Vofdf /x]sf ljqm]tf dfkm{t ;xh ?kdf hgtfnfO{ k]6«f]lnod kbfy{ pknAw u/fpg c;dy{ /x]sf] cj:yf 5 . 

ljut kfFr aif{sf] k]6«f]lnod kbfy{sf] vkt cj:yf 

o; ;'b'/klZrd k|fb]lzs sfof{non] ljut kfFr aif{ otf l8hn, k]6«f]n, dl§t]n / Uof;Fsf] ljj/0f lgDgfg';f/ k|:t't ul/G5 M 
 

 

dfly pNn]]lvt ljj/0fsf] cfwf/df ljZn]if0f ubf{ k|To]s jif{ k]6«f]lnod kbfy{sf] dfu a9L/xsf] cj:yf 5 . cf=j= @)&$÷)&% 
/ cf=j= @)&%÷)&^ sf] dfu tyf cfk"lt{ x]bf{ o; If]qdf l8hn ^=% Ü, k]6«f]n !&Ü, dl§t]n !#Ü / Pn=lk=lh UofF; @)Ü n] 
jflif{s j[l¢ eP/x]sf] 5 .  

 e08f/0f Ifdtf M  
lgudsf] o; ;'b'/klZrd k|fb]lzs sfof{no, wgu9L :yfkgf x'Fbf tTsflng cj:yfsf] cfjZostf nfO{ cfwf/ agfP/ lgdf{0f 
ul/P kZrft clxn] ;Dd klg pQ IfdtfnfO{ j[l¢ ug]{ ;DjGwdf s'g}klg k|fljlws sfo{x? gul/Psf] cj:yf 5 . clxn] o; 
sfof{nodf l8hn hDdf !%() ls=ln=, k]6«f]n &) ls=ln=, dl§t]n *#) ls=ln= -xfn ;~rfngdf g/x]sf]_, / P=l6=Pkm= $% 
ls=ln= /x]sf] 5 . To:t} lbkfon zfvfdf k]6«f]n !% ls=ln= / l8h]n $% ls=ln= /x]sf] 5 . o; If]qdf k]6«f]lnod kbfy{ 
cfk"lt{ tyf ljt/0f ug{ ef/tsf] aGy/f l8kf] af6 cfoft ul/ l;w} l8n/x? ;Dd 8fOe6{ ul/G5 . aGy/f l8kf] af6 nf]8 
ePsf] k]6«f]lno kbfy{ b'O{lbgdf o; l8kf]df cfOk'U5 . o; l8kf] af6 k]6«f]lnod kbfy{ nf]8 ug] ckof{Kt k"jf{wf/ tyf k'/fgf] 
k|ljlwsf dlzg/L ;fdfgx? ePsfn] l8kf] nf]8 sfo{ Go"g dfqfdf dfq x'g] u/]sf] 5 .  

dflysf] ljj/0fsf] cfwf/df o; If]qdf O{Gwg wfGg ;Sg] IfdtfnfO{ ljZn]if0f ubf{ l8hn hDdf %=# lbg, k]6«f]n )=& lbg, 
Pn=lk=lh UofF; &=% / xjfO{ OGwg ;DdnfO{ e08f/0f Ifdtf /x]sf] 5 .  h'g cj:yf clxn]sf] lgud tyf g]kfn ;/sf/sf] 
;f]r tyf lgtL eGbf w]/} Go"g Ifdtfsf] e08f/0f Ifdtf xf] . ;fy} lbgfg'lbg o; If]qdf a9L eO{/x]sf] ljsfz lgdf{0f, sn 
sf/vfgfdf j[l¢ tyf hgtfsf] dfu cg'?k rfF8f] eGbf rfF8f] e08f/0f Ifdtf j[l¢ ug{ h?/L b]lvG5 .  
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 xfn o; k|b]zdf ;~rfngdf /x]sf] tyf g/x]sf] k]6«f]lnod kbfy{sf] e08f/0f IfdtfnfO{ lgDg tflnsf dfkm{6 k|i6\ofO{G5 M 
sfof{no Storage Ifdtf Kfbfy{ s}lkmot hDdf 

!= k|fb]lzs sfof{no wgu9L VT 1 760 KL  SKO  ;+rfngdf g/x]sf]  

 

 

HSD- 1590 kl 

MS- 70 kl 

SKO- 70 kl 

VT 2 760 KL HSD ;+rfngdf /x]sf] 

VT 3 760 KL HSD ;+rfngdf /x]sf] 

UG 1 15 KL MS ;+rfngdf g/x]sf] 

UG 2 15 KL MS ;+rfngdf g/x]sf] 

UG 3 70 KL MS ;+rfngdf /x]sf] 

UG 4 70 KL HSD ;+rfngdf /x]sf] 

UG 5 70 KL SKO ;+rfngdf /x]sf] 

@= zfvf sfof{Nfo bLkfon UG 1 15 KL HSD ;+rfngdf /x]sf]  

HSD- 45kl 

MS- 15kl 

UG 2 15 KL HSD ;+rfngdf /x]sf] 

UG 3 15 KL HSD ;+rfngdf /x]sf] 

UG 4 15 KL MS ;+rfngdf g/x]sf] 

#= xjfO{ OGwg l8kf] wgu9L UG 1 15 KL ATF ;+rfngdf /x]sf]  

ATF-45 kl UG 2 15 KL ATF ;+rfngdf /x]sf] 

UG 3 15 KL ATF ;+rfngdf /x]sf] 

sd{rf/L lja/0f M 
s'g} klg ;+u7gnfO{ ;xh ?kdf ;~rfng ug{ pQm ;+u7gsf] cxd e"ldsf /xG5 . sd{rf/Lsf] ;Lk, bIftf, cg'ej tyf c;n 
cfr/0fn] ;]jf k|jfxdf ;xhtf Nofpbg tyf ;+u7gsf] 5lj pRr agfpg] klg sd{rf/Lsf] d"Vo xft /xG5 .  o; k|fb]lzs 
sfof{nodf k|fljlws tyf ck|fljlws sd{rf/Lsf] b/jGbL /x]klg b/aGbL cg';f/sf k|fljlws sd{rf/Lx?sf] cefj b]lvG5 . 
lgudsf] o; k|b]z cGt{ut lgDg ;+Vofdf sd{rf/L ljj/0f xfn sfo{/t 5g\  M  
sd{rf/Lsf] k|s[lt Kf|fb]lzs sfof{no wgu9L zfvf sfof{no lbkfon xjfO{ OGwg l8kf] wgu9L 
!= :yfoL !@ hgf @ hgf ^ hgf 
@= Hofnfbf/L !@ hgf # hgf @ hgf 
hDDff @$ hgf % hgf *hgf 
o; k|b]z sfofno cGt{usf sfo{ut :fd:ofx? M 
of] sfof{no ;'b'/klZrd k|b]zsf nflu cfjZos ;Dk"0f{ k]6«f]lnod kbfy{sf] dfu cfk"lt{ Joj:yfkg ug]{ sfof{no ePsfn] o;nfO{ 
;do ;fk]If ?kdf ;~rfng ug{{ tyf a9\bf] dfu nfO{ ;xhtf Nofpg ljleGg lsl;dsf ;'wf/x?sf] cfjZostf /x]sf] 5 . 
eljiosf] dfu nfO{ cf+sng ul/ a[xt ?kdf cWoog tyf cg';Gwfg ul/ o; sfof{nonfO{ klg ;do ;dodf ;'wf/sf] 
cfjZostf kb{5 . k|fb]lzs sfof{no wgu9L l8kf] lar ahf/df /x]sf] tyf kof{Kt e08f/0f lj:tf/ / Operation sfo{ ug{ 
cfjZos hUuf cefj /x]sf] . l8kf] k/Dk/fut z}lndf ;~rfngdf /x]sf], To;n] Operation Loss al9 x'g], ;do tyf 
hgzlQm a9L nfUg] df}Hbft  6}+s 6«sx? kof{Kt dfqfdf g/x]sf h:fn] dfu tyf cfk'tL{ ug{ c;xh /x]sf], o; sfof{nodf 
k|fljlws sd{rf/Lx?sf] cefj /x]sf],  l8kf] ;'/Iff ;DalGw cfjZos k|ljlw tyf l;ko"Qm hgzlQmsf] cefj, o; If]qdf k|To]s 
jif{ sl/j @)Ü dfu a9L/x]sf] h:fsf] cg'kftdf e08f/0f Ifdtfsf] cefj /x]sf] . 
 
;'emfa M 
d'Vo ;Df:ofsf ?Kfdf /x]sf] hUuf cefj nfO{ ;dfwfg ug{ hlt;Sbf] rf8f] hUuf vl/b ul/ e08f/0f Ifdtf a[l¢ ug'{kg]{, 
n]vs lgudsf] ;''b"/ klZrd k|fb]lzs sfof{no wgu9Ldf sfo{/t x'g'x'G5 . 
 
n]vs lgudsf] ;xfos k|jGws x'g'x'G5 . 
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 Plastic Waste Management: Manufacturing of Pavement Blocks from Plastic Waste 

 Er. Suman Pudasaini 

Solid waste management is one of the major environmental concerns in Nepal, in fact all over the world. 
Landfills are becoming scarce and the cost in building landfill sites are increasing. Generally, the level of 
plastics in waste composition is high. More than 1 million plastic bags are used once and thrown away in 
Kathmandu Valley every day, and it now forms more than 11% of the waste. Of the 204 tons of plastic waste 
generated in Nepal every day, 131 tons end up in garbage piles and dumping sites. The largest component of 
the plastic waste is polyethylene, followed by polypropylene, polyethylene terephthalate and polystyrene. 
Being non degradable it is causing harm to the nature in many ways. 

On the basis of physical properties, plastic can be classified as thermoplastic (remoulded) and thermosetting 
material which shares 80% and 20% respectively in total plastic waste generation. Polyethylene 
Terephthalate (PETE or PET),High-Density Polyethylene (HDPE),Polyvinyl Chloride(PVC), Low density polyvinyl 
chloride, (LDPE)Polypropylene (PP),Polystyrene or Styrofoam (PS) are some examples of thermoplastic which 
can be recycled and which are used for making plastic paver blocks. Plastic used for making plastic paver 
block is collected from various sources. The classification of Thermoplastic and its sources is tabulated as 
below.  

Table 1: Type of Plastic and origin of their waste 

Waste Plastic Origin 

Low-Density 
Polyethylene (LDPE) 

Carry bags, sacks, milk pouches,cosmetic and detergent 
bottles 

High Density 
Polyethylene (HDPE) 

Carry bags, bottle caps, house holdarticles etc. 

Polyethylene 
Terephthalate 

(PET) 

Drinking water bottles etc. 

Polypropylene (PP) Detergent, biscuit packets, microwave trays for readymade 

meal etc. 

Polystyrene(PS) Bottle caps, Foamed polystyrene, food trays, egg boxes 

 

Paver block paving is versatile, aesthetically attractive, functional, and cost effective and requires little or no 
maintenance if correctly manufactured and laid. Conventional paving materials include asphalt concrete, stone 
such as flagstone, cobblestone, and sets, artificial stone, bricks, tiles, etc. Since, thermoset plastic having 
excellent binding properties various studies has been ongoing all over the world to partially or fully replace 
cement with plastic in manufacturing of paver blocks. 

The author as part of his Master‟s Thesis conducted a research on possibilities on using PET plastic as a 
binder instead of cement in manufacturing pavement block with combination of PET plastic and river. PET 
shows good dimensional stability, resistance to impact, moisture, alcohols and solvents; and show good 
thermal properties. The prime motivation for the research was to study the possibility to of using such 
pavement block in areas such as parking lots, road pavement, and pedestrian way and so on. The study 
focused on finding the optimum ratio of plastic and sand, measuring strength of such blocks and comparing 
with conventionally used block to find out whether they can be used as replacement. 

The production machine contains cylindrical container which is heated using two heating coils of 2000W; with 
separate switches to control the heating of the container and is wounded on the outside surface of the 
container and insulated using glass wool. An electric motor drives the shaft of mixing blade from top of the 
container and mixes the sand and PET waste uniformly while heating. Waste PET bottles were first shredded 
to require sizes before putting them in the production machine. After the slurry is ready, it is poured via gate 
valve inside the desired mould placed below the valve. The mould is lubricated at base for easy withdrawal of 
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 block. The slurry then slowly fills the mould and after the mould is filled with slurry, the gate valve is closed 
and the mould is pressed for compactness of block. The mould is either air cooled or water cooled before the 
removal of the block. 

Different samples of block with PET and Sand ratios of 70:30 (A), 60:40 (B), 50:50 (C) , 40:60 (D) and 30:70 

(E) by weight were produced from the above process. Compressive Strength Test, Water Absorption Test and 
Bulk Density tests were then carried out for the manufactured blocks. For compressive strength test the 
samples were placed in a hydraulic Compressive Strength Testing machine and after gradual application of 
the load, cracks were seen on the test piece which was observed as the actual compressive load taken by 
block. For water absorption test, the samples were immersed in cold water for 24 hours and the mass before 
and after were noted for calculations. 

The measured compressive strength of samples A, B, C, D and E were 8.57MPa, 15.71MPa, 18.93MPa, 
20.66MPa and 16.02Mpa. We clearly see that the best proportion of sand and PET with the maximum 
strength was 60% sand and 40% PET. The compressive strength was lower for higher proportions of both 
sand and PET as the binding was not of required strength. The water absorption percentage of samples A, B, 
C, D and E were 1.325%, 2.625%, 3.632%, 4.025% and 4.5075% respectively. Blocks with water absorption 
of less than 7% provides better resistance to damage by freezing.The table below shows the comparison of 
PET paver blocks with the conventional concrete block generally found in the Nepalese market. 

Table 2: Comparison of Plastic Paver block with Concrete Block 

Parameter Plastic Sample Block Concrete Block 

Weight per Block (kg) 2.84 kg 4.1 kg 

Volume in m3 1.57E-03 1.57E-03 

Compressive Strength 20 MPa 20-25 MPa 

Density (kg/m3) 1806.81 2608.42 

 

The average value of compressive strength was found to be between 20-21 N/mm2 for the optimum 
proportion of sand and PET plastic which is much higher than Red clay brick (2-5 N/mm2) and comparable 
with concrete block (20-25 N/mm2). Furthermore, the plastic pavement blocks are much lighter which adds 
more benefits. Thus, the plastic pavement block can be used to replace both red clay brick and concrete 
block. Regarding the economic feasibility, the study concluded that the cost of producing PET blocks is slightly 
higher than the cost of manufacturing concrete blocks. However, if the municipality can provide properly 
sorted out plastic waste, the cost reduces drastically as lot of human labour is eliminated.  

Manufacturing of cement produces huge amount of carbon monoxide is being emitted by cement industry 
which is polluting our air day by day. So, by using these waste PET blocks as a binder material in 
manufacturing paver blocks, we can contribute in reducing air pollution. The management of waste PET 
bottles also will be much easier if properly implemented. 

The utilization of waste plastic in production of paver block has productive way of disposal of plastic waste. 
Plastic paver block has almost equal strength as that of conventional ones. It reduces plastic in municipal 
solid waste and significant reduction of land filling and incineration which have certain burden on ecology 
ifsuch type of projects take place on a large scale. By using the plastics in pavement block, reduces the 
weight up to 30%.Lastly it is concluded that the use of recycled plastics in pavement block is a viable option 
for the disposal of plastic and ultimately reduces plastic pollution in the environment. 

n]vs lgudsf] ;xfos k|jGws x'g'x'G5 . 
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 g]kfn cfon lgudsf] cfg} a|f08sf UofF; l;ln08/sf cj;/ tyf r'gf}ltx? 
 /fh]z l;njfn 

ljifo k|j]z 
g]kfndf k]6«f]lnod kbfy{sf] sf/f]af/sf] lhDd]jf/L af]s]sf] ;/sf/L :JfldTjsf] ;+:yf g]kfn cfon lgudn] cfgf] :yfkgfsf] 
krf;f}F jflif{s pT;j tyf :Jf0f{ hoGtL dgfpFb} ubf{ vfgf ksfpg] Pn=kL= UofF;sf] e08f/0fu[x lgdf{0f tyf cfg} a|f08sf] 
l;ln08/ pTkfbg ug]{ h:tf] dxTjsf+IfL of]hgf cufl8 ;f/]sf] 5 . lgudn] l8h]n,k]6«f]n,xjfO{ OGwg / dl§t]nsf] 
cfot,e08f/0f tyf yf]s ljt/0f ug]{ / Pn=lk= UofF;sf] lk=8L=cf] dfq hf/L ug]{] u/]sf]df rfn' cf=j=sf] gLlt tyf sfo{qmddf 
g} ;dfj]z u/L b]zsf ljleGg tLg :yfgdf UoFf;sf] e08f/0f u[x lgdf{0fsf ;fy} cfg} a|f08sf] UofF; l;ln08/ pTkfbg ug]{ 
of]hgf :JfLs[t ul/ sfo{Gjog ;d]t cufl8 a9fPsf] 5 . lj=;+=@)&^ efb| @$ ut]sf lbg P]ltxfl;s ?kdf df]ltxf/L–
cdn]vu~h k]6«f]lnod kfO{knfO{g  pb\3f6g ;Fu} lgudn] gofF Joj;flos ofqfsf] ;'ef/De u/]sf] 5 . cfgf] Joj;flos 
ofqfsf cg]sf}F  cf/f]x cj/f]x kf/ ul/ krf;f}F jflif{s pT;j tyf :j0f{ hoGtLdf dfgfpg ;kmn lgud, b]z / gful/ssf] 
j[xQ/ lxtnfO{ lz/f]k/ ub}{ cfgf] dfu{nfO{ yk ljljwLs/0f / kl/dfh{df lg/Gt/ lqmofzLNf 5 .   

vfgf ksfpg] UofF; h:tf] cTofjZosLo  Pj+ clt ;++++++j]bgzLn k]6«f]lnod kbfy{sf] ;xh cfk'lt{ x'g g;s]df b]zdf jf:tfljs 
;+s6sfnsf] cj:yf l;h{gf x'G5 . o;} TfYonfO{ x[boËd ul/ lgudn] nf]s sNof0fsf/L /fHosf] cjwf/0ff cg'?k tyf 
lgudsf] :yfkgfsf] d"n Wo]o ;d]t k"/f ug{ cfg} a|f08sf] UofF; l;ln08/sf] pTkfbgsf] of]hgf ug'{ cfkm}df tfl/kmof]Uo / 
r'gf}ltk"0f{  sbd xf] . cfg}  ;|f]Tf / ;fwgdf rfn' cf=j= @)&^÷&& df k|b]z ! sf] emfkfsf] rf/cfnL ,k|b]z @ sf] dx]Gb|gu/ 
/ k|b]z # sf] dsjfgk'/sf] x]6f}F8fdf UofF; e08f/0fu[x lgdf{0fsf] of]hgf agfPsf] 5 . e08f/0fu[xsf] lgdf{0f;Fu} Pg=cf]=;L= 
a|08sf] l;ln08/ pTkfbg ul/ ahf/df Nofpg] of]hgf lgudsf] 5 . lgudn] emfkfsf] rf/cfnL tyf  hgsk'/sf] dx]Gb|gu/df 
/x]sf] cfg} hldgdf UoFf; e08f/0fu[x tyf UofF; l;ln08/ pTkfbg pBf]u :yfkgf u/L kfFr–kfFr xhf/ 6g Ifdtfsf] 
e08f/0fu[x lgdf{0fsf] of]hgf agfPsf] 5 . oL b'a} :yfgaf6 b}lgs #)–#) xhf/ yfg l;ln08/ ;d]t pTkfbg ug]{ sfo{of]hgf 
agfPsf] 5 eg] x]6f}F8fdf aGg] pBf]u of] eGbf w]}/} Ifdtfsf] x'g]5 . o;n] ahf/df a9\bf] UofF; l;ln08/sf] dfunfO{ ;Daf]wg ug{ 
d2t ub{5 eg] csf{lt/ lgudsf] UofF; e08f/0fu[xsf] lgdf{0fn] ;do ;dodf x'g] cefj / cj/f]wsf] ;dfwfg ul/ ;xh 
cfk"lt{df ;xof]u k'¥ofpg]5 eGg] ljZjf; lnO{Psf]] 5 . o;} ;Gbe{df lgudnfO{ l;lh{t ljleGg cj;/ tyf r'gf}ltx?sf] s]xL 
kIfx?nfO{ s]nfpg] k|of; k|:t't n]vdf ul/Psf] 5 .  

-!_ cj;/x?M 

lgudsf] p2]ZonfO{ ;fsf/ kfg{ 
lgudsf] p2]Zo g} g]kfndf cfjZos kg]{ k]6«f]lnod kbfy{sf] lgoldt ck"lt{ ul/ ;xh,;j{;'ne / ;'ky d"Nodf cfd g]kfnL 
pkef]QmfnfO{ pknAw u/fpg' xf] . h;dWo] vfgf ksfpg] UofF; klg Ps xf] /  o;sf] lgud cfk}mn] lgoldt e08f/0f tyf 
pTkfbgn] lgudsf] k|aGw kqdf pNn]lvt t/ ck'/f] sfdn] ;d]t d"t{ ?k lng]5 . lgudn] o; kl/of]hgfnfO{ Jojl:yt / 
Joj;flos ?kdf cufl8 a9fpFbf Psflt/ lgud :yfkgfsf] Wo]o k"/f ug{ d2t ug]{5 eg] csf{lt/ g]kfn ;/sf/sf] ck]Iff klg 
;fsf/ x'g]5 .  

nf]ssNof0fsf/L ahf/sf] l;h{gf 
g]kfn ;/sf/sf] :jfldTj ePsf],sDkgL P]g cGtu{t :yflkt lgud Ps :jfoQ,:Jf;flzt cljl5Gg pQ/flwsf/jfnf ;+ul7t 
:f+:yf xf] . :jefj}n] o;n] Joj;flos d"No dfGotf adf]lhd gfkmf 3f6fsf] bfo/fdf a:g' kb{5 t/ lgudn] UofF; e08f/0fu[xsf] 
lgdf{0f tyf l;ln08/sf] pTkfbg ugf{n] ahf/df d"Nout Ps?kftf / :yL/tf sfod ug{ d2t k'Ug] b]lvG5 . ;do ;dodf x'g] 
sfnfahf/L / s[lqd cefj,l9nf;':tL,clgoldttf h:tf c;xh cj:yfsf]  ;dfwfg ub}{ /fHosf] pkl:ylt dhj't aGg  
;Sg]5 .  lgudn] xfn;Dd klg Pn=kL=UofF; e08f/0fu[x / l;ln08/ pTkfbgdf nufgL gePsf] cj:yfdf o; sbdn] lgudsf] 
zfv l;h{gfdf ;d]t 6]jf k'Ug] b]lvG5 . 

ahf/ ;Gt'ng  
lgud cfkm}n] UofF;sf] e08f/0f ubf{ lghL If]qsf UofF; pBf]unfO{ c;/ kg]{ geO{ ;xof]u k'Ug'sf ;fy} ahf/ ;Gt'ngdf ;xof]u 
k'Ug] b]lvG5 . OlG8og cfon skf]{/]zgsf UofF; ljt/0f l8kf]df x'g] ;/;kmfO{ nufotsf sfdn] ljleGg ;dodf x'g] cj/f]wsf] 
;d:ofaf6 aRg ;lsG5 / cfd pkef]Qmfdf lgolddt ?kdf UofF;sf] pknAwtf u/fpg ;lsG5 . To:t} UofF; l;ln08/sf] 
pTkfbgn] ahf/df d"No :yL/tf sfod ul/ kf/bzL{ d"No Kf|0ffnLsf] ljsf; ug{ ;lsG5 .  
  



 

                                                                                                                                                                                 

148 

 

k|eft 2076 

 u'0f:t/Lotf  
lgudsf] cfg} a|f08sf] pTkfbgn] ahf/df u'0f:t/Lo UofF; l;ln08/sf] laqmL ljt/0fdf ;d]t k|ltL:kwL{ cj:yfsf] l;h{gf 
x'g]5 . vfgf ksfpg] UofF; l;ln08/sf] sf/0f b'3{6gf eO{ wghgsf] 7"nf] Iflt x'g] u/]sf] tLtf] oyfy{ xfdL  ;fd' 5n{Ë} 5 . 
To;y{ lgudsf] pTkfbg cGo sDkgLsf] eGbf a9L a}1flgs,dha't / ;'/lIft x'g] x'Fbf o;n] pkef]Qmfsf] u'0f:t/Lo j:t' pkof]u 
ug{ kfpg] df}lns xs clwsf/nfO{ ;d]t ;'/lIft ug]{ b]lvG5 . lgudn] cfgf] e08f/0fu[x / l;ln08/sf]] lgdf{0faf6 UofF;df 
ld;fa6 tyf tf}ndf x'g] u8al8 h:tf ljljw u'gf;fx?sf] klg jf:tljstf lgSof}{n eO{ ;dfwfg x'g ;Sg] b]lvG5 .  

a9\bf] dfusf] ;xh kl/k"lt{ 
g]kfndf xfn;Dd lghL If]qn] dfq ahf/ cf]u6]sf] vfgf ksfpg] UofF;sf] sf/f]af/df lgudsf] o; k|of;n] a9\bf] dfusf] ;xh 
cfk"lt{ u/fpg ;d]t d2t k'Ub5 . lgudn] b}lgs ^) xhf/ eGbf a9L yfg l;ln08/sf] pTkfbg ubf{ ahf/df b]lvg] u/]sf] 
cefjnfO{ ;Daf]wg ug{ dxTjk"0f{ dfWod aGg ;S5 . lghL If]qn] ;do ;dodf sldzg nufotsf dfu /fv]/ ug]{ cfGbf]ng 
tyf ljqmL ljt/0f cj/f]wsf] c;/ klg  sd ug{ of] sfo{ ;sf/fTds x'g] ljZjf; lng ;lsG5 . o;n] ubf{ Psflt/ ahf/df 
dfu cg';f/ cfk"lt{ ug{ ;xh x'G5 eg] csf{lt/ s[lqd cefjsf] cj:yf xn ug{ klg 6]jf k'Ub5 .  

lgudsf] Joj;flostfdf clej[l4 
lgud g]kfn ;/sf/sf] :JfldTjdf ;~rflnt Ps Jofkfl/s k|s[ltsf] ;fj{hlgs ;+:yfg ePsf]n] o;n]  s]xL gfkmfsf] p2]Zo 
/fVg' :jefljs g} xf] . o;n] cfgf] d"No dfGotfnfO{ cTd;fy ul/ s]xL gfkmf u/]df g]kfn ;/sf/sf] sf]ifdf k|bfg ;d]t ug{ 
;Dej x'g]5 . lgudsf] cfDbfgL eGg' g} jf:tjdf g]kfn ;/sf/sf] cfDbfgL x'g] ePsf]n] lgudsf] Joj;flos Ifdtfsf] ljsf; 
cTofjZos klg  x'G5  / o;sf] nflu lgudn] cfgf] sfo{ If]q leqsf] ljljw kIfdf Joj;flostf ljsf; ug'{ ;sf/fTds 
sbd xf] . h;n] ubf{ cfgf] Joj;flos k|s[ltnfO{ hLjGt /fVb} lgudsf] pQ/f]Q/ k|ultdf ;d]t 6]jf k'¥ofpg ;S5 . ahf/df 
lgudsf] nf]uf]df pkef]Qmfn] UofF; kfpFbf 9'Sssf ;fy k|of]u ug{ kfpF5g\ eg] lgudn] klg g]kfn ;/sf/sf] k|ltlglwTj ub}{ 
hgtfnfO{ hlt ;Sbf] ;/n,;xh / kf/bzL{ ?kdf ;]jf k|jfx ug{ ;S5 . o;y{ lgudsf] Joj;flostf clej[l4df UofF;sf] 
e08f/0f tyf l;ln08/sf] pTkfbgn] yk ;antf Nofpg] s'/fdf ljZjf; ug]{ k|z:t ;Defjgf b]lvG5 .  

d"Nodf ;x'lnottf  
lgudn] UofF;sf] sf/f]af/df xfn;Dd lk=8=cf] dfq hf/L ug]{ u/]sf] 5 /  afFsL ;Dk"0f{ sfd lghL If]qsf pBf]un] g} ub}{ cfPsf] 
5 . o;sf/0f ljleGg ;dodf lghL If]qaf6 sldzgj[l4sf] dfu /fv]/ ljqmL ljt/0fdf cj/f]w l;h{gf ul/ pkef]Qmfdf 
cftËsf] l;h{gf ug]{ u/]sf]  / d"No j[l4sf] gld7f] jf:tljstf xfdLn] ef]Ub} cfPsf 5f}F . o:tf] uDeL/ kl/l:ylt l;h{gf x'g'sf] 
d"n sf/0f g} lgudsf] cfgf] pTkfbg Ifdtf gx'g' /x]sf] ;/f]sf/jfnfx?sf] 7DofO{ /x]sf] 5 . lgudn] cfgf] e08/0f tyf 
l;ln08/sf] k|of]u ul/ ahf/df x'g] o:tf ;d:ofsf] lbuf] ;dfwfg ug{ ;S5 . h'g lgudsf] p2]Zo k"/f ug]{ tyf  gful/ssf 
rfxgf / cfjZostfsf] Gofof]lrt ;Daf]wg ug]{ cfwf/ aGg ;S5 . of] lghL If]qsf] lj:yfkg geO{  lghL If]qdf yk k|lt:kwL{ 
Ifdtfsf] ljsf; ug]{ dfWod klg xf]. 

lgudsf] nufgLdf ljljwLs/0f 
 Joj;flos ;kmntfsf] dfWod nfufgL ljljwLsf/ klg xf] . lgudsf] sfo{ If]q leq kg]{ / Jofks Joj;flos ;Defjgf ePsf] 
;fy} gful/ssf] k|ToIf ?dkf r'nf] rf}sf] / k|To]s UffF;df ;DaGw hf]l8Psf] cToGt ;+j]bgzLn kbfy{  vfgf ksfpg] Uof F; 
l;ln08/sf] pTkfbg tyf lgoldt e08f/0fsf] nflu e08f/0fu[xsf] lgdf{0fn] o;sf] nufgL ljljwLs/0f ul/ Joj;flos 
;kmntfdf 6]]]]jf k'Ug ;S5 .  lgudn] cfgf] nufgLaf6 o; kl/of]hgf ;~rfng ubf{ Psflt/ lgudsf] sf]ifn] pko'Qm 
nufgLsf] cj;/ k|fKt x'G5 eg] csf{lt/ b]zdf g} gofF /f]huf/Lsf cj;/x? ;d]t l;h{g ug{ ;lsg]5 .  

crfgs cfpg] cefjsf] kl/k"lt{ 
lgudsf] o; k|of;n] b]zdf x'g] u/]sf] aGb,x8\tfn,af9L klx/f] cflb h:tf k|fs[lts tyf b}jL ljklQsf sf/0fn] crfgs cfpg] 
c;xh cj:yfdf ;d]t lgoldt ?kdf UofF; cfk"lt{sf] sfd x'g]5 . o;af6 cfd gful/sn] ;xh ?kdf cfgf] cfjZostf k"/f 
ug{ ;S5g\ . h;n] ubf{ ahf/df dfu / cfk"lt{ aLr ;Gt'ng x'g'sf ;fy} c;xh kl/l:yltsf] ;d]t ;dfwfg ug{ ;lsG5 / 
ahf/L xNnf tyf rf8kj{sf] ;do ;fy} cGo k|lts"n cj:yfnfO{ ;d]t lg/fs/0f ug{ ;lsg] b]lvG5 .   
g]kfn ;/sf/sf] gLlt tyf sfo{qmd cg';f/ e08f/0f Ifdtfsf] ljsf; g]kfndf xfn;Dd klg cfg} k]6«f]lnod OGwgsf] ;|f]tsf] 
k|of]u z"Go 5 / of] k"0f{t cfoftdf lge{/ kg'{ kl//x]sf] / lgs6 eljiodf klg of] cj:yf hf/L g} /xg] b]lvG5 . To;}sf] 
kmn:j?k g]kfnn] ljleGg ;dodf gfsfaGbLsf] ef/L v]Kg' k/]sf] tLtf] Oltxf; 5 . ctM eljiodf klg o:tf ;d:ofaf6 
tTsfnsf nflu aRg g]kfn ;/sf/n] k]6«f]lnod kbfy{sf] e08f/0f Ifdtf lj:tf/ ul/ Go"gtd  () lbg;Ddsf] dfu wfGg ;Sg] 
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 agfpg] gLlt tyf sfo{qmdsf] th"{df u/]sf] 5 . o;nfO{ d"t{ ?k lbO{ ahf/ ;'/Iff tyf gful/ssf] lxt k|a4{g ug{ klg lgudn] 
cGo k]6«f]lnod h:t} Pn=kL=UofF;sf] e08f/0fu[x lgdf{0f tyf l;ln08/sf] ug'{ Ps ;'gf}nf] cj;/ xf] .  

d"Nodf Ps?ktf  
lgudsf] cfg} UofF; l;ln08/sf] pTkfbg tyf e08f/0fu[xsf] :yfkgfn] ahf/df ljleGg gfdsf sDkgL cg';f/ l;ln08/sf] 
d"Nodf x'g] km/skgnfO{ /f]sL d"Nodf Ps?ktf sfod ug{ d2t ub{5 . o;sf] kmfObf cGttMgful/sn] g} kfpg ;S5g\ . 
ahf/df e/kbf]{ l;ln08/sf] cefjdf Pp6} kl/jf/df klg cg]s gfdsf l;ln08/ /fVg' kg]{ aWotfnfO{ klg lgudsf] o; 
sbdn] cGTo ug{ ;S5 . o;n] ubf{ Psflt/ pkef]Qmfn] l;ln08/df cgfjZos ?kdf ug'{ kg]{ nufgL sd x'G5 eg] csf{lt/ 
lghL sDkgLx?n] /fVg] rsf]{ d"No klg sd x'g ;Sg] b]lvG5 / d"Nodf ;d]t Ps?ktf sfod ug{ ;lsG5 .  
g]kfndf pTkfbg x'g;Sg] k]6«f]lnodsf] e08f/0f x'g ;Sg] 
g]kfnsf b}n]v,eQmk'/ df]/Ë nofotsf lhNnfsf ljleGg 7fpFx?df k]6«f]lnod UofF; pTkfbgsf] ;Defjgf /x]sf] s'/f nfdf] 
;dob]lv rrf{df /x]sf] 5 / xfn g]kfn ;/sf/n] lrlgofF sDkgLnfO{ To:Tff If]]qsf] cGj]if0fsf nflu lhDd]jf/L lbP/ sfd 
;d]t ;'? u/]sf] 5  . ctM olb eljiodf tL ;|f]taf6 UofF;sf] pTkfbg xF'bf lgudsf] e08f/0fu[xsf] pkof]u ug{ ;lsG5 . h'g 
b]zs} nflu klg uf}/a / kmfO{bfo'Qm x'g;S5 .   
 

@= r'gf}ltx?  
s'g} klg k]zf tyf Joj;fo ;Defjgf / r'gf}lts} 3]/fdf afFlwPsf] x'G5 h'g s'/f lgudn] ;~rfng ug{ ug{ nfu]sf] Pn= kL= 
UofF; e08f/0fu[xsf] lgdf{0f,;~rfng tyf UofF; l;ln08/sf] pTkfbgdf klg nfu" x'G5 . o;sf k|d'v r'gf}ltx? lgDgfg';f/ 
/x]sf] kfO{G5 .  
 

lghL If]qsf] e|d lrg'{  
lgudn] cfg} k|of;df :yfkgf / ;~rfngdf Nofpg nfu]sf] Pn=kL e08f/0fu[x tyf l;ln08/sf] pTkfbg lghL If]qnfO{ 
cK7\of/f]df kfg{ geO{ ;xof]u / ;zQm ug{ xf] eGg] s'/fsf] e|Df /x]sf] kfO{Psf] 5 . o;n] lgudsf] k|of;df lghL If]qn] 
c3f]lift ?kdf c;xof]u tyf ahf/df ckmjfx km}nfpg] ug{ ;S5g\ . lgud ;/sf/L :jfldTsf] k]6«f]lnod sf/f]af/ ug]{ ;+:yf 
eP klg Pn=kL UofF;df lgudn] lk=l8 =cf]= hf/L ug]{ / eG;f/ kf; u/fpg] sfddfq ub}{ cfPsf] 5 h; afkt lgudn] xfn 
k|ltl;ln08/ Ps ;o ?k}Fof eGbf a9L 3f6f vlk/x]sf] 5 h'g lghL If]qn] dxz'; ug{ ;s]sf] kfO{b}g . lgudn] ;]jf ;'rf? Ufbf{ 
cfgf] nufgL hf]lvddf kg,]{ cfDbfgL / sldzgdf sld x'g] e|d /fv]/ lghL If]qsf nufgLstf{n] ug{ ;Sg] cj/f]wnfO{ 
Joj:Yffkg u/]/ o; kl/of]hgfnfO{ tfls{s lgisif{df k'¥ofpg' / pgLx?nfO{ ;Fu ;Fu} lnP/ lgofds tyf ;xsdL{ aGg' r'gf}ltk"0f{ 
g} dflgPsf] 5 .  

bIf  / lj1 hgzlQmsf] cfk"lt{ tyf Joj:yfkg  
lgudn] klxnf] k6s ;'? u/]sf] Pn=kL= UofF;sf] sf/f]af/sf nflu cfjZos kg]{ bIf / lj1 hgzlQm cfk"lt{ s;/L ug]{ elg 
b"/blz{tfsf ;fy /0fg}lts Joj:yfkg ug'{ cfZjZos b]lvG5 . UoF;sf] e08f/0fu[x ;~rfng Tolt r'gf}ltk"0f{ geP klg 
l;ln08/ pTkfbgdf cfjZos kg]{ bIf,cw{bIf / cbIf hgzlQmsf] bL3{sfnLg Joj:yfkgdf lgudn] ljif]z Wofg k'¥ofpg' kg]{ 
b]lvG5 .  o;sf nflu 7"nf] ;+Vofdf k|fljlws 1fg ePsf hgzlQmsf] cfk"lt{ / ltgsf] Joj:yfkg klg k|d'v r'gf}lts} ?kdf 
/x]sf] 5 . eljiodf olb pBf]u aGb ePdf s;/L ltgsf] Joj:yfkg ug]{ eGg] h:tf ljifodf klg lgudn] ;dod} plrt 
/0fgLlt agfpg' kg]{ b]lvG5 .  

/0fg}lts ?kdf afh/ lj:tf/ ug'{ 
g]kfnn] v'nf, pbf/ tyf ahf/d'vL cy{tGqsf] gLlt cjnDag ul//x]sf] a]nf lghL If]q;Fusf] k|lt:kwf{df pq]/ / p;sf] 
cfnf]rgfsf] l;sf/ aGb} /0fg}lts ?kdf UofF;sf] e08f/0f tyf l;ln08/sf] pTkfbg tyf ljt/0f ug{ kSs} klg Ps lsl;dsf] 
r'gf}lts} ?k xf] . Psflt/ ;/sf/n] Jofkf/ ug{ nfUof] eGg] lghL If]qsf] cf/f]k 5 eg] csf{lt/ lghL If]qn] xfn;Dd kfO/x]sf] 
cg'bfg sd x'g hfg] / lgudn] ;/n,;j{;'ne / u'0f:t/Lo ?kdf ;]jf k'¥ofpg' tyf ljBdfg ?kdf ;~rflnt / ahf/ cf]u6]sf] 
lghL UofF; sDkgLsf] pTkfbgsf] ;fy ;fy} lgudn] cfgf] pTkfbgnfO{ tLa| ?kdf plrt ahf/ lbnfpg' klg r'gf}lts} ?kdf 
/x]sf] 5 . s'g} klg pBf]u pko'Qm ahf/ lagf cl:tTjjfg aGg ;Sb}g, h'g lgudsf] pTkfbgdf plQs} nfu" x'G5 .  

cGo sDkgLsf l;ln08/;Fu ;f6\g] k|aGw ldnfpg' 
g]kfndf xfn %( j6f lghL l;ln08/ sDkgLx?n] UofF; l/lkmlnË u/L a]Rg] u/]sf 5g\ / lgudn] klg pTkfbg ubf{ To;n] 
;/sf/L / lghL sDkgL ljrfsf] l;ln08/sf] u'0f:tl/otf, a|f08 nufot ljleGg tTjsf sf/0f lghL af6 lghLsf] h;/L 
l;ln08/ ;f6\g cK7\of/f] ;d]t kg]{ ;S5 .  To;sf nflu lgudsf] pTkfbg tyf  8]lne/Ldf lgoldttf x'g'sf ;fy} e/kbf]{ 
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 ?kdf l;ln08/ ;f6\g] k|aGw ldnfpg' h?/L x'G5 h'g k|lt:kwf{sf] ahf/df r'gf}ltk"0f{ ?kdf g} lnO{G5 . olb eljiodf UofF; 
l;ln08/sf] k|of]u Go"gtd ljGb"df em/]df lgudn] ahf/df k7fPsf UofF; l;ln08/nfO{ s;/L Joj:yfkg ul/ 3f6f nfUg glbg] 
eGg] ljifo klg plQs} dxTjk"0f{ g} dflgG5 .  
 

ljB'tsf] a9\bf] pTkfbg tyf k|of]u 
g]kfnsf] uf}/jsf] ?kdf /x]sf] hnljB't\sf] a9\bf] pTkfbgn] ubf{ ljB'tLo pks/0fx?sf] k|of]u a9\b} uPsf] 5 h'g jftfj/0fd}qL 
dfq geP/ cflYf{s b[li6sf]0fn] klg pko'Qm b]lvG5 . o:tf] kl/l:yltdf lgudn] Pn=kL= e08f/0f tyf l;ln08/ pTkfbg 
pBf]udf nufgL ug{' klg hf]lvdo'Qm ePsf] ljleGg If]qaf6 ts{ ljts{ eO{/x]sf] kfO{G5 . ljB'tsf] k|of]u a9fpg g]kfn ljB't 
k|flws/0fn] lg/Gt/ cfUf|x ul//x]sf] / UofF; lj:yfkgsf] ljsNkdf jsfnt eO{/x]sf]  jt{dfg kl/k|]Iofdf lgudn] b"/b[li6sf 
;fy nufgLsf] dfqf lgwf{/0f ug'{ pko'Qm x'g]5 .   

;]jfnfO{ lg/Gt/tf lbg' 
lgudn] o; sfo{sf] nflu c/af}F ?k}Fof vlr{g' kg]{ x'G5 t/ olb nufgLsf] pko'Qm k|ltkmn cfPg eg] jf pBf]u 3f6fdf uof] eg] 
/fHosf] nufgLnfO{ sltsf] xb;Dd cufl8 a9fpg] eGg] k|Zg p7\5 t;y{ lgudn] sl7g kl/l:yltdf klg ag]sf] ahf/nfO{ 
lg/Gt/ ?kdf UofF; cfk"lt{sf] cfZj:ttf lbnfpg' klg r'gf}lts} ljifo dflgG5 . Psflt/ ahf/df lghL If]q;Fu ;dGjo u/]/ 
sfo{ ug'{ kg]{ / csf]{lt/ Joj;flos k|lt:kwf{ ;d]t l;h{gf x'g] x'Fbf lgudnfO{ o;n] cfudL lbgdf r'gf}ltk"0f{ ofqf g} to x'g 
;S5 .  
 

d"No ;dfof]hg ug'{ 
g]kfn cfon lgud Jofkfl/s dfq geP/ ;]jf ;d]t hf]l8Psf] ;/sf/L ;+:yf ePsf]n] o;n] gfkmf sdfpg] dfq geP/ 
hglxtnfO{ klg TolQs} k|fyldstfdf /fv]sf] x'G5 h'g s'/f lgudsf] O{ltxf;n] k'li6 ub{5 . To;y{ lgudsf] d"No s]xL g s]xL 
?kdf cGo lghL sDkgLsf] eGbf ;x'lnot k"0f{ g} x'g ;S5 . To;n] ubf{ lghL If]qsf] pTkfbg / lgudsf] pTkfbgsf] d"NonfO{ 
;dfof]hg ubf{ cfk;L ljjfb lGflDtg ;S5 . pkef]Qmf hlxn] klg u'0f:t/Lo / ;x'lnot d"Nodf a:t' pkef]u ug{ rfxfG5g\ t/ 
lghL If]qn] cfgf] gfkmf 36fpg rfxfb}gg\ o;n] ubf{ klg lgudsf] o; sbddf Jojwfg l;h{gf x'g ;S5 .  
 

casf] af6f] 
g]kfn cfon lgud cfd hgtfsf] k|ltIf0f cTofjZosLo k]6«f]lnod kbfy{nfO{ ;xh,z'4 ,kf/bzL{ / ;x'lnotk"0f{ ?kdf pknAw 
u/fpg] uxg lhDd]jf/Lsf af]s]sf] ;+:yf xf] . gfkmf sdfpg] s'/fnfO{ uf}0f /fVb} cfgf] b]zdf xfn;Dd Ps yf]kf klg pTkfbg 
gePsf] j:t' cGo b]zaf6 vl/b ul/ NofP/ cg]sf}F ljlw k|lqmof k"/f ul/ ljqmL ljt/0fsf] e/kbf]{ k|aGw ldnfpg' lgudsf]  
7"nf] of]ubfgsf] ?kdf lng'kg]{ x'G5 . lgudn] lgs6 eljiodf ;~rfng ug{ nfu]sf] Pn=kL=UofF; e08f/0fu[x tyf l;ln08/ 
pTfkfbg pBf]un] cfd g]kfnL pkef]QmfnfO{ ;'ky d"Nodf u'0f:t/Lo / lgoldt ?kdf kof{Kt Uof;sf] cfk"lt{sf] uxg NfIo 
/fv]sf] 5 . o;sf lglDt plNnlvt nufotsf cj;/ /  r'gf}ltx?sf] s;Ldf /x]/ lgDg dfu{ ckgfpg ;Sg] b]lvG5 .  

 g]kfn ;/sf/n] lgudsf] of]hgf / p2]Zoaf/] ;DalGw ;/f]sf/jfnf kIfx?nfO{ ;sf/fTds ?kdf ;';"lrt kfg'{ kg]{, 

 lgudn] pko'Qm ljlw k|lqmofsf] bIf lj1 hgzlQmsf] cfk"lt{sf] Joj:yf ldnfpg] k|lqmof tyf To;sf] ljlw to ug]{, 

 lghL If]qdf ljBdfg e|d / 8/ ;dfwfg ug{ lgudn] cfgf] :yfkgfsf] p2]Zo tyf o;n] lghL If]qnfO{ ;d]t x'g] 
kmfO{bfsf] ljifodf :ki6 kfg]{, 

 lgudn] hglxtnfO{ s]Gb|df /fvL :ki6 Joj;flos sfo{of]hgf tyf ahf/ /0fgLlt to ug'{kg]{ 

 lgudsf] UofF;df cGoeGbf ;'/Iff tyf ;'kytfdf clej[l4 ub}{ b]ze/ pko'Qm ;+oGqaf6 l8n/l;k tyf pknAwtf 
u/fpg' kg]+{, 

 UofF;sf] cfk"lt{ klg kfO{knfO{gaf6 ug]{ Joj:yf ldnfpg] tyf ljqmL d"No cGo k]6«f]lnod kbfy{x?–l8h]n,k]6«f]n,dl§t]n 
h:t} :jrflnt d"No k|0ffnL nfu" ug'{ kg]{  

 efjL ahf/ cg';f/ dfq e08/0f tyf l;ln08/sf] pTkfbg a9fpg], cflb .  
ctM g]kfn cfon lgud lnld6]8n] Pn=kL=UofF;sf] klg e08f/0fu[x lgdf{0f tyf cfg} a|f08sf] l;ln08/ pTkfbg ug{ nfUg' 
cToGt ;/fxgLo sbd xf] . o;df ljleGg cj;/;Fu} r'gf}ltx? Kflg cfPsf 5g\ tL ;a}nfO{ pko'Qm Joj;flos 
;'ema'em,b"/b[li6o'Qm of]hgf tyf hglxtnfO{ s]Gb|df /fvL ;dfwfg ug'{ kg]{ b]lvG5 . o;n] cfd pkef]Qmfsf] xs / clwsf/nfO{ 
;'/lIft u/L lgud :yfkgfsf] p2]Zosf] csf]{ dxTjk"0f{ lhDd]jf/Ln] klg d"t{ ?d lng]df ljZjf; ug{ ;lsG5 .   
;Gbe{ ;|f]t M 
cfon bk{0f,jif{ !,c+s $,k[i7,( 
n]vs lgudsf] ;xfos k|jGws x'g'x'G5 . 
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 Gf]kfnsf] ;Gbe{df ljB'tLo ;jf/Lsf] k|efjsf/Ltf / cf}lrTo 
;'jf; ltdN;Lgf 

ljifo k|j]zM 
 
g]kfndf cfGtl/s pmhf{ Joj:yfkg d"ntM ;/sf/sf @ lgsfo g]kfn cfon lgud / g]kfn ljB't k|flws/0fn] ub}{ cfO/x]sf 
5g\ . b'j} lgsfon] Joj:yfkg ug]{ pmhf{sf] k|s[lt eg] km/s 5 . cfofltt k]6«flnodsf] sf/f]af/ cfon lgudn] ub{5 eg] 
ljB't pTkfbg, k|;f/0f, ljt/0f k|0ffnLnfO{ ;Ifd, e/kbf]{ / ;'ne agfpFb} cfoft÷lgof{t ug]{ sfd ljB't k|flws/0fsf] xf] . 
 
ljut @) jif{sf] cjwLdf tLj| zx/Ls/0fn] k/Dk/fut 3/]n' pmhf{sf] >f]tnfO{ k]6«f]lnod kbfy{n] sl/a lj:yflkt ul/;s]sf] 
cj:yf 5 . ! bzs cl3;Dd klg zx/df a;f]af; ug]{ lgDgdWod ju{ / u|fdL0f Onfsfdf 3/fo;L pmhf{sf] >f]tsf] ?kdf 
d§Lt]nsf] k|of]u Jofks lyof] eg] o;nfO{ klg  LP UofF;n] lj:yfkg ub}{ uO/x]sf] 5 . ;fy} xf]6n, /]i6'/fF nufotsf ;]jf 
If]qdf klg o;sf] k|of]u Jofks x'b} uPsf] 5 . !) jif{sf] cjlwdf k]6«flnod kbfy{sf] cfoft $ u'0ffn] a9]sf] tYofÍn]  
b]vfpF5 . 
 
sl/a % bzs cl3g} ljB'tLo a; -6«nL_ u'l8;s]sf] g]kfnL ;8ssf nflu ljB'tLo ;jf/L clxn] olt rrf{sf] ljifo gx'g' kg]{ 
lyof]. lj=;+= @)#@ ;fndf lrlgofF ;xof]udf lqk'/]Zj/–;"o{ljgfos ?6df rn]sf] 6«nL ljleGg cf/f]xcj/f]x kf/ ub}{ @)^^ df 
k"0f{ ?kdf aGb x'gk'Uof] . To;otfsf !) jif{;Dd l8h]n, k]6«f]naf6 rNg] ;jf/Lsf] cflwkTo sfodg} 5 . o;sf k5f8L d"ntM 
@ sf/0f lyP, Pp6f b]z r/d nf]8;]l8Ëaf6 u'h|g k'Ug' / csf]{ tTsfnLg ;dodf ljB'tLo ;jf/Lsf] rrf{ xfnsf] h;/L  
gr'lng' . 
 

 
sf7df08f}+sf] lqk'/]Zj/df lj=;+= @)%) df b]lvPsf] 6«nL a; 

 
# ;o j6f ljB'tLo a; vl/bsf nflu sl/a # ca{ ?k}Fof cg'bfg pknAw u/fP/ ljB'tLo ;jf/L k|a¢{gdf ?rL b]vfPtfklg 
o;nfO{ d"t{?k lbg gLlt / k"jf{wf/ lgdf{0fdf tbf?stf eg] b]vfPsf] 5}g . g]kfn ljB't k|flws/0fn] rfn" cf=j= leqdf & j6} 
k|b]z u/L sDtLdf ^) j6f rflh{Ë :6]zg agfpg] hgfPsf] 5 . ;femfn] lsGg] eg]sf] a;sf nflu klg k|flws/0fn] g} :6]zg 
agfpg] rrf{ ;'lgG5 .  
 
ef/tn] ;g\ @)#) ;Dddf cfgf] b]zdf laqmL x'g] ;a} ;jf/L ljB'tLo x'g'kg]{ eg]sf] 5 . rLgn] ;g\ @)@% ;Dddf b]z leq rNg] 
sDtLdf @)Ü ;jf/L k]6«f]n / ljB't b'j}af6 rNg] ‘xfOla|8Ú x'g] cg'dfg u/]sf] 5 . otf a]nfot, km|fG; nufot o'/f]lkog d'n'sn] 
;g\ @)$) sf] bzsb]lv k]6«f]lnodaf6 rNg] ;jf/L k"0f{tM k|ltaGw nufpg] 3f]if0ff ul/;s]sf 5g\ .  
jftfj/0fsf lx;fan] / Aofkf/ 3f6f Go"gLs/0fsf lx;fan] eljio ljB'tLo ;jf/Lsf] ePtfklg b]xfoadf]lhdsf sf/0fn] 
g]kfnsf] kl/k|]Ifdf tTsfn} o;sf] ;Defjgf eg] b]lvb}+g . 
 

 ef}lts k"jf{wf/ ljB'tLo ;jf/Ld}qL gx'g', 

 gLltut Joj:yfsf] cefj @)$( ;fndf ag]sf] oftfoft Joj:yf P]gn] ljB'tLo ;jf/L ;DaGwL Joj:yf ;d]6\g g;Sg', 

 ;/sf/n] ljB'tLo ;jf/Lsf] dfkb08 xfn;Dd klg gtf]Sg' / o;sf] ;'/Iffsf ljifodf plrt Wofg k'¥ofpg g;Sg', 

 ljB'tLo ;jf/Ldf k|of]u x'g] lny]lgod Jof6«L tft]/ cfunfuLsf] hf]lvd /xg'sf ;fy} oxL Jof6«Lsf sf/0f ;jf/Lsf] 
d"No ;d]t dx+uf] kg{ hfg', 
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  h'g;'s} sDkgLsf] ljB'tLo ;jf/L leq\ofpg' cl3 elgiodf cfOkg]{ ;d:of, ltgsf] Spare Parts sf] pknAwtf, dd{t 
;Def/ vr{ af/] cEo:t g/xg', 

 uf8Ldf / rflh{Ë :6]zgdf km/s km/s Plugin Support ug]{ x'Fbf Plugin sf] dfkb08 lgwf{/0f gul/g', 

 ljB'tLo ;jf/Ldf @*Ü dfq eG;f/ afktsf] z'Ns ltg{'kg]{ ePtfklg o;sf] nfut ;fdfGo uf8L eGbf # u'0ff dx+uf] kg{ 
hfg', 

 *–!) jif{df Jof6«L km]g{'kg]{ x'Fbf km]/L csf]{ Jooef/ ylkg', 

 ^$ PlDko/sf] nfOg ePdf dfq ljB'tLo ;jf/Lx? @ 306fsf] rflh{Ë kZrft\ nueu @%) ls=ld= sf] ofqfto ug{ 
;S5g\ hasL clwsf+z 3/fo;L k|of]ustf{¢f/f !^ PlDko/ Ifdtfsf] dfq nfOg lnOg', 

 rflh{Ë :6]zgdf k|lto"lg6 nfut / k]6«f]lnod ;jf/L k|of]u ubf{ kg{ hfg] nfut af/] Plsg / oyfy{k/s 5nkmn gx'g' 
cyf{t cflwsfl/s ?kdf t'ngfTds nfutsf] 7f]; cWoog gx'g', 

 rflh{Ë :6]zgsf] cefjdf nfdf] b"/Lsf] ofqfto ug{ g;lsg', 
 
b}lgs ?kdf gful/ssf] hf]l8Psf] k]6«f]lnod kbfy{sf] d"No 3/]n' ahf/df ;:tf] jf :yL/ dfq} agfpg' klg nf]slk|o /fhgLltdf 
jf~5gLog} xf] . cGt/f{li6«o ahf/df k]6«f]lnod kbfy{sf] d"No a9]sf] cj:yfdf /fHon] w]/} 7"nf] /sd cg'bfgsf nflu vr{ 
ug{'kg]{ / To;n] cfly{s ;Gt'ngdf kg]{ c;/sf] cj:yfaf6 d'QmL kfpgsf nflu xfn s]xL jif{ b]lv k]6«f]lnod kbfy{sf] d"No 
lgwf{/0f cGt/f{li6«o ahf/sf] d"Nosf cfwf/df :jrflnt ?kn] x'g] Joj:yf 5 . 
 
lgZsif{M 
leGgfleGg} p2]Zon] :yfkgf ePsf oL b'j} lgsfosf Jofj;flos of]hgf / ultljlw km/s x'g' :jefljs xf] t/ cfGtl/s ?kdf 
pmhf{sf] e/kbf]{ >f]tsf] plrt pkof]usf] nflu oL b'j} ;/sf/L lgsfo aLrdf ;dGjosf] 68\sf/f] cfjZostf b]lvG5 . To;} 
u/L 3/]n' pmhf{sf] Joj:yfkg / pmhf{ ;'/Iffsf nflu pmhf{ dGqfno, cy{ dGqfno, pBf]u jfl0fHo tyf cfk"lt{ dGqfno 
nufotn] cGt/ dGqfno ;dGjo ug'{ h?/L 5 / o;sf lglDt a[xQ/ /fli6«o 5nkmn / gLlt cfhsf] cfjZostf xf] . 
 
;Gbe{ ;fdfu|LM 
sflGtk'/ /fli6«o b}lgs 
uf]/vfkq /fli6«o b}lgs 
 
n]vs lgudsf] ;xfos k|jGws x'g'x'G5 . 
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 ISO Certification and Ways to Reform NOCL Laboratory 

Sanjay Dahal 

NOCL Laboratory: 

To provide quality petroleum products inside the country Nepal Oil Corporation Ltd. has established different 
laboratory under the clause of 3.3.1 & 5.1 of  "Nepal oil corporation limited petroleum product quality control 
by law 2064". Now, NOCL has one central laboratory, 11 non-aviation depot laboratories and 7 aviation depot 
laboratories for testing petroleum product received from IOCL to distribute different parts of country.  

In Nepal, many private and government organization are ISO certified whereas Nepal Oil Corporation Ltd. and 
its laboratories are yet to be certified. Therefore, to increase organizational reputation, reliability, efficiency & 
quality service NOCL needs to be certified with ISO. Among different standard published previously, ISO 9001 
certification and ISO 17025 accreditation are crucial to enhance quality service from NOCL Laboratory. 

What is ISO? 

International Organization for Standardization (ISO) is an independent, non-governmental international 
organization with a membership of 164 national standards bodies. Through its members, it brings together 
experts to share knowledge and develop voluntary, consensus-based, market relevant International Standards 

that support innovation and provide solutions to global challenges. ISO has published 22904 International 
Standards and related documents, covering from industry to technology, food safety to agriculture and 
healthcare.  

ISO story began in 1946 when delegates from 25 countries met at the Institute of Civil Engineers in London 
and decided to create a new international organization „to facilitate the international coordination and 
unification of industrial standards‟. On 23 February 1947 the new organization, ISO, officially began its 
operations. 

What is ISO 9001? 

ISO 9001 is an international standard for a quality management system (QMS).  The standard is used by 
organizations to demonstrate their ability to provide products and services consistently that meet customer 
and regulatory requirements and to demonstrate continuous improvement.The current version is ISO 
9001:2015, which was published in September 2015 (thus the: 2015). 

Ways to make NOCL Laboratory ISO 9001 certified: 

First NOCL Laboratory has to follow the steps to implement an ISO 9001 quality management system. 

Certification Body (CB or Registrar) audits the performance of NOCL Laboratory against the latest version of 
the ISO 9001 Requirements. 

The Requirements includes 10 sections (clauses), with additional subclauses related to the Plan-Do-Check-Act 
system. However, only sections 4-10 contain requirements that are auditable.  

When NOCL Laboratory passes this audit, the Registrar issues an ISO 9001 Certificate for a three year period. 

Finally, it must be re-certified at every three years in order to maintain ISO 9001 certification status. 

What is ISO/IEC 17025? 

ISO/IEC 17025 accreditation is the single most important standard for calibration and testing laboratories 

around the world. ISO 17025 accredited laboratories have demonstrated that they are technically proficient 
and able to produce precise and accurate test and calibration data.  

Laboratory accreditation bodies use the ISO 17025 standard specifically to assess factors relevant to a 
laboratory‟s ability to produce precise, accurate test and calibration data. To ensure continued compliance, 
accredited laboratories are regularly re-assessed to check that they are maintaining their standard of technical 
expertise.  
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 Steps for implementation of ISO 17025:2017 in Nepal Oil Corporation laboratory: 

 

 

Awareness 
Training 

Training session(s) for creating awareness about ISO 17025 standard 
and quality management among all laboratory personnel. 

 

 

 

1 

Policy & Objective          Finalize the quality policy and objectives of NOCL Laboratory as per               
requirements of ISO 17025 standard. 

         Quality policy must have commitment for continual improvement of 
employees and customers service. 

         Quality objectives should be developed on the basis of SMART technique. 
Specific, Measurable, Achievable, Relevant and Time bound. 

 

 

2 

Gap Analysis          Find the gap between the existing operations and requirements of ISO 
17025 standards. 

         Develop a detailed gap analysis report showing degree of compliance of 
existing level of operations with various clauses of ISO 17025 standards. 

 

 

 

3 

Documentation As per the norms of QMS prepare the following documents. 

         Quality Manual 

         Functional procedures / test procedures 

         Functional formats 

         System Procedures 

         System formats 

         Functional work instructions / test instructions 

 

 

4 

Internal Audit Conduct internal auditor training 

         Internal audit Master Plan 

         Internal audit schedule 

         Internal audit report 

         Internal audit result action plan 

 

 

5 

Management 
Review Meeting 
(MRM) 

Organize a formal QMS meeting covering:- 

         MRM agenda 

         MRM minutes 

         MRM action plan 

 

 

6 

Shadow Audit Manage a comprehensive pre-certification audit to reflect the changes required 
as per the document review audit done by the accreditation body. 

       If any Non-conformity observed in the system and addresses the same 
before the final certification audit. 

 

7 

Final accreditation 
Audit 

Final accreditation audit is done by accreditation body and after the audit 
organization will be awarded with ISO 17025. 
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 Following are the some national and international laboratory which are accredited from ISO 
17025 

S.N. NAME OF THE LABORATORY CERTIFICATE 
No. 

DISCIPLINE 

1 Central Laboratory, Indian Oil Corporation Limited, mumbai, 
India 

CC-2377 Chemical 

2 Indian Oil Corporation Limited (Marketing Division), Lucknow 
Terminal Laboratory, India 

TC-5869 Chemical 

3 Bharat Petroleum Corporation Limited, Quality Assurance 
Laboratory, Punjab, India 

TC-7273 Chemical 

4 Hindustan Petroleum Corporation limited, Quality Control 
Laboratory, Kanpur Terminal, India 

TC-8451 Chemical 

5 Instrument Section & Natural Products Research Laboratory, 
Department of Plant Resources, Ministry of Forest and Soil 
Conservation, Thapathali, Kathmandu, Nepal 

TC-7999 Chemical 

Source: National Accreditation Board for Testing and Calibration Laboratories (NABL), India 

Requirements of Bath formation test to reform NOCL Laboratory: 

Among the entire full specification test of petroleum products, NOCL laboratory is conducting very few tests, 
since the organization is unaware of some parameters of petroleum products. So to provide quality service, 
NOCL laboratory must be able to carry out at least batch formation test of all the products as soon as possible 
and should plan for the full specification test. Following table describes the different test to be carried out for 
the batch formation of petroleum products. 

S.
N. 

Characteristic(As per BSIV 
Standard) 

ATF2       
(JET A1) 

M
S1 

HS
D1 

SK
O1 

Current Facilities of NOCL 
Laboratory 

1 Appearance √ √ √ √ Available   

2 Colour (Visual) √ √ √   Available   

3 Colour (Visual) for Blue dyed/ 
Saybolt 

√     √   Not Available 

4 Density @15oC √ √ √ √ Available   

5 Particulate Contamination test √       Available   

6 Total Acidity, Inorganic Acidity √         Not Available 

7 Aromatic content √         Not Available 

8 Flash Point √   √ √ Available   

9 Freezing point √       Instrument on  maintenance 

10 Special Energy Net or Aniline 

Gravity Product 

√         Not Available 

11 Olefins √         Not Available 

12 Kinematic Viscosity @ 40oC     √   Available   

13 Kinematic Viscosity @ -20oC √       Available   

14 MSEP or water Reaction √       Available   
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 S.
N. 

Characteristic(As per BSIV 
Standard) 

ATF2       
(JET A1) 

M
S1 

HS
D1 

SK
O1 

Current Facilities of NOCL 
Laboratory 

15 Smoke Point/Naphthalene √     √ Instrument on maintenance 

16 Pour Point     √     Not Available 

17 Distillation √ √ √ √ Available   

18 Cetane Index     √     Not Available 

19 Gum content (solvent washed) √ √     Instrument on maintenance 

20 Copper Strip Corrosion for 3 

hrs. @ 50oC 

2 hr @ 100oC √ √ √ Available   

21 Silver strip Corrosion for 4 hrs. 
@ 50oC 

√       Available   

22 Total Sulphur √ √ √ √   Not Available 

23 Sulphur Mercaptane or Doctors 
Test 

√         Not Available 

24 RON   √       Not Available 

25 Electrical Conductivity √       Available   

  Total Sulphur 20 8 10 8 12 10 

Source: 1 "Industry Quality Control Manual for Non-Aviation Petroleum Product" (2019)    
  Appendix 15, Ministry of Petroleum & Natural Gas, Government of India  

 2. "Quality Control & Assurance Manual on Aviation Fuel" (2011) Nepal Oil Corporation Limited 

Other needs to be provided in NOCL Laboratory: 

 In addition to the ISO requirements following are some points which should be applied to the NOCL 
Laboratory.  

 Working area should be spacious and safe 

 There should be specified laboratory for conducting research & study of petroleum products, its 
alternatives, standard, purity, adulterations, etc. 

 Sufficient number of QC officer and other laboratory employees for sampling, testing, reporting and 
documentation of petroleum products should be managed. 

 There should be attractive incentive for employees in health hazardous areas (whereas other 
government laboratory employees are rewarding with extra allowances) 

 There should be motivational practice for lab personnel, more seats for higher post and regular 
promotion, which helps to sustain the qualified and competent employees in the organization. 

Conclusion: 

As a conclusion, fulfillment of all of the above requirements and installation of essential equipment for the 
batch formation test and accreditation of the entire test with ISO 17025 is mandatory. This makes the NOCL 
Laboratory and its service internationally recognized & trustworthy for consumers and other stake holders.  

Reference: 

https://www.iso.org/home.html Retrieved 15 Dec 2019 

"ISO 9000 - Quality management". International Organization for Standardization. 
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  "Quality Management Principles" (PDF). International Organization for Standardization. 2015. ISBN 978-92-
67-10650-2. 

 "Principles behind ISO/IEC 17025" (PDF). Canadian Association for Laboratory Accreditation (CALA). 
Retrieved 15 Dec 2019 

https://asq.org/quality-resources/iso-9001Retrieved 15 Dec 2019 

"Nepal Oil Corporation limited petroleum product quality control by law 2064" 

 "Industry Quality Control Manual for Non-Aviation Petroleum Product" (2019), Ministry of Petroleum & 
Natural Gas, Government of India  

 "Quality Control & Assurance Manual on Aviation Fuel" (2011) Nepal Oil Corporation Limited 

 

n]vs lgudsf jl/i7 ;xfos x'g'x'G5 . 
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 WAVES OF RIDESHARING 

 Sandeep Rimal 

After a traffic police fined the Pathao rider on Kathmandu accusing him of "using the vehicle on purpose other 

than permitted", debate has now been heated, whether the ride sourcing platforms like Tootle and Pathao are 
legitimate or not? 

A month ago Department of Transportation Management (DOTM) released a public notice prohibiting the use 
of private vehicles on public transportation, which is believed to have been influenced by the Taxi 
Entrepreneurs of Nepal, who are consistently demanding the shutdown of Tootle and Pathao in Nepal.  

In the chaotic traffic of Kathmandu, it's not easy to commute through public transportation all the time. 
Overcrowded buses, expensive taxis and inconvenient routes have been a major headache for 
Kathmanduites. However, people were able to breathe a sigh of relief when services like tootle and Pathao 
started to operate in the valley. These ride sourcing platforms somehow addressed the problem making the 
public transportation convenient even in the off hours. Unfortunately, the users of ride sourcing platforms are 
now again in despair as the riders are objected by the authorities condemning such services illegitimate in 
Nepal. 

Ridesharing during the Blockade of 2015 

The basic idea of Tootle and Pathao is actually ride sourcing instead of ridesharing, where users can find a 
ride on a motorcycle or car at a cheaper fare than Taxi. Since the operation of Tootle and Pathao, the Taxi 
Service providers consider themselves as a major victim of these tech companies.  

Idea of ride sharing in Nepal, immensely grew up during the Blockade Imposed by India on 2015. Shortage of 
fuel resulted in mobilization of less motor vehicle which developed the new culture of ridesharing. Ridesharing 
proved itself to be the best options to ease the public transportation without operation of additional fleets of 
vehicles.  

Flaws in the existing transportation mechanism 

Flaws in existing transport mechanism have already outraged the passengers. Issues like misconduct with 
passengers, hooked fare meters and illegally hiked fare has been a serious problem from Taxi Operators 
which the regulating authorities have not yet been able to solve completely which is helping public to build 
trust and support to these tech ventures.  

Tootle was a unique idea in Nepal to realize these flaws in current transportation system which came ahead 
with commercialization of ridesharing by provided economic opportunity to the rider whereas made possible 
for the passenger to travel cheaper. Tootle was the first to come up with the idea of ride sourcing which was 
later followed by Bangladeshi company Pathao.  

Legal Provisions of Nepal 

As Nepal has no statute regarding the provision of ride sourcing, thus irrespective of being unique and 
innovative, these services have been a complex issue for DOTM. Existing provision in the Transport 
Management Act, 2049 has a clear provision restricting the use of private vehicle in public transportation.  

Article 8.1 of the Act defines private vehicle as a vehicle used for private purpose whereas Article 8.2 restricts 
the use of private vehicle in transportation service. Similarly, Article 12 of the Act does not permit the use of 
vehicle in other purpose than stated during registration.  

The major issue in this context is; the vehicles used by these service providers are the private vehicles as 
stated in Article 8.1 of the Act. 

Legal provisions in other countries 

Though complexity in operation of ride sourcing services is new to Government of Nepal, such difficulties are 
already wisely addressed by other Governments. When Uber was first launched in Bangladesh on 2016, Road 
& Transport Authority of Bangladesh declared such service illegal due to conflicting provisions in Bangladesh 
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 Motor Vehicles Act. 
1
Later the authority formulated a guideline on 2018 for the operation of ride sourcing 

services after the ride sourcing service providers petitioned against the rule lobbying amendment in the 

existing Act making it suitable for the operation of their services.
2
  

Motorcycle Taxis are very common in Asia. Countries where motorcycle has been a popular mode of transport 
have already implemented statutory provisions for integration of motorcycle in public transportation system. 
India, China, Thailand and many more countries including but not limited to UK and USA have legal provision 
for the operation of motorcycle taxi which has eased the issue of traffic management utilizing the available 
modes of transport. Permitting Motorcycle Taxi in Nepal could somehow solve the traffic management in peak 
hours and create economic opportunities to the unemployed. 

Challenges Ahead 

To till date, in the context of Nepal, ride sourcing companies consider themselves as a technology company 
instead of Transport Management Company which has been the biggest challenge to Government in 
regulating them. Liability regarding the security of both the rider and passengers are ultimately upon their 
own. These companies do not consider their riders as an employee which therefore results in no contribution 

to social security schemes as applicable to other Transportation Management Companies.
3
 While these issues 

have enough time to solve; the major challenge now is the statutory compliance of ride sourcing business 
operation. 

Meanwhile, the operation of ride sourcing has been strongly opposed by the Taxi operators who are 
competing with these ride sourcing companies which in Nepal's context has to pay various overheads and 
surcharges to obtain permit from government unlike the ride sourcing companies which are now operating 
with almost zero regulation from Government.  Regardless, sensitive factors like safety and security of both 
the rider and pillion should be fully insured.  

While very few complaints have been reported regarding the transport fare pricing mechanism of ride 
sourcing companies there is no authorized fare system from the Government. Similarly, the pricing system 
used by these companies is not transparent enough. Though very few of the Taxi's agree to run on a metered 
fare, Taxi‟s fare is preset by the Department of Transportation and the Calibration of Fare Meter requires 
periodic examination from the Nepal Bureau of Standard Measures. In contrast to it, the fare pricing 
mechanism of these ride sourcing companies are set by themselves, which needs to be regulated by the 
respective authority of Government. 

The Way Forward 

After the introduction of various platforms like Tootle, Sarathi, Pathao, etc. the Taxi Operators Association 
also came with their own mobile application Easy Taxi Nepal with a transparent system which is undoubtedly 
a positive outcome. This shows that the taxi operators are also ready to update themselves with technologies. 

As technologies are always a step ahead of law, government should now come up with dedicated law to 
address legal complexity regulating the use of private vehicles in ride sourcing ensuring the safety and 
security of users. Appropriate laws should be enacted to ensure safety of sensitive information like user's 
privacy. The pricing mechanism should be fair and transparent enough in the benefit the users. If properly 
executed unique ideas like these will contribute in Government's mission of Smart city ensuring easy and 
convenient commuting. 

n]vs lgudsf jl/i7 ;xfos x'g'x'G5 . 

 

                                                             
1 Uber taxi services in Dhaka illegal: BRTA (https://m.bdnews24.com/en/detail/bangladesh/1248033?) 
 

2 Ride-apps get nod, need BRTA permit (https://www.thedailystar.net/country/uber-and-pathao-ride-apps-

get-government-nod-need-brta-permit-1520146) 
 
3 Tootle:Terms of Use https://tootle.today/terms_and_conditions/index.html 
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 xjfO{ OGwg / lgud 
/fh' >]i7 

 
g]kfndf g]kfn cfon lgud lnld6]8 :yfkgf x'g' k"j{ xjfO{ OGwg (ATF: Aviation Turbine Fuel) sf] ljt/0f ljb]zL 
sDkgLx?af6 x'Fb} cfPsf]df lgud :yfkgf kZrft g]kfndf ;+rfng x'g] ljdfg sDkgLx?nfO{ cfjZos kg]{ xjfO{ OGwg sf] cfk"lt{, 
e08f/0f tyf laqmL ljt/0fsf] k"0f{ :jfldTj lgudn] lnO{ sf/f]af/ ub}{ cfPsf] 5 .  
g]kfndf ;+l3otf nfu" eP;+u} b]zsf] rf}tlkm{ ljsf; tyf ko{6g If]qsf] ljsf; ug{ b]z leq ljleGg :yfgx?df cGt/f{li6«o 
ljdfg:yn ;+rfng ug]{ gLltnfO{ cfTd;ft ub}{ lgudn] ljleGg xjfO{ OGwg l8kf]x?sf] :t/f]Gglt ug]{ sfo{ cufl8 j9fPsf] 5 . 
g]kfnsf ljleGg Pc/kf]6{x?df lgoldt b}lgs p8fgx? e}/x] tfklg lgudsf] l/o"lnË ;'ljwf gx'Fbf sf7df8f}+af6 g} cft]–hft] 
OGwg e/L hfg' kg]{ cj:yf /x]sf] 5 eg] sf7df8f}+ Pc/kf]{6df l/o"lnË nufot cGo ;]jfx?sf] cTolws rfk /x]sf] 5 . 
t/fO{ If]qaf6 g} 9'jfgL u/L xjfO{ OGwg sf7df8f}+ cfk"lt{ ul//x]sf] kl/k|]Iodf xjfO{ OGwg e08f/0f gePsf :yfgx?df xjfO{ 
OGwg pknAw u/fpg ;s] sf7df8f}+df l/o"lnËsf] rfk sd x'g], hxfhx? klg cfgf] k"0f{ Ifdtfdf rNg kfpg] / sf7df8f}+sf] 
l/o"lnË rfknfO{ b[li6ut ub}{ cfjZostfg';f/ hxfhx?n] cft]–hft] OGwg pk/f]Qm Pc/kf]6{x?df g} lng ;Sg] x' Fbf tL 
:yfgx?df ;d]t lgudn] e08f/0f Ifdtf tyf l/o"n/ ;lxtsf] xjfO{ OGwg sfof{no agfpg cfjZos /x]sf] s'/f gsfg{ 
;lsb}g . ;f]xL sfo{sf nflu xjfO{ OGwg l8kf] e08f/0f gePsf Pc/kf]6{x?df Jojl:yt OGwg e08f/0f l8kf] tyf sfof{no 
ejg agfO xjfO{ OGwgsf] ljqmL ljt/0f ug{ rGb|u9L Pc/kf]6{–emfkf, hgsk'/ Pc/kf]6{–hgsk'/, wg'iff / dGynL Pc/kf]6{–
dGynL, /fd]5fkdf lgdf0f{sf] sfo{ cl3 j9fOPsf] 5 eg] /fli6«o uf}/jsf] lgdf{0fwLg uf}td a'4 cGt{/fli6«o ljdfg:yn / 
kf]v/f ljdfg:yndf lgudsf] xfn /x]sf] xjfO{ OGwg l8kf]x?df yk hUuf v/Lb÷lnhdf lnO{ :t/f]GgtL ug]{ sfo{ eO/x]sf] 5 . 
To:t} u/L gful/s p8\8og k|flws/0fsf] ;xsfo{df ljleGg ljdfg:ynx? h:t}M /fhlj/fh, hgsk'/, l;d/f, dGynL, e/tk'/, 
bfË, g]kfnu~h tyf kmfKn' ljdfg:ynx?df xjfO{ OGwg l8kf] lgdf{0fsf hUuf 5gf}6 ug]{ sfo{ klg cufl8 j9fOPsf] 5 . To;} 
u/L O{l08og cfon skf]{/]zg tyf g]kfn u'0f:t/ tyf gfktf}n ljefusf] ;xsfo{df l;gfd+un l:yt lgudsf] s]Gb|Lo 
k|of]uzfnfsf] :t/f]GgtL ug]{ sfo{ klg cl3 j9fOPsf] 5 . 
 
lgudn] b]zsf bz -!)_ Po/kf]6{x?df xjfO{ OGwg l8kf] ;+rfng u/L ;]jf k|bfg ul//x]sf] 5 . 

tflnsf g+=! 
Details of Storage and Refuelling Facilities in Aviation Fuel Stations 

SN Name of Airport Fuel 

Type 

Storage 

Capacity 

(KL) 

Storage Type Refueller 

Details 

1 Bhadrapur Airport Jet A-1 28 Refueller 2 

2 Biratnagar Airport Jet A-1 232 UG tank (70 x 3), Refueller 2 

3 Janakpur Airport Jet A-1 32 Refueller 2 

4 Manthali Airport Jet A-1 39 Refueller 3 

5 Tribhuvan 

International Airport 

Jet A-1 7801 Vertical tank  

(1,600 x 3, 760 x 3), UG tank (70 x 8), Refueller 

8 

6 Pokhara Airport  Jet A-1 87 UG tank (16 x 4), Refueller 2 

7 Bhairahawa Airport Jet A-1 94 UG tank (15 x 4), Refueller 3 

8 Nepalgunj Airport Jet A-1 303 UG tank (70 x 4), Refueller 2 

9 Surkhet Airport Jet A-1 82 UG tank (15 x 4), Refueller 2 

1

0 

Dhangadhi Airport Jet A-1 63 UG tank (15 x 3), Refueller 2 

  Total   8761   28 nos. 

 
lgudn] Ol08og cfonsf /S;f}n, l;lnu'8L / Onfxfjfb l8kf]x?af6 xjfO{ OGwgsf] cfk"lt{ ub}{ cfO{/x]sf] 5 / lgudsf] ljut 
^ jif{sf]] cfoft tyf ljqmL ljt/0f lgDgfg';f/sf] /x]sf] 5 . 

tflnsf g+=@ 
cfly{s jif{ cfoft -ls=nL=_ ljqmL -ls=nL_ 

@)&%÷&^ 2,00,108 2,00,137 

@)&$÷&% 1,97,220 1,94,358 

@)&#÷&$ 1,64,836 1,64,299 

@)&@÷&# 83,819 80,119 

@)&!÷&@ 1,41,404 1,39,404 

@)&)÷&! 1,25,678 1,23,527 
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 Po/kf]{6ut ?kdf lgudn] cf=j= @)&!÷)&@ b]lv cf=j= @)&%÷)&^ ;Dd ljleGg xjfO{ OGwg l8kf]x?af6 lgDg adf]lhd xjfO{ OGwg 
ljqmL u/]sf] b]lvG5 . 

tflnsf g+=# 
g]kfn cfon lgud lnld6]8 

xjfO{ OGwg ljqmL ljj/0f -lsnLdf 
xjfO{ OGwg l8kf] 2071.072 2072.073 2073.074 2074.075 2075.076 

eb|k'/  – – 1,425 2,191  2,870  

e}/xjf 881  911  1,775  2,903  3,213  

lj/f6gu/ 2,448  2,997  3,296  3,971  5,025  

wgu9L 602  726  922  2,229  2,421  

sf7df8f}+ 130,063  69,620  149,011  172,537  174,809  

dGynL 110  8  48  72  490  

g]kfnu+h 2,381  3,266  4,059  5,882  6,293  

kf]v/f  2,073  1,464  2,480  3,288  3,854  

;'v]{t  847  1,128  1,284  1,283  1,160  

hDdf  139,404  80,119  164,299  194,358  200,137  

j9L÷36L  – -42.53_ 105.07 18.29 2.97  

g]kfn gul/s p8\oog k|flws/0fsf] ;g\ @)!* sf] jflif{s k|ltj]bg cg';f/ xfn b]z e/ /x]sf ljdfg:ynx?df x'g] p8fg–
cjt/0fsf] ;+lIfKt ljj/0f lgDgfg';f/ /x]sf] 5 . 

tflnsf g+=$ 
  cGt/f{li6«o ljdfg -p8fg–cjt/0f_ cfGtl/s ljdfg -p8fg–cjt/0f_ 

Pc/kf]6{ 2014 2015 2016 2017 2018 2014 2015 2016 2017 2018 

lqe'jg cGt/f{li6«o 
ljdfg:yn 

27,208  26,563  27,118  33,362  33,933  68,536  65,865  73,876  93,107  95,580  

lj/f6gu/ ljdfg:yn           7,794  9,362  9,342  9,904  9,812  

uf}td j'4 ljdfg:yn           3,996  3,751  4,666  7,742  8,258  

g]kfnu+h ljdfg:yn           9,107 9,918 11,362 13,838 14,822 

kf]v/f ljdfg:yn           36,913 29,303  23,927  36,077  42,358  

afh'/f ljdfg:yn           756  1,500  966  1,068  1,092  

e/tk''/ ljdfg:yn           2,538  2,340  4,612  8,182  7,774  

ef]hk'/ ljdfg:yn           368  348  526  444  372  

rGb|u9L ljdfg:yn           3,214  4,300  4,106  4,522  4,768  

wgu9L ljdfg:yn           1,208  1,150  1,086  2,530  3,076  

8f]Nkf ljdfg:yn           1,517  1,274  1,638  1,200  1,556  

hgsk'/ ljdfg:yn           2,466  1,532  1,724  2,073  3,975  

hf]d;f]d ljdfg:yn           3,855  2,804  3,222  3,222  3,209  

kmfKn' ljdfg:yn           374  3,827  3,326  2,965  3,297  

/f/f ljdfg:yn           836  736  1,314  1,640  2,360  

?s'd ljdfg:yn           122  220  170  214  186  

l;d/f ljdfg:yn           3,370  3,108  4,594  5,374  9,500  

l;ldsf]6 ljdfg:yn           4,082  6,470  13,368  14,725  13,960  

;'v]{t ljdfg:yn           5,620  5,263  5,099  3,765  4,567  

tfKn]h'Ë ljdfg:yn           180  90  324  334  299  

t]lGhË lxnf/L  
-n'Snf_ ljdfg:yn 

          16,802  16,767  20,418  27,292  31,636  

t'lDnË6f/ ljdfg:yn           1,682  1,978  1,906  1,788  1,677  

hDdf    

27,208  

   

26,563  

   

27,118  

   

33,362  

   

33,933  

    

175,336  

    

171,906  

    

191,572  

   

242,006  

    

264,134  
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 lgudn] ljleGg xjfO{ sDkgLx?nfO{ OGwg e08f/0f ;'ljwf gePsf Pc/kf]6{x? h:t}M rGb|u9L, dGynL / hgsk'/af6 klg tby{ ?kdf 
l/o"n/nfO{ g} e08f/0f agfO xjfO{ OGwg ljqmL ljt/0f ub}{ cfO/x]sf] 5 .  
 
lgudn] pk/f]Qm !) xjfO{ OGwg l8kf]x?af6 lgDg xjfO{ sDkgLx?nfO{ ;]jf lbO{/x]sf] 5M 

tflnsf g+=% 
l;=g+ cGt/fli6«o xjfO{ sDkgL l;=g+ /fli6«o xjfO{ sDkgL 

!= Pc/ c/]jLof != a'4 Pc/ 
@= ljdfg j+unfb]z @= ;ld6 Pc/ 
#= e'6fg Pc/nfOG; #= Pg=P= g+ !!, lju|]8 
$= a'4 Pc/ $= g]kfn Pc/nfOG; 
%= 8|'s Pc/ %= ;f}o{ Pc/nfOG; 
^= Oltxfb Pc/j]h ^= >L Pc/nfOG; 
&= KnfO b'jO{ &= l;d|Ls Pc/nfOG; 
*= lxdfnog Pc/nfOG; *= l;tf Pc/ 
(= Ol08og Pc/j]h (= tf/f Pc/ 
!)= OlG8uf] !)= otL Pc/ 
!!= g]kfn Pc/nfOG; !!= Pc/ 8fOg]i6L 
!@= cf]dfg Pc/ !@= clN6Ro'8 Pc/ 
!#= stf/ Pc/j]h !#= lkm;6]n Pc/ 
!$= yfO{ Pc/j]h !$= x]nL Pe/]i6 
!%= 6/ls; Pc/nfOG; !%= dgfË Pc/ 
!^= rfOgf O:6g{ !^= dfp06]g x]nL 
!&= 8«fug Pc/ !&= Pg=P= g+ !!, lju|]8 
!*= dn]lzog Pc/nfOG; !*= k|e' x]nL 
!(= l;Ns Pc/ !(= l;d|Ls Pc/ 
@)= jftflgof Pc/j]h @)= eL=eL=cfO{kL 
@!= rfOgf ;fpy{g @!= ;ld6 x]nL 
@@= dflnGbf] Pc/ @@= s}nfz x]lnsK6/ 
@#= l;r'jfg @#= >L x]nL 
@$= l6j]6 Pc/nfOG;   
@%= Oyf]lkog Pc/nfOG; (UN)   
@^= hlh/f Pc/j]h   
@&= sf]l/og Pc/   
@*= Pc/ rfOgf   
@(= ;nfd Pc/   
#)= yfO{ nfOcf]g   
#!= o"lg6k Pc/j]h   

#@= cp/f PlePzg   

 
xfn lgudn] ljleGg xjfO{ OGwg l8kf]x? ;do ;fk]If ;+rfng ug{ / l8kf]x?sf] :t/f]Ggltsf nflu  tnsf] tflnsf adf]lhd ljleGg xjfO{ 
OGwg l8kf]x?df lgDg adf]lhdsf] sfo{x? cufl8 j9fOPsf] 5 . 
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 tflnsf g+=^ 

Details and Work Progress of Storage and Refuelling Facilities in Aviation Fuel Stations 

SN 
Aviation 

Fuel Station 
Ongoing Works 

1 Bhadrapur DPR preparation ongoing for 1,000 KL storage and allied facilities 

2 Biratnagar 
One 70 KL UG tank undergoing maintenance (after which the total storage 

capacity will be 280 KL) 

3 Janakpur 

Tendering process ongoing for the procurement of 30+30 KL bunded tank with 

aviation fuel dispensing system (after which the physical storage of 60 KL capacity 

will be added) 

5 Sinamangal 
Talks ongoing with CAAN for acquiring land required for 10,000 KL storage 

capacity extension, adjacent to the South of existing 1,600 KL tank farm area 

6 Pokhara 

About 18 ropani (9,030 sq m) land has been allocated for the establishment of 

NOC's AFS by CAAN at Pokhara Regional International Airport; Consulting service 

undergoing in collaboration with IOE's Consulting Service for tendering the AFS 

project (of about 3,000 KL storage capacity) in Design and Build approach 

7 Bhairahawa 

Short term plan: Tender under evaluation for the construction of 350 KL UG 

storage capacity within the existing AFS premises 

Long term plan: About 7 bigha land has been allocated for the establishment of 

Gautam Buddha AFS by CAAN at Gautam Buddha International Airport; Consulting 

service undergoing in collaboration with IOE's Consulting Service for tendering the 

AFS project (of about 10,000 KL storage capacity) in Design and Build approach 

8 Nepalgunj 
Request letter forwarded to CAAN for allocating proper for the establishment of 

AFS within airport permises 

 
lguddf sfo{/t sd{rf/Lx?sf] j[lQ ljsf;sf ;fy;fy} b}lgs sfo{ ;~rfngsf] nflu lgod, ljlgod tyf sfo{ljlwx? tof/ 
u/L t'?Gt nfu' ug'{ kg]{ ckl/xfo{tf e};s]sf] 5 . o;sf cnfjf lgudn] xfn ub]{ cfPsf] k]6«f]lnod kbfy{sf] sf/f]af/df 
n'lA/SofG6, lj6'ldg h:tf k]6«f]lnod kbfy{sf] sf/f]af/nfO{ yk ug'{ lgtfGt cfjZos e};s]sf]n] To; tkm{ cltlz3| sfo{ ug'{ 
lgudsf] nflu lxts/ g} x'g] b]lvG5 eg] dflysf] tflnsf g+=# adf]lhd lgudn] ljqmL ljt/0f ug]{ xjfO{ OGwgsf] jflif{s j[l4b/ 
cf}iftdf !%=&^ k|ltzt b]lvG5 . ;g\ @)@) nfO{ g]kfn e|d0f jif{ 3f]if0ff ul/Psf]n] lgudnfO{ g]kfnsf] ;Dk"0f{ 
ljdfg:ynx?df xjfO{ OGwg ;xh / ;'ne cfk"lt{sf] csf]{ dxTjk"0f{ r'gf}lt yk ePsf] dxz''; ug{ ;lsG5 . 
 
n]vs lgudsf jl/i7 ;xfos x'g'x'G5 . 
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 lgudsf] k|lta4tf k]6«f]lnod kbfy{df z'4tf 
 ;"rgf cfrfo{ 

g]kfn cfon lgud Ps ;]jfd'ns ;fj{hlgs ;+:yfsf] ?kdf lj=;= @)@& ;fn kf}if @^ ut] :yfkgf ePsf] ;+:yf xf] . 
o;sf] p4]Zo b]ze/ ;j{;'ne Pjd u'0f:t/o'Qm k]6 Èf]lnod kbfy{sf] cfoft, e08f/0f Pjd\ ljqmLljt/0f ug'{ xf] . 
lgudn] cfkm\gf] :yfkgf sfnb]vL g} cfkmgf] lhDd]jf/L k'0f{ ?kdf lgjf{x ub}{ cfPsf] 5 . k]6Èf]lnod kbfy{sf] cfk"lt{ 
eGbf klg z'4tf sfod /fVg' lgudsf] nflu r'gf}tLsf] ljifo xf]. 

g]kfn cfon lgudn] k]6 Èf]lnod kbfy{sf] cfk"lt{ k'0f{tof ef/taf6 ub{} cfPsf] Joxf]/f ;a}nfO{ ljlbt} 5 . xfn} lgdf{0f 
ePsf] df]tLxf/L–cdn]vu+h kfO{knfOg afx]s cGo ;a} :yfgdf ljleGg ;fwg dfkm{t O08Log cfon skf{]/]z;gsf] 
ljleGg depot⁄refinery af6 g]kfn cfon lgudsf] l8kf] ;Dd k]6 Èf]lnod kbfy{sf] cfk"lt} x'g] ub{5 .  

lgudsf] cfkm\gf] e}/xjf afx]s cGo :yfgdf k]6 Èf] kDk gePsf] sf/0fn] ubf{ lghL Joj;foLx?sf] kDk dfkm{t k]6 Èf]lnod 
kbfy{ k]6 Èf]n l8hn / dl§t]n :yfgLo hgtf ;Dd k'/\ofPsf] 5 . o;/L lgusf] cfkm\g} kDk geP/ lghL Joj;foLsf] 
kDk dfkm{t :yfgLo hgtf;dIf k'/\ofpbf ;do ;dodf hgtfaf6 k]6 Èf]lnod kbfy{sf] u'0f:t/ ;DaGwL k|Zg cfon 
lgudn] ef]u]sf] 5 . g]kfn cfon lgud xfd|f] k|lta4tf k]6 Èf]lnod kbfy{df z'$tf eGg] gf/faf6 slxNo} klg kl5 k/]sf] 
5}g . lgudn] Ol08og cfon skf{]/]zgsf] ljleGg Depot⁄Refinery af6 k|fKt ePsf] k]6 Èf]lnod kbfy{sf] u'0f:t/ 
g]kfndf sf7df8f+} b]lv h'Dnfsf hgtf;Dd pxL u'0f:t/sf] k]6Èf]lnod kbfy{sf] pknAw u/fpg] ;w} k|of; u/]sf] 5 / 
s]xL xb;Dd ;kmn klg ePsf] 5.  

lguddf ;ftj6f k|b]zdf cfkm\gf] k|fb]lzs sfof{no /xsf] 5 . x/]s l8kf]x?df k]6Èf]lnod kbfy{sf] u'0f:t/ dfkg u/L 
oyfjt /fVgsf] nflu laboratory :yfkgf ul/Psf] 5 . Indian Oil corporation af6 k]6 Èf]lnod kbfy{ 9'jfgL ug{ 
k|of]u x'g] Tank Truck sf] x/]s chamber sf] Sample kl/If0f kZrft dfq Storage Tank df /fVg] ul/G5 . 
Tank Truck af6 k|fKt Sample k]6Èf]n ePdf density, temperature and final boiling point x]g{] ul/G5 . To;} 
u/L dl§t]n ePdf Density, Temperature sf] ;fy} flash Point klg x]l/G5, To;}u/L l8h]n ePdf Density, 

Temperature and viscosity x]l/G5 . o;/L k|fKt glthf Indian Oil corporation sf] Dispath report ;+u t'ngf 
ul/G5. 

Depot sf] Storage Tank df /x]sf] k]6 Èf]lnod kbfy{ klg ljlgod cg';f/ g} ;do ;dodf kl/If0f ul/G5 . Depot 
sf] Storage Tank sf] Sample 15-15 df lbgdf kl/If0f ul/, kl/If0f kZrftsf] glthf s]Gb|Lo k|of]uzfnfdf 
k7fpg] k|fjwfg /x]sf] 5. To;} u/L Non-Aviation (Petrol, Diesel and Kerosene) ePdf 3-3 dlxgfdf Storage 

Tank sf] Sample s]Gb|Lo k|of]uzfnfdf kl/If0fsf] nflu k7fOG5 . Aviation (ATF) ePdf 2-2 dlxgfdf Storage 
Tank sf]] Sample lgudsf] s]Gb|Lo k|of]uzfnfdf kl/If0fsf] nflu k7fOG5 . o;/L k|fKt Sample Test kZrft k|fKt 
glthf xfd|f] k]6 Èf]lnod kbfy{ u'0f:t/ tyf lgodfjnL adf]lhd eP gePsf] t'ngf ul/G5 . o;/L dfkb8 ljk/Ltsf] 
u'0f:t/ glthf k|fKt ePdf lgudsf] ljlgoddf pNn]v eP adf]lhdsf] sf/jfxL ug{] k|fjwfg  /x]sf] 5. 

lgudsf] u'0f:t/ lgoGq0f tyf cg'udg ljefun] ;d]t ;do ;dodf ljleGg :yfgdf /x]sf] k]6«f]n kDkdf uP/ 
;j{;fwf/0f hgtfn] u'0f:t/o'Qm k]6 Èf]lnod kbfy{ k|fKt u/]sf] jf gu/]sf] cg'udg u/L u'0f:t/o'Qm k]6 Èf]lnod kbfy{ 
ljqmL gu/]sf] v08df] v08df lgudsf] ljqm]tf ljlgodfjnL adf]lhd sf/jfxL ;d]t ug{] u/]sf] 5. 

lgudsf l8kf]x?df ePsf k|of]uzfnfdf hlt dfqfdf cfjZos Test x'g'kg{] xf], ;f] x'g ;s]sf] 5}g. To;sf] d'Vo 
sf/0f Lab equipment tyf ef}lts k"jf{wf/sf] sdL klg xf] . To;sf] ;'wf/sf] nflu lgudn] cfkm\gf] sbd 
rfn;s]sf] 5. lgudn] Euro-VI  leq\ofP ;+u} cfjZos kg{] sulphur content x]g{sf] nflu cfjZos pks/0fsf] 
vl/b k|lqmof cuf8L a9fPsf] 5. To;} k|sf/n] Batchformation test cGt/ut kg]{ Flash Point, Smoke Point, 

kinematic viscosity, cetane index, Existent gum cflb Test sf] nflu cfjZos pks/0fsf] nflu vl/b 
k|lqmof cuf8L ;f/]sf] 5 . o;af6 klg lgud u'0f:t/nfO{ lnP/ slt ;+j]bglzn eGg] s'/fsf] k'li6 x'G5 . 
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 lgudn] ca April af6 Indian Oil corporation dfkm{t Euro VI sf] k]6 Èf]lnod kbfy{ k|fKt ug{] ePsf] 5. Euro VI 
sf] k]6 Èf]lnod kbfy{df Sulphurcontent 10 PPM /x]sf] 5 . klxn]  Euro IV sf] k]6 Èf]lnod kbfy{df 
Sulphurcontent 50 PPM  /x]sf] lyof] . Sulphurcontent 36];+u} jftfj/0f k|b'if0fdf ;d]t sld x'G5 . lgudn] 
Euro VI sf] k]6 Èf]lnod kbfy{ leq\ofpgsf] nflu tof/L ;'? ul/;s]sf] 5 . Euro VI k]6Èf]lnod kbfy{ lelqP;+u} 
cfjZos x'g] Tank Clean b]lv earthing ;DaGwL sfo{ klg wdfwd eO{/x]sf] 5.  

k]6 Èf]lnod kbfy{sf] u'0f:t/ sfod ug{ lgudn] lgDglnlvt sfo{ ug'{ cfjZos b]lvG5. 

  lguddf k]6 Èf]lnod kbfy{ 9'jfgL ug{] Tank Truck sf] Epicoating ;do ;dodf kl/If0f ug{] u/fpg]. 

 Storage Tank ;do ;dodf ;kmf ug{] ⁄u/fpg], 

 gof+ dfkb08 cg';f/sf] rf}lj;} w06f ;]jf k|bfg ug{} lgudsf] cfkm\g} Petrol Pump x?sf] lgdf0f{ ug{]. 

 lgudsf] l8kf]x?df /x]sf Lab equipments x? hL0f{ cj:yfdf /x]sf] x'gfn] x/]s k|of]uzffnfsf] cg'udg 
u/L dfq sfd ;'lDkg] ;fy} cfjZos pks/0fx? vl/b ug{]. 

 gof+ pks/0f ;+u} bIf sd{rf/Lsf cfjZostf kg{] ePsfn] k|of]uzfnfdf sfd ug{] sd{rf/Lx?nfO{ cfjZos 
tflnd k|bfg u/L dfq sfd ;'lDkg]. 

 x/]s l8kf]df u'0f:t/ lgoGq0f ;DaGwL ljlgodfjnL cg';f/ sfd eP gePsf] cg'udg ug{] gePsf] v08df 
ljlgod adf]lhd sf/jfxL ug{]. 

lgudnfO{ gfkmfd'ns ;+:yfsf] ?kdf eGbf klg ;j{;fwf/0f nfO{ ;j{;'ne Pj\d u'0f:t/o'Qm k]6 Èf]lnod kbfy{ pknAw 
u/fpg] ;]jfd'ns lgsfosf] ?kdf 50 cf}+ jif{;Dd ;]jf lbb}+ cfPsf] ;+:yfsf] ?kdf x]g{' h?/L 5. 

n]vs lguddf al/i7 ;xfos x'g'x'G5 . 
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 g]kfndf ;+:yfgx?sf] lglhs/0f, ;fj{hlgs lghL ;fem]bf/L / g]kfn cfon lgud ln=. 
s]zj/fh kf08] 

;fj{hlgs ;+:yfgnfO{ :ki6 af]w u/fpFbf, o;sf b'O{j6f zflAbs sf]0faf6 a'‰g] ug{'k5{ . o;cGtu{t ;fj{hlgs zAbn] ;a}sf] 
;/f]sf/ / rf;f]sf] ljifo, ;/sf/sf] ;+/If0f / lgoGq0f, ;fdflhs hjfkmb]lxtfh:tf kIfnfO{ a'emfpF5 h'g ;/sf/L If]qsf] 
c+z xf] . To:t} ;+:yfg zAbn] pBdzLntf, Jofj;flostf, ljQLo ;DefJotf, lg0f{odf nrstf tyf :jfoQtfnfO{ a'emfpF5, 
h'g lghL If]q;Fusf] rl/q;Fu a9L glhs /xG5 . ;fj{hlgs ;+:yfgnfO{ kl/eflift ug]{ qmddf e"tk"j{ cd]l/sL /fi6«klt 
?ha]N6n] ;fGble{s cleJolQm lbFb} eg]sf 5G—;fj{hlgs ;+:yfg Pp6f To:tf] ;+:yf xf], h;n] ;/sf/sf] zlQmsf] kf];fs wf/0f 
u/]sf] x'G5, t/ lghL pBdsf] ;lqmotf Pj+ nrstf xfl;n u/]sf] x'G5 . ljz]iftM ;g\ !(#) sf] bzsdf k'FhLjfbL 
cy{Joj:yfn] ef]Ug'k/]sf] r/d cfly{s ;+s6 / bf];|f] ljZjo'4 kZrft\ nf]ssNof0fsf/L /fHo :yfkgfsf] ax; Pj+ /fHo lgolGqt 
of]hgfa4 ljsf; k|lqmofsf] yfngLh:tf alnof cfwf/x¿n] ;fj{hlgs ;+:yfgsf] :yfkgfnfO{ yk dnhn u/]sf] lyof] . 
;}4flGts / j}rfl/s tj/af6 lsG; / pgLkl5sf cy{zf:qLn] k|ltkfbg u/]sf] ldl>t cy{ Joj:yfnfO{ ljsl;t / ljsf;f]Gd'v 
;a} vfn] /fi6«x¿n] cFufNg k'u], tTkZrft\ ldl>t cy{tGq k5\ofPsf d'n'sdf klg ;fj{hlgs ;+:yfgx¿ :yfkgf x'g yfn] . 

g]kfndf ;fj{hlgs ;+:yfgM 
g]kfndf lj=;+= !((# df sDkgL sfg'g hf/L ePkl5 lj/f6gu/ h'6 ldn / lj=;+= !(($ df ljz]if P]g hf/LkZrft\ g]kfn 
a}+ssf] :yfkgfdfkm{t ;fj{hlgs ;+:yfgsf] cf}krfl/s u7g k|lqmof cf/De ePsf] lyof] . klxnf] k~rjifL{o of]hgf -lj=;+= 
@)!#–)!*_ cjlwdf ljleGg ldq/fi6«sf] cfly{s, k|fljlws / sfg'gL ;xfotfdf ;+:yfgx¿sf] :yfkgf x'g] qmdn] yfngL kfof] 
.rf}yf] cfjlws of]hgf cjlwb]lv b|'t ultdf ;+:yfgx¿sf] :yfkgf x'Fb} ;ftf}+ of]hgf cjlwsf] cGTo;Dd cfOk'Ubf ;fj{hlgs 
;+:yfgx¿sf] ;Î\of ^# ;Dd k'u]sf] lyof] . v'nf cy{gLltnfO{ cfTd;ft\ ub}{ ;+:yfgdf ;/sf/sf] nufgL 36fO{ ljlgj]z ug]{ 
gLltcGtu{t xfn;Dd #) j6f ;+:yfgnfO{ lghLs/0f ul/P . lghLs[t clwsf+z ;+:yfgsf] sfo{;Dkfbfg ;Gtf]ifhgs 5}g . 
kmntM g]kfndf ;fj{hlgs ;+:yfgsf] lbuf] Joj:yfkgsf nflu lghLs/0fnfO{ ;kmn ljsNksf ¿kdf :yflkt ug{ ;lsPg 
.cy{dGqfnoaf6 k|sflzt kx]+nf] lstfa @)&%cg';f/ g]kfndf xfn ;Dd cf}Bf]lus If]qdf &, Jofkfl/s If]qdf ^, ;]jf If]qdf 
&, ;fdflhs If]qdf %, hgpkof]uL If]qdf % / ljQLo If]qdf !! u/L s'n $! j6f ;fj{hlgs ;+:yfg cl:tTjdf /x]sf 5g\ 
.oLdWo] #& j6f ;fj{hlgs ;+:yfg dfq ;~rfngdf /x]sf 5g\ . ljB't\ k|flws/0fn] kl5Nnf] ;do nf]8;]l8ªdf u/]sf] 
pNn]vgLo ;'wf/n] ;fj{hlgs ;+:yfgsf] e"ldsfnfO{ cem a9fPsf] 5 .  

g]kfndf ;fj{hlgs ;+:yfg lghLs/0fsf] pboM 
@)$^ ;fnsf] kl/jt{gkl5 ;/sf/ v'nf cy{tGqsf] af6f]df cufl8 a9\of] . of]eGbf klxnf @)$@ ;fndf g]kfn c/a a}+ssf] 
:yfkgf u/]/ ;/sf/n] lghL If]qsf] nufgLnfO{ 9f]sf vf]n]sf] lyof]. k~rfotsf] clGtd jif{x¿df ljZj pbf/Ls/0fsf] e'd/Ldf 
kml;;s]sf] lyof] . cf7f}+ of]hgfn] lghLs/0fsf] af6f] ;dfTof] . pbf/Ls/0f / v'nf cy{tGqsf sf/0f lghL If]q alnof] ¿kdf 
Joj;fodf cfpg yfNof]. ;/sf/L ;+:yfg / lghL If]qn] lbg] ;]jfsf aLrdf k|lt:kwf{ x'g yfNof]. /fhgLlts ¿kdf o:tf 
;+:yfx¿df x:tIf]ksf] af6f] ;+:yfg P]g, @)@! n] u/]sf] lyof]. pQm P]gn] x/]s ;+:yfgdf ;/sf/n] tf]s]sf] ;~rfns / 
dxfk|aGws /xg] Joj:yf u/]sf] lyof]. P]gn] lbPsf] ;lhnf] af6f] k|of]u u/]/ ;/sf/n] ;+:yfgdf /fd|feGbf cfgf dflg; 
lgo'lQmsf] af6f] vf]Hof]. 

g]kfndf ;fj{hlgs ;+:yfg ;'wf/sf] k|of; nfuL lghLs/0f ubf{ M 
k"0f{ lghLs/0fsf] csf]{ j}slNks df]8n ;fj{hlgs–lghL ;fem]bf/L xf] . ;fj{hlgs–lghL ;fem]bf/Lsf] cjwf/0ffnfO{ cfh 
ljZjJofkL ¿kdf ckgfpg yflnPsf] 5 . a]nfotL k|wfgdGqL 6f]gL An]o/n] cfgf] zf;gsfndf ;fj{hlgs ;'wf/sf If]qdf 
;fj{hlgs lghL ;fem]bf/LnfO{ Pp6f dxTjk"0f{ pkfosf ¿kdf JofVof / nfu" u/]sf lyP . lghL If]qsf] nufgLsf] a]jf:tf ug]{ 
xf] eg] ;fdflhs tyf cfly{s If]qdf nufgL Go"g x'G5, h;af6 ;fdflhs ;]jf gful/sx¿nfO{ dxFuf] kg{ ;S5 . lghL tyf 
u}/;/sf/L If]qnfO{ k'FhL nufgLsf] ;fem]bf/ agfpFbf cf}Bf]lus nufgLdf k|f]T;fxg ldN5 . o;af6 /f]huf/L l;h{gfdf u'0ffTds 
;'wf/ ldNg ;S5 . o:t} ;fj{hlgs ;]jfsf] u'0f:t/df gf6sLo ¿kdf j[l4 ug{df klg ;fj{hlgs–lghL ;fem]bf/Ln] dxTjk"0f{ 
e"ldsf lgjf{x u5{ . of] df]8nnfO{ ckgfP/ ;+:yfgx¿sf] e"ldsf alnof] kfg{ ;lsG5 . g]kfndf ;fj{hlgs lghL ;fem]bf/Lsf] 
;fGble{stf g]kfnn] cfkm"nfO{ ;g\ @)#) ;Dddf cltsd ljsl;t /fi6«sf] ;"rLaf6 ljsf;zLn /fi6«df :t/f]GgtL x'gsf] nflu 
k'/f ug{'kg]{ tLg j6f ;'rsfË dWo] k|ltJolQm cfonfO{ jt{dfg ()@ cd]l/sL 8n/af6 !@$@ cd]l/sL 8n/ df k'of{pg'kg]{ 
;a}eGbf al9 r'gf}tLk"0f{ laifo x'g cfPsf] 5 . k|ltJolQm cfosf] a[l¢ ;du| cy{tGqsf] bLuf] cfly{s ljsf;n] k|efljt x'g] s'/f 
xf] . bLuf] cfly{s a[l¢sf] nflu d'Vo jfwssf] ?kdf /x]sf] sdhf]/ k"jf{wf/df nufgL cfslif{t ug{ / 7"nf kl/of]hgfsf] ljsf; 
ug{nfO{ ljutb]lv g} ;/sf/n] k|fyldstf lbb} cfPsf] ePklg o;df pNn]Vo k|ult x'g ;s]sf] 5}g . 
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 lghLs/0f ul/Psf PsltxfO ;+:yfg dfq} ;~rfngdfM 
g]kfndf xfn;Dd #) ;+:yfgnfO{ lghLs/0f ul/Psf] 5. To;dWo] !@ j6f dfq} ;~rfngdf /x]sf] cy{ dGqfnosf] tYof+s 5 . 
;~rfngdf /x]sfdWo] * j6f gfkmfdf afFsL @ j6f eg] gf]S;fgdf /x]sf] Pj+ lghLs/0f ul/Psf afFsL !* dWo] # j6f ;+:yfg 
cl:tTjdf 5}gg\ ;fy} * j6f aGb cj:yfdf 5g\ eg] & j6f ;~rfngdf g/x]sf] cy{ dGqfnosf] tYof+sdf pNn]v ePsf]  
b]lvG5 . 
;+:yfgdf /fHosf] bfloTj 36fpg tyf Jofj;flos tyf ljQLo cj:yfnfO{ alnof] agfpg lghLs/0f ul/Psf emG8} b 'O{ltxfO 
;+:yfgsf] cj:yf lg/fzfhgs 5. lglhs/0f ubf{ ckgfO{g] df]8flnl6sf] sf/0f lt ;+:yfgx?sf] cj:yf To:tf] ePsf] 
b]lvG5 . ‘aGb ug{ gkfOg] ;t{df To:tf pBf]u lghLs/0f ul/Psf] eP /f]huf/L knfogsf] cj:yf b]zn] em]Ng'kb}{gYof],Ú lghL 
If]qn] ug]{ j:t' tyf ;]jf pTkfbgdf ;d]t alnof] lgodg ug{ ;s]sf] eP lghL If]qsf] Psflwsf/, sf6]l{ \nª jf l;lG8s]6 
rNb}gYof].  

;+:yfg ;'wf/df lglhs/0fsf] ljsNkdf ;fj{hlgs lghL ;fem]bf/L M 
;+:yfsf] ;kmn sfof{Gjog ug{ ;/sf/ PSn}n] jh]6 ljlgof]hg ug]{, lgdf{0f sfo{ ug]{, hgzlQm AoaZyfkg ug]{, ;~rfng / 
kl/of]hgfsf hf]lvdx? Aoa:yfkg ug]{ nufotsf sfdx?df bIftf xfl;n ug{ g;Sg] x'gfn] lglh If]q;Fu hf]lvdsf] pko'Qm 
afF8kmfF8 u/L ;+:yf;Fu ;DalGwt ljleGg cfofddf ug]{ ;Demf}tf ;fj{hlgs lglh ;fem]bf/L xf] . ;fj{hlgs lglh ;fem]bf/Ldf 
;/sf/n] lglhIf]qaf6 d'VotM ;+:yfsf] nflu cfjZos ;|f]t ;fwgsf] ;'lglZrttf ug]{, gofF k|ljlwsf] k|of]u u/L nfut sd ug]{, 
k|efjsf/L ?kdf dfgj zlQm AoaZyfkg ug]{ tyf ;+:yfnfO{ Aoal:yt ;~rfng ug]{ h:tf sfddf k|efjsf/L e"ldsfsf] ck]Iff 
u/]sf] x'G5 . To;}n] ;fj{hlgs / lglh If]qsf km/s km/s IfdtfnfO{ pkof]u u/L ;+yfut ljsf; / ;~rfng ug]{ ljsf; 
df]8nsf] ?kdf lklklk cjwf/0fdf ;+;f/e/sf w]/} b]zsf 7"nf ;+:yf :yfkgf / k"jf{wf/ ;+/rgfx? lgdf{0f ul/Psf 5g\ . 

g]kfn cfon lgud lnld6]8M 
g]kfn cfon lgud lnld6]8 lj= ;+ @)@& ;fndf :yfkgf Jofkfl/s k|s[ltsf] , g]kfn ;/sf/sf] k"0f{ :jfldTjdf ;fj{hlgs 
;+:yfg xf]  .cfon lgudn] b]zdf k]6«f]lnod kbfy{sf] cfoft, 9'jfgL, e08f/0f / ljt/0f ug]{ sfo{ ub{5 . g]kfnn] s'g} 
k]6«f]lnod kbfy{ pTkfbg ub}{}g ;fy} k|;f]wg klg ug]{ cfg} KnfG6 gePsf]n] ubf{ k"0f{ ?kdf cfoftdf ljb]zL d'n'sdf lge{/ x'g'kg]{ 
afWotf 5 . g]kfn cfon lgud g} To:tf] ;+:yfg xf] h;n] b}lgs !*(# 6\of+s 6«s dfkm{t k]6«f]lnod kbf{y cfot u5{ / !%^# 
eGbf a9L lghL yf]s ljqm]tf dfkm{t ljt/0f ePsf] / cf =j= @)&^.)&& df yk !)@% j6f gofÒ ljqm]tf lgo"lQ x'gsf] nflu 
cfj]bg k]z ePsf] kfO{G5 .  k]6«f]lnod kbfy{sf] pRr dfusf sf/0f lgudnfO{ cfk'lt{ ;xh agfpg yk r'gf}tL b]lvG5  . x/]s 
aif{ k]6«f]lnod kbfy{sf] !^ k|ltztn] dfu al9/x]sf] cj:yfdf dfu / cfk'lt{ sf] Joj:yfkg sfo{nfO{ ;xh agfpg' kg]{ r'gf}tL 
nfO{ ;fdgf u/L cufl9 a9\g' kg]{ b]lvG5 .  s'n pmhf{sf] !% k|ltzt k]6«f]lnod kbfy{n] of]ubfg lbO/x]sf] 5 . OlG8og cfon 
skf]{/]zg ;+u  @)!& dfr{ @& df kfFr aif{sf] nflu ;Demf}tf eP adf]lhd g]kfndf k]6«f]lnod kbfy{sf] cfoft tyf cfk'lt{ 
eO{/x]sf] 5 .  

lgudn] cfpFbf] !% jif{df k]6«f]lnod kbfy{sf] cfk"lt{ / ljt/0f sDtLdf tLg u'0ffn] a9\g] k|If]k0f ul/;s]sf] 5 . b]zsf] a9\bf] 
;jf/L ;fwgsf] cfoft ,ljqmL tyf lta| 9+un] j[lb x'Fb} uPsf] ;x/Ls/0fsf sf/0f b]zsf] k]6«f]lnod kbfy{ dfu tTsfn 36\g 
;Sg] s'g} ;+s]t 5}g, of] cem a9\b} hfg]5 .  

xfn g]kfn cfon lgudn] cfgf] Jofj;flos /0fgLltcGtu{t lghL If]qaf6 9'jfgL / laqmL–ljt/0fdf lghL If]qsf] ;xeflutf 
sfod ub}{ cfPsf] 5 . k]6«f]lnodsf] sf/f]af/ cGo pkef]Uo j:t';/x xf]Og, of] cTofjZos j:t'leq k5{ . o;sf] cfk"lt{, d"No 
;xhtf / u'0f:t/sf ljifodf plQs} Wofg lbg'kg]{ x'G5 . o;sf] lg/Gt/ cfk"lt{ / u'0f:t/Lotfsf] k|Tofe"ltsf nflu k|efjsf/L 
lgodg ug]{ ;/sf/L :jfldTjsf] ;+:yf  x'g}k5{ . 

ljut nfdf] ;dob]lv k]6«f]lnodsf] sf/f]af/df lghL If]qnfO{ k|j]z u/fpg] s'/fsf] ax; x'Fb} cfP klg clxn];Dd lgudnfO{ dfq 
k]6«f]lnod kbfy{ cfoft / sf/f]af/sf] Psflwsf/ 5 . s]xL ;docl3 lgodg cfb]zsf] e/df lghL If]qsf s]xL sDkgLnfO{ 
k]6«f]lnod kbfy{sf] cfoft / laqmL–ljt/0fsf] lhDd]jf/L lbOP klg Tof] ljjfbd} /Xof] .lgud g]kfn ;/sf/sf] k"0f{ :jfldTjdf 
;+rflnt ;fj{hlgs ;+:yfg xf] . xfn o;n] ub}{ cfPsf] k]6«f]lnod kbfy{sf] cfk"lt{ tyf ljt/0f ug]{ sfof{df sl/j &) k|ltzt 
nufgL lglh If]qsf] lx:;f /x]sf] 5 .   

lgudn] ug]{ k]6«f]lnod kbfy{sf] sf/f]jf/ k|0fnLnfO{ dWogh/ ubf{ ;/sf/af6 ;+rflnt of] ;:yfsf] ljsNksf ?kdf k|lt:klw{ 
;+:yfsf] kl/sNkgf ;lxt jx;sf] ;'?jft  gePsf] xf]O{g . k]6«f]lnod kbfy{ h:tf] ;+j]bgl;n kbfy{df ;/sf/sf] k"0f{ lgoGq0f 



 

                                                                                                                                                                                 

168 

 

k|eft 2076 

 x'g' :jfefljs xf] / ljZjsf cGo d'n'sdf x'g] k|rng klg o:t} 5 . lgudsf] k]6«f]lnod kbfy{df ePsf] Psflwsf/ nfO{ yk 
Jojl:yt u/L lg/Gt/tf lbg yk sfg'gL / ;+:yfut Joj:yf ug'{kg]{ b]lvG5 .  
 
lgudnfO{ yk Jojl:yt / lg/Gt/tf lbg of] ;+:yfdf /x]sf] k"ÒhL ;+/rgfnfO{ ;fj{hlgs / lglhIf]q ljr ;fem]bf/Lsf] l;ŒfGt 
cg'?k ?kfGt/0f ug{ l9nf] ug'{ x'b}g . g]kfn 6]lnsdsf] k"ÒhLut ;+/rgf cg';f/ g} g]kfn ;/sf/sf] %! k|ltzt z]o/ sfod 
/fVb} $( k|ltzt lglh If]qsf] z]o/ lx:;f sfod u/L lgunfO{ cfw'lgs k|0ffnLjf6 ;+rfng ubf{ g} j9L pko"Qm b]lvG5 . 
h;sf] sf/0f ;/sf/sf] k|tIf lgu/fgLdf ;j{;fwf/0fn] cfðgf] nufgL ePsf] ;+:yf g]kfn cfon lgud k|lt ckgTj, k"0f{ 
lj:jf; ug{ ;Sg] af6f] v'Ng] 5 . o; ;DaGwdf k|s[of cuf8L a9fpg lgud ;+rfns ;ldlt, g]kfn ;/sf/, cy{ dGqfno Pj+ 
tfn'sjfnf dGqfnoaf6 ;d]t l:js[tL eO{ k|s[ofsf] nfuL v'nL;s]sf] 5 .  

n]vs lgudsf jl/i7 ;xfos x'g'x'G5 . 
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 cfGtl/s n]vfkl/If0f / cfGtl/s lgoGq0f 
u'88' s'df/ u'Ktf 

cfGtl/s n]vfk/LIf0f cfGtl/s lgoGq0f leqs} Ps pk k|0ffnL xf] . cfGtl/s r]s / n]vfk/LIf0fsf] k|efjsf/Ltfaf6 g} 
cfGtl/s lgoGq0fsf] ;f}Gbo{tf emNsG5 . cfGtl/s lgoGq0f Ps To:tf] k|lqmof xf] h;df Ps sd{rf/Lsf] sfo{ csf]{ 
sd{rf/Laf6 :jtGq?kdf cfˆgf] sfo{ ug]{ qmddf ?h' ub{5 / To:tf] sfo{ csf{sf] k|ltlnlk eg] xf]Og . n]vfk/LIfsnfO{ 
cfGtl/s lgoGq0f k|0ffnLsf] k|s[lt d"NofÍg u/L n]vfk/LIf0f hf]lvd Joj:yfkg / n]vfk/LIf0f k|lqmof / ljlw lgwf{/0f ug{ 
cfwf/ lbG5 . x/]s ;Ë7gdf sfo{/t hgzlQmsf] sfo{;Dkfbgdf ;'wf/ Nofpg pko'Qm sfo{ jftfj/0f, pTk|]/0ff / dgf]an, 
c;n sfo{ ;+sf/, kl/jt{gd'vL sfo{ Jojxf/, ;]jfdf xflb{stf ;lxt Integrity & Ethics sf] kfngfdf hf]8 lbPdf ;Ë7gsf] 
nIo / p2]Zo xfl;n ug{ cfGtl/s n]vfk/LIf0fn] Joj:yfkgnfO{ ;+:yfsf] k|efjsf/L ¿kdf p2]Zo k|fKtL] tyf hf]lvd 
Joj:yfkg ug{sf nflu ;xof]u ug]{ sfo{ ub{5 . ;+:yfdf sfo{/t sdrf{/Lx?sf] cg'ejL JolQmaf6 u/fOg] k/LIf0f sfo{nfO{ 
a'emfpFb5 . cfGtl/s n]vfk/LIf0fn] ljz]if u/L hf]lvd Jjoj:yfkg,cfGtl/s lgoGq0f tyf ;'zf;gdf s]lGb|t eO{ sfo{ ug]{ 
ub{5 . ;Ë7g leqs} hgzlQm jf cf=n]=k= zfvfn] Joj:yfkgnfO{ k|rlnt P]g lgod, sfg'g / k|lqmofsf] kl/kfngf eP jf 
gePsf] hfFr / k/LIf0f u/L tTsfn ;'wf/sf nflu ;'emfj ;lxtsf] k|ltj]bg lbO{ ljQLo nufot ;du| cg'zf;g sfod /fVg 
tof/ kfl/Psf] ;+oGq cfGtl/s n]vf k/LIf0f xf] . 
 
cfGtl/s n]vfkl/If0f / cfGtl/s lgoGq0f 
;fj{hlgs lgsfosf] sfo{k|0ffnLdf ;'wf/ / ljQLo ;'zf;g sfod ug]{ c:q cfGtl/s lgoGq0f / n]vfk/LIf0f xf] . b'j}sf] Pp6} 
dGq kf/blz{tf sfod u/L ;'zf;g clej[l4 ug{' g} xf] . x/]s ;fj{hlgs lgsfon] cfˆgf] cfGtl/s lgoGq0fsf] nflu sfg'g / 
;+oGq agfpg' kg]{ / n]vfk/LIf0f u/fpg' kg]{ x'G5 . h;n] ljQLo sf/f]af/nfO{ v'n:t -Disclosers_ agfO{ pknAw ;|f]tsf] 
ldtJooL, k|efjsf/L / sfo{bIftf k"j{s pkof]udf hf]8 lbG5 . ;fj{hlgs lgsfosf] ;]jf k|jfx -nfut, nfe, ;do / 
u'0f:t/_, ljQLo sf/f]af/ -cfly{s ljj/0f_ sf] ljZj;gLotf / oyfy{tf tyf ;|f]t ;fwgsf] pRrQd k|of]usf] cj:yf d"NofÍg 
ug{ cfGtl/s lgoGq0f / n]vfk/LIf0fsf] cfwf/ dflgG5 . 
 
sfg'gåf/f lgwf{l/t k|lqmof kfngf eP÷gePsf] egL tfn's sfof{noaf6 lg/Gt/ ¿kdf ul/g] ;'k/Lj]If0f cg'udg g} cfGtl/s 
lgoGq0f xf] . s'g} klg ;Ë7gsf] sfo{ ;DkfbgnfO{ yk s'zn / k|efjsf/L agfpg sfo{/t hgzlQmsf] ;xeflutfdf tof/ 
kfl/g] k2lt xf] . p2]Zo k|flKtsf nflu x'g ;Sg] hf]lvdsf] klxrfg u/L hf]lvd Joj:yfkg x'g] u/L lgoGq0fsf] jftfj/0f tof/ 
ub}{ lg/f]wfTds jf pkrf/fTds pkfo cjnDag ug{ o:tf] k2tL pkof]u x'g] ub{5 . k|rlnt sfg'gn] lgwf{/0f u/]sf] k|lqmof 
k|To]s sfof{no tyf sd{rf/Lx¿n] kl/kfngf ug]{ / ;f]sf] kl/kfngf eof] jf ePg egL tfn's sfof{no jf dflyNnf] kbflwsf/L 
jf clwsf/ k|fKt clwsf/Laf6 lg/Gt/?kdf ul/g] lg/LIf0f ;'kl/j]If0f tyf cg'udg cfGtl/s lgoGq0f xf] . of] lg/Gt/ rNg] 
/ :jrflnt x'g' kb{5 . lgsfosf] sfo{df ldtJolotf sfo{bIftf k|efjsfl/tf ljZj;gLotf j[bL u/L ck]lIft glthf xfl;n ug{ 
cfGtl/s lgoGq0f k|0ffnL cfjZos 5 . g]kfndf klg ;fj{hlgs lgsfosf] sfo{df ldtJolotf, sfo{bIftf, k|efjsfl/tf / 
ljZj;gLotf sfod ug{ cfGtl/s n]vfk/LIf0f ug]{ sfof{nosf] :ynut lg/LIf0f g]kfn cfon lgudsf] cfly{s k|zf;g tyf 
vl/b ;DjGwL ljlgodfjnL,@)^$ -klxnf] ;+zf]wg_ sf] ljlgod !%% sf] pk ljlgod -@_ sf] clwgdf /xL ;DkGg ug]{] 
cfGtl/s n]vf k/LIf0fsf nflu pQm ljlgoddf pNn]v ePsf ljlwx? ckgfpg] ul/G5  .  
cfGtl/s n]vf k/LIf0fsf pb]Zox? M– 
–      cfly{s sf/f]af/x/sf] clen]v cfjlws /fVg nufpg] . 
–      sf/f]af/df s'g} uNtL, sdhf]/L jf qm'l6 ePdf ;dodf g} ;'wf/ ug{ nufpg] . 
–      /sd km:of}{6 , lhG;L ;fdfgsf] lxgfldgf / e|i6frf/ eP u/]sf] kfOPdf t'?Gt hfgsf/L u/fpg] . 
–      :jR5, ;Gt'lnt / lgoldt cfly{s k|zf;g ;~rfngdf ;xof]u k'¥ofpg] . 
–      k|rlnt sfg'gsf] kfngfdf ;xof]u k'¥ofpg] clb . 
 
cfGtl/s n]vf k/LIf0fnfO{ k|efjsf/L agfpg] pkfox? M– 

 cfGtl/s n]vf k/LIf0fsf nflu cfrf/;+lxtf agfO{ nfu' ug]{ 

 ;fj{hlgs ;Dkltsf] ;"/Iff ug{' . 

 cfly{s P]Gf, lgodsf] kfngf eP gePsf] ktf nufO{ lgoldt u/fpg dbt ug{' . 

 eljiodf x'g ;Sg] q'l6 bf]xf]l/g glbg /f]syfd ug{' . 

 nIo cg';f/ k|ult xfl;n ug{ ;dodf ;ts{ u/fpg] . 

 e/kbf]{ d'Nof+sg u/L ;dodf g} k|ltj]bg lbg] kl/kf6L a;fNg] 
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  ;fj{hlgs vr{ dfkb08 tof/ u/L nfu" ug]{ 

 n]vf sfof{nodf cfjZos ef}lts ;fdu|Lsf] ljsf; ug]{ 

 cfGtl/s n]vf k/LIf0f sfo{sf] ;+u7g leqaf6 d'Nof+sg ug]{ kl/kf6L a;fNg] 

 cfGtl/s n]vf k/LIfsaf6 cf}NofOPsf k|ltlqmofx?df sfof{noaf6 klg lgoldt ?kdf cg'udg u/L To;sf] 
k|efjsfl/tfsf] d"Nof+sg ug]{ kl/kf6L a;fNg] . 

 
cfGtl/s lgoGq0f k|0ffnL lsg < 

 k|rlnt lgod / sfg'gx¿sf] kfngf u/fpg 

 sfo{ ;Dkfbgdf ldtlJootf, sfo{bIftf / k|efjsfl/tf xfl;n ug{ 

 g}lts, cfly{s, s'zn / k|efjsf/L sfo{;~rfng k|0ffnL :yfkgf ug{sf nflu 

 ;Defljt hf]lvd / q'l6x¿ lgoGq0f ug{ 

 >f]t tyf ;fwgx¿sf] xflg gf]S;fgL, b'?kof]u / Iflt x'gaf6 hf]ufpg 

 ljQLo k|ltj]bsf] cfZj;ytf / ljZj;gLotf a9fpg 

 n]vfk/LIf0f k|0ffnLnfO{ ;/n / ;xh agfpg . 
 
cfGtl/s lgoGq0fsf k|sf/ 
hf]lvd Go"gLs/0f / ljQLo ;'zf;g sfod ug{sf] nflu k"j{ tof/Lsf] ¿kdf cjnDag ul/g] ljlw h;df lgDg kb{5g\ . 

 sfd, st{Jo / clwsf/sf] afF8kmfF8 ug]{, sfo{ of]hgf agfO nfu' ug]{ 

 ;|f]tsf] cg'lrt k|of]u /f]Sg clVtof/sf] k|Tofof]hg ug]{ 

 n]vf clen]v / k|ltj]bg k|0ffnL kf/bzL{, j:t'lgi7 ug]{ 

 Password and information sf] ;+/If0f ug]{ 

 lhDd]jf/ kbflwsf/Laf6 vl/b :jLs[lt kZrft\ dfq vl/b k|lqmof clu a9fpg], ef}r/ k|dfl0ft u/]/ /fVg] 

 r]s hf/L ubf{ bf]xf]/f] -tof/ ug]{ / :jLs[t ug]{_ l;Ug]r/sf] Joj:yf ug]{ . 
 
cfGtl/s n]vf k/LIf0f lsg < 

 hf]lvd tyf nfut Go"gLs/0f ug{ . 

 sdL sdhf]/L, 7uLnfO{ sd ug{ . 

 ;+:yfsf] sfo{ of]hgf kfngf eP gePsf] hfFr ug{ . 

 ;+:yfsf] gLlt tyf sfol{jlwx¿df ;xof]u ug{ . 

 ;+:yfsf] sfo{ k|lqmofx¿nfO{ ;'wf/ ug{ . 

 ;+:yfsf] cfGtl/s lgoGq0f k|0ffnLnfO{ ;'wf/ u/L dha't agfpg . 

 clGtd n]vfk/LIf0fsf] nflu ;xof]uL e"ldsf lgjf{x ug{ . 

 :jLs[t jflif{s sfo{qmdaf6 lgwf{l/t nIo k|fKt eP gePsf] k/LIf0f ug{ . 
 
cfGtl/s n]vfk/LIf0fsf] kmfObf 

 nfu' ePsf k|0ffnLsf] :jf:Yosf] af/]df hfgsf/L lbG5 . 

 ;dod} ljQLo k|ltj]bg k|fKt eO{ of]hgf th{'dfdf ;xof]uL x'g] . 

 >f]t afF8kmfF8df GofoLstf agfpg ;xof]u ug]{ . 

 ;d:of 7'nf] x'g eGbf cufl8 g} ;dfwfg ug{ jf ;d:of 7'nf] x'g glbg ;xof]u ub{5 . 

 lg/Gt/ ;'wf/df ;xof]u ub{5 . 

 clGtd n]vfk/LIf0fsf] sfo{nfO{ ;/n / ;xh agfpg] . 

 ljQLo hafkmb]lxtf / kf/blz{tf dfkm{t ljQLo ;'zf;g sfod u/fpg ;xof]u ug]{ . 

 ;dod} hf]lvd kQf nufO hf]lvd Go"gLs/0fdf ;xof]u k'Ug] . 
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 hf]lvd cfwfl/t cfGtl/s n]vfk/LIf0f -Risk Based Internal Audit_ 
s'g} klg lgsfoaf6 to ul/Psf] hf]lvd axg ug{ ;Sg] tx -Appetite Level_ leq cfGtl/s lgoGq0f k|0ffnLn] lgsfosf] 
hf]lvdx¿ Joj:yfkg ul//x]sf] af/] pRr Joj:yfkgnfO{ /fo lbg] sfo{ ub{5 . ;Defljt hf] lvdnfO{ s]lGb|t u/L lgsfosf] 
dxTjk"0f{ sf/f]af/ jf k|lqmofsf] x'g] n]vfk/LIf0fnfO{ hf]lvd cfwfl/t cfGtl/s n]vfk/LIf0f elgG5 . hf]lvd cfwfl/t 
cfGtl/s n]vfk/LIf0fdf hf]lvd klxrfg, ljZn]if0f , Joj:yfkg ;a} sfo{sf] d'Vo lhDd]jf/L Joj:yfkg kIfsf] x'G5 eg] 
n]vfk/LIf0fn] ;f] sfo{df ;xof]uLsf] e"ldsf lgjf{x ug]{ ub{5 / n]vfk/LIf0f sfo{af6 pRr Joj:yfkgnfO{ hf]lvdx¿ ;xL 
tl/sfn] Joj:yfkg eO{ /x] g/x]sf] af/] /fo dfkm{t hfgsf/L x'g] ub{5 . kf/Dkl/s cfGtl/s n]vfk/LIf0f eGbf hf]lvd 
cfwfl/t cfGtl/s n]vfk/LIf0f b'O{ sf/0fn] pRr:t/Lo ePsf] dfGotf /x]sf] kfOG5 . klxnf] k/LIf0f n]vfsf sfuhft tyf 
/]s8{ eGbf klg hf]lvd tyf ljQLo clgoldttsf] sf/0fx¿df s]Gb|Lo x'G5 / bf];|f] hf]lvd cfwfl/t cfGtl/s n]vfk/LIf0fn] 
ljQLo ljj/0f tyf ;"rgfx¿sf] u'0f:t/ hfFr ug]{ eGbf klg ljQLo k|:t'tLs/0f k|lqmof tyf lgsfosf] ;~rfng k|lqmofdf 
Eofn' yk ug]{ tkm{ s]Gb|Lt /xG5 . 
 
hf]lvd cfwf/Lt cfGtl/s n]vfk/LIf0fdf lgDg $ tx cGt/u{t /lx sfof{Gjog ug{ ;lsG5 . 
hf]lvdsf] klxrfg -Risk Identification_: ;j{k|yd lgsfosf] p2]Zo k|fKtsf] nfuL ul/g] ;Dk"0f{ sfo{x?df /x]sf ;DefJo 
hf]lvdx?nfO{ klxrfg ug{' cfjZos x'G5 . hf]lvd klxrfgsf] sfo{ Joj:yfkgaf6 cyjf :jtGq k/fdz{bftfx?af6 u/fpg 
;lsG5 . o; txdf lgsfodf ul/g] ;Dk"0f{ sfo{x?df ePsf] ;f/e't sld sdhf]/L tyf ljleGg hf]lvdx?sf] klxrfg ul/G5 .  
hf]lvdsf] ljZn]if0f -Risk Analysis_: ;DefJo hf]lvdx?sf] klxrfg eP k5L, ;f] hf]lvdx? lgsfoaf6 to ul/Psf] axg ug{ 
;lsg] tx -Appetite Level_ leq 5 5}g tyf ;f] af6 x'g ;Sg] ljQLo tyf u}/ ljQLo k|efjx?sf] ljZn]if0f ul/G5 . 
lgsfodf ePsf] ;a} hf]lvdx?sf] k|efj Pp6} x'G5 jf ;a} hf]lvdx?df Joj:yfkg kIfsf] Wofgfsif{0f x'g' k5{ eGg] xf]O{g . 
hf]lvdsf] k|s[tL, To;n] kfg]{ k|efj tyf hf]lvd x'g ;Sg] ;DefJotf nfO{ dWogh/ ug{' cfjZos x'G5 . h:t}M sf7df8f}+df 
e'O{rfnf] cfof] eg] sDkgLsf] ;a} ;+/rgf Wj:t x'G5 eGg] hf]lvd 5 t/ hf]lvdsf] ;DefJotf clt Go"g 5 eg] Joj:yfkgn] 
To:tf] hf]lvdnfO{ ;fdfGo ;DefJotfsf] cg'udg u/] dfq x'G5 t/ ;DefJotf k|r'/ 5 eg] hf]lvd Joj:yfkgsf] k|lqmof cufl8 
a9fO{ xfNg' cfjZos x'G5 . 

 hf]lvdsf] Joj:yfkg -Risk Management_ 

 hf]lvdsf] cg'udg tyf lgoGq0f -Risk Monitoring and Control_ 

 cfGtl/s n]vf k/LIf0f k|ltj]bgdf ljz]if u/L kfFr cfwf/df k|ltj]bg tof/ ul/ k]z ul/G5 . 

 Condition: ;d:of jf cj:yf s] xf]< 

 Criteria: x'g' kg]{ s] xf] < 

 Cause: ;d:of jf xfnsf] cj:yfsf] sf/0fx? s] xf] < 

 Consequences: ;d:ofsf] k|efjx? s] 5Gf < 

 Corrective Action: ;'wf/ ug{ s] ug{' kb{5 < 
 
lgisif{ M 
g]kfn cfon lgud lnld6]8sf] cfly{s k|zf;g tyf vl/b ;DjGwL ljlgodfjnL,@)^$ -klxnf] ;+zf]wg @)&%_ sf] ljlgod !%% 
sf] pk ljlgod -@_ adf]lhd cfGtl/s lgoGq0f tyf cg'udg ljefusf] Joj:yf sfd st{Jo clwsf/ tyf lhDd]jf/L ljQLo 
Joj:Yffkgdf lgoldttf Nofpg tyf o;sf] ;~rfng ug{ dxTjk"0f{ lhDd]jf/L k|bfg ul/Psf] 5 . ljQLo ;fwgx?sf] pkof]u 
ldtJooL tj/n] bIftfk"j{s eP gePsf] ;'lglZrt ug{ tyf lgudsf] lgoldt, cfDbfgL / vr{ ug]{ qmddf ePsf q'6L Pj+ sdL 
sdhf]/Lx?nfO{ tTsfn ;RrfO{ sf/f]jf/sf], n]vf+sg / k|ltj]bg sfo{df lgoldttf Nofpg cfGtl/s n]vf kl/If0fsf] e'ldsf 
dxTjk"0f{ /xFb} cfPsf] 5 . sfof{noaf6 ;Dkfbg x'b} cfPsf] cfGtl/s n]vf kl/If0fsf] sfo{nfO{ Jojl:yt ug{ tyf ;f] sfo{df 
Ps?ktf Nofpg cfGtl/s n]vf k/LIf0f sfo{ k|efjsf/L x'g uO{ ;fj{hlgs ;|f]t ;fwgsf] pkof]u bIftfk"j{s ug{ tyf ljQLo 
hf]lvd Go"gls/0f ug{ ;xof]uL x'G5 . 
 
n]vs lgudsf ;xfos x'g'x'G5 . 
 


