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z'esfdgf ;Gb]z
g]kfn ljB't k|flws/0fsf] cw{–jflif{s k|sfzg æljB'tæsf] jif{ @^ c+s @ kmfNu'0f c+s k|sfzg x'g nfu]sf]df 

dnfO{ v'zL nfu]sf] 5 . g]kfn ljB't k|flws/0fsf ljljw ultljlwx? k|lt rf;f] / lh1f;f /fVg] ;Dk'0f{ JolQm 
tyf ;+:yfx? ;dIf k|efjsf/L ?kdf k|:t't x'g of] c+s ;kmn x'g]5 eGg] d}n] ljZjf; lnPsf] 5' .

b]zsf] cfly{s tyf ;dflhs ljsf;sf] nflu cToGt dxTj /fVg] phf{sf] k|d'v >f]t hn ljB'tsf] pTkfbg, 
k|;f/0f / ljt/0fsf nflu :yflkt o; ;+:yfn] b]zsf]  u|fdL0f If]q b]lv zx/L If]q ;Dd cfˆgf] :t/Lo Pj+ e/kbf]{ 
?kdf ;]jf lj:tf/ ug{ lqmofzLn /xb} @& nfv $@ xhf/ eGbf a9L u|fxsx?;Fu k|ToIf hf]l8P/ ;]jf k'¥ofpFb} 
cfPsf] 5 / cfufdL lbgdf cfˆgf] ;]jfnfO{ cem e/kbf]{ / u'0f:t/Lo jgfpb} n}hfg of] ;+:yf k|lta4 5 .

@)&@ ;fnsf] lgolt b]zsf ;du| If]qn] ef]u]sf sl7gfO{ h:t} g]kfn ljB't k|flws/0fn] klg ef]Ug' k¥of] . 
@)&@ j}zfv !@ sf] dxfe'sDkn] k|flws/0fsf] ;fd' cfˆgf elTsPsf / ljlu|Psf ;+/rgfx?sf] dd{t ;Def/ ub}{ 
l56f] eGbf l56f] ljB't ;]jf ;'rf? ug{' kg]{ sfd ce"tk"j{ r'gf}ltk"0f{ x'Fbf klg of] sfo{ ;Dkfbg ug{ o;n] b]vfPsf] 
tbf?stf / sfo{s'zntfsf] ;j{q k|z+;f ePs} xf] . e'sDkaf6 cln–cln t+lu|g nfu]sf] j]nf dw]z cfGbf]ngl;t 
hf]l8P/ pTkGg x'g k'u]sf] c;xh kl/l:yltnfO{ k'gM em]Ng' k¥of] . o;sf] cfˆgf] k|0ffnLdf k|of]u x'g] dxTjk"0f{ 
cGo pks/0fx? ;Ldfkf/L g} cnkq kbf{ cfˆgf] ;]jfsf] ;';~rfngdf sl7gfO{ pTkGg e}/x]s} jvt vfgf ksfpg] 
Uof;sf] cefjn] lk/f]lnPsf hgtfnfO{ Uof;sf] ljsNk ljh'nLnfO{ jgfpg' kg]{ jfWofTds cj:yfn] ubf{ xfd|f] 
k|0ffnLdf PSsf;L ce"tk'j{?kdf ef/ a9\g u} k|0ffnLsf] lg/Gt/tfdf ;d]t k|Zg lrGx p7\of] . k|flws/0fsf 
sd{rf/Lx?sf] ;'emj'em / sfo{;~rfngn] ubf{ of] ;d:of lj:tf/} 36\b} uP/ ca em08} ;fdfGo cj:yfdf 
kmls{;s]sf] 5 .

g]kfn ef/tjLr ljB't Jofkf/df sf]z]9'+uf ;fljt x'g] 9Ns]j/–d'hˆkm/k'/ $)) s]=le= k|zf/0f nfO{g lgdf{0f 
xfn j}slNks Joj:yfsf] ?kdf !#@ s]=eL= n]e]ndf rfh{ ul/Psf] 5 . g]kfndf ljBdfg phf{ ;+s6nfO{ s]xL dfqfdf 
eP klg sd ug{ lgoldt cfofltt ljB'tsf] cltl/Qm pQm cGt/b]zLo k|;f/0f nfOgaf6 yk *) d]ufjf6 ljB't 
cfoft x'Fbf g]kfndf e}/x]sf] nf]8;]l8+u ;d]t s]xL s6f}lt x'g uPsf] 5 . u|fxs ;]jfnfO{ yk k|efjsf/L jgfpg 
Any Branch Payment sf ;fy} a}+s dfkm{t ljB't dxz'n e'QmfgL lng] Joj:yfnfO{ yk k|efjsf/L agfO{Psf] 5 . 
ljB't ;]jf e/kbf]{ / :t/Lo jgfpg cfjZos ;a} k|of;x? o; ;+:yfn] lg/Gt/ sfod /fv]sf] 5 . o; qmddf 
ljB't ljt/0f s]Gb|sf] :yfkgf / ;~rfngdf hf]8 lbOPsf] 5 .

Psflt/ ljB'tsf] dfu / cfk"tL{jLr b]lvPsf] c;Gt'ngn] ubf{ g]kfnL hgtfn] nfdf] ;dosf] nf]8;]l8+usf] 
df/ vKg jfWo 5g\ eg] csf]{ tkm{ g]=lj=k|f=af6 ;~rflnt hn ljB't pTkfbg nufotsf] cGo cfof]hgfx?sf] lgdf{0f 
k|ult cjZo klg ;Gtf]ifhgs 5}g eGg] tYonfO{ :jLsf/ ug{ xfdL lxlRsrfpg' x'Fb}g . ;d:ofnfO{ klxrfg u/]/ 
dfq ;dfwfgtkm{ pGd'v x'g ;lsg] tYonfO{ :jLsf/ ub}{ cfof]hgf lgdf{0fsf] sfo{nfO{ pRr k|fyldstfdf /flvPsf] 
5 . dflyNnf] s0ff{nL hn ljB't cfof]hgfsf] ljsf;df /0fgLlts ;fem]bf/sf] e"ldsfdf /x]sf]n] 7"nf cfof]hgfsf] 
lgdf{0fdf ;d]t g]=lj=k|f=sf] ;+:yfut Ifdtf clej[l4 x'g] ljZjf; lng ;lsG5 .

g]kfn ;/sf/af6 xfn} 3f]lift /fli6«o phf{ ;+s6 lgjf/0f tyf ljB't ljsf; bzs ;DaGwL cjwf/0ffsf] 
;kmn sfof{Gjogaf6 b]zn] ljB't ljsf;df pNn]Vo pknlAw xfl;n ug]{ ljZjf; lng ;lsG5 / g]kfn ljB't 
k|flws/0f pQm cjwf/0ffsf] sfof{Gjog ug{ cfˆgf] lhDd]jf/L k|lt k|lta4 5 .

b]zsf] cTofjZos k"jf{wf/sf] ?kdf /x]sf] g]kfnsf] ;a}eGbf e/kbf]{ ;|f]t, hn;|f]tsf] ljsf;af6 dfq o; 
b]zn] ljsf;sf] /fhdfu{df cfkm"nfO{ k|j]z u/fpg ;Sg] ePsf]n] o; If]qnfO{ cfh b]z leq / b]z jflx/ ;d]t 
;a}eGbf rf;f]sf] ?kdf x]l/Psf] 5 . o; If]qdf ;~rfng x'g] x/]s ultljlwn] ;Dk"0f{ hgtfnfO{ s'g} g s'g} ?kdf 
k|efj kfg]{ ePsfn] ljB't ljsf; ;DaGwL dxTjk"0f{ ultljlwx?nfO{ ;Gt'lnt / Jofks ?kdf ;dflxt u/fO{ 
g]=lj=k|f=df sfo{/t sd{rf/L Pj+ hgtf ;dIf k'¥ofpg of] k|sfzg ;kmn xf];\ eGg] z'esfdgf lbg rfxG5' . ;fy} 
of] k|sfzgdf ;+nUg ;Dkfbg ;d'x, g]=lj=k|f=sf sd{rf/L nufot ;DalGwt\ ;a}df wGojfb lbg rfxG5' .

-d's]z/fh sfˆn]_
sfo{sf/L lgb]{zs



;DkfbsLo
g]kfn ljB't k|flws/0fsf] k|sfzg æljB'tæ klqsfsf] jif{ @^ c+s @ kmfNu'0f c+s oxfFx? 

;dIf ljut em} o; c+sdf klg g]kfn ljB't k|flws/0f / phf{ If]qnfO{ s]Gb|df /fv]/ 
;d;fdflos n]v / /rgfx? tyf ljljw ultljlw ;DaGwL hfgsf/Lx? cfd kf7s Pj+ 
;/f]sf/jfnf kIfx? ;dIf k|:t't ug{ kfpFbf xif{sf] cg'e'lt u/]sf 5f}+ .

@)&@ ;fn a}zfv !@ ut]sf] e"sDk / To;kl5sf k/fsDkgsf sf/0fn] g]kfn ljB't 
k|flws/0f / o;sf ;xfos sDkgLx?af6 ;~rflnt sltko cfof]hgfx?sf] sfd ;fljs 
jdf]lhd ge}/x]sf] cj:yfdf g]kfn–ef/tjLr /fhgLlts ;DaGw lrl;P/ c3f]lift gfsfjGbLn] ubf{ 
g]kfn ljB't k|flws/0f / phf{ If]qdf b]zsf] cGo If]qdf h:t} gsf/fTds c;/ kg{ uof] . xfn 
;f] låkIfLo ;DaGw ;fdfGo ePkl5 hg hLjg ;xh aGb} u}/x]sf] cj:yf 5 . ;f]xL lrl;Psf] 
;DaGw qmdzM ;'wf/ x'Fb} hfg] qmddf l5d]sL d'n's ef/tsf k|wfgdGqL g/]Gb| df]bLHo" / g]kfnsf 
k|wfgdGqL s]=kL= cf]nLHo"aLr *) d]3fjf6 ljB't g]kfnnfO{ pknAw u/fpg] ;xdlt cfbfg k|bfg 
eO{ sfof{Gjogdf cfPkl5 c;n l5d]sLkgsf] efjgf d'vl/t x'b} uPsf] cfefif ePsf] 5 .

jt{dfg PSsfO{;f} ztfJbLdf ljB'tsf] dxTj lbg k|ltlbg a9\b} u}/x]sf] Joxf]/f huhfx]/ 
g} 5 . tyflk g]kfn¸ cyfx ;Defjgfx? /x]sf] b]z ePtf klg o;sf] kx'Fr ;d'Gb|dfu{;Dd gx'g' 
/ ef}uf]lns ljifdtf clg j]nf a]nfdf x'g] k|fs[lts Pj+ dfgjLo ;+s6n] ubf{ xfd|f] /fli6«o nIodf 
jfwf pTkGg x'g u}/x]sf] 5 . t/ h:tf];'s} ;+s6df klg w}o{wf/0f ug{ ;Sg] :jfledfgL g]kfnLx? 
tyf ljutsf] e"sDk / gfsfjGbLsf] ;dodf cfd gful/s ;dIf lg/Gt/ ?kdf phf{sf] kx'Fr 
lbnfpg lqmoflzn lj1;d'x / hgzlQmx? k|lt >4f ub}{ k'gM ;bfem}+ cu|ultdf lgoldt 
cf–cfˆgf] sfo{df nfUg' x'g]5 eGg] xfdL rfxG5f}+ .

g]kfnsf] ljsf;df phf{ If]qsf] e"ldsf dxTjk'0f{ /x]sf]df låljwf /x]g . To;}n] o; 
cfjlws klqsfsf dfWodaf6 phf{ If]qsf ljljw ultljlwx? ;d]l6Psf n]v /rgfx?n] phf{ 
If]qdf sfo{ug]{ bIf hgzlQmx?sf] l;h{gzLntf  clej[l4 u/f];\ tyf kf7sju{x?n] gofF 1fg 
cg'ej k|rngx?sf] jf/]df hfgsf/L /fVg ;s'g\ eGg] rfxG5f}+ . k|sflzt n]v / /rgfx?n] 
b]z h6Ln cj:yfdf /x]sf] cj:yfdf ;d]t phf{ If]qsf ultljlwx? s;/L ;~rfng ul/P eGg] 
1fg efjL k':tfnfO{ klg xf];\ eGg] sfdgf ub{5f}+ . xfn} dfq g]kfn ;/sf/af6 3f]lift /fli6«o 
phf{ ;+s6 lgjf/0f tyf ljB't ljsf; bzs ;DaGwL cjwf/0ffsf] ;kmn sfof{Gjogaf6 jt{dfg 
phf{ ;+s6 cfwf/e"t?kdf Ps jif{ leq cGTo ug]{ / b'O{ aif{ leq k"0f{ ?kdf nf]8;]l8+u cGTo 
x'g] ljZjf;nfO{ o; klqsfdf k|sflzt n]v /rgfx?n] ;xof]u k'¥ofpg] 5g\ eGg] cfzf /fVg 
rfxG5f}+ .

cGTodfM g]kfnsf] hn ljB't ljsf;sf] nflu o; If]qsf] hfgsf/L /fVg] JolQmn] cfkm'n] 
b]v] hfg] j'em]sf 1fg ;Lk / cg'ejnfO{ n]vgz}nLsf] dfWodaf6 ;';"lrt ug]{ / cfkm\gf df}lns 
ljrf/af6 ;DalGwt\ kIfnfO{ 3R3Rofpg] k|efjsf/L dfWodsf] ?kdf of] kl5Nnf] c+s lnP/ k'gM 
kf7s ;fd' pkl:yt ePsf 5f}+ . n]v / /rgfx?nfO{ q'6L /lxt jgfpg] k|of; ubf{ub}{ s'g} 
sdL sdhf]/L x'g uPdf ltgLx?nfO{ cf}+NofO{ plrt ;Nnfx ;'emfj k|fKt x'g] ck]Iff ub{5f}+ . o; 
k|sfzgdf cfˆgf n]v / /rgfx? k7fO{ ;xof]u ug{' x'g] /rgfsf/ tyf ;Dkfbg / k|sfzgdf 
;xof]u ug{' x'g] ;a}nfO{ wGojfb lbg rfxG5f}+ . wGojfb .
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g]kfndf ljB't k|zf/0f nfOg lgdf{0f ljut / jt{dfg cj:yf Pj+ 

r'gf}tL M Ps ;+lIfKt rrf{ 

gf]s/L ug]{ snf

sfa]nL sf]/L8f]/ !#@ s]=le= k|zf/0f nfOg cfof]hgf If]qdf j[Iff/f]k0f 

sfo{qmd (Plantation Program)

e"sDk, gfsfaGbL / ljt/0f s]Gb|

zAblrqdfM tflnd s]Gb|sf] cj:yf, r'gf}tL / ;Defjgf

vf]O{ t ljB't < Ps k|Zg cg]s cy{

g]t[Tjsf] cy{, dxTj tyf u'0f

;'efif s'df/ ld>

;"o{gfy e"t{]n

cg'k s]=;L=

;To/fd HofVjf

/d]z >]i7

xl/k|;fb ;'j]bL

/~h' kf08]

a|he"if0f rf}w/L

slknb]j clwsf/L

lzjs'df/ clwsf/L

ef]h/fh e§/fO{

6]sgfy ltjf/L

b]jLdfof bfxfn

dfwjk|;fb ltldlN;gf

uDeL/ axfb'/ xf8f

!

^

(

!$

!*

@!

@$

@&

#@

#$

#&

$#

$(

%@

%%

!

@

#

$

%

^

&

*

(

!)

!!

!@

!#

!$

!%

ljifo ;"lr

qm=;+= k]h g+=n]v÷/rgfsf] zLif{s n]vssf] gfd

gf]6M o; klqsfdf k|sflzt n]v /rgfx?df cleJoQm s'/fx? n]vssf lghL ljrf/ x'g\ . o;df ;Dkfbg ;ldlt lhDd]jf/ x'g] 5}g .

cfj/0f k[i7 -cufl8_ M lgdf{0fflwg dftflty{ !#@ s]=le= ;j–:6]zg, sf7df8f}+ .



OOl
Gh

l g
o
l/
Ë 

;
]j
f 
lg

b]{z
g
f n

o
t
x  

!@
 -
k|f
lj

lw
s
_

c
fo

f]h
g
f 
Jo

j
:y

f 
lj
e
fu

t
x 

!!
 -
k|f
lj
lw
s
_

j
ft

fj
/0
f 
t
y
f 
;
fd

flh
s
 c

Wo
o
g
 

k|;
f/
0 f
 l
g
b ]{z

g
fn

o
t
x 

!@
 -
k |f

lj
lw
s
_

lu
|8
 ;

~r
fn

g
 l
j
e
fu

t
x 

!!
 -
k|f
lj
lw
s
_

lu
|8
 l
j
s
f;

 l
j
e
fu

t
x 

!!
 -
k|f
lj
lw
s
_

;
+r
fn

s
 ;

ld
lt

s
fo

{s
f /
L  
lg

b ]{z
s

s
f o

{s
f/
L
lg

b]{z
s
s
f] 
;
lr

j
fn

o

t
x 

! !
 -
k|f

l j
lw
s
_

n
]v
f 
k l
/ I

f0
f 
;
l d

lt

c
fG
t
l/
s
 n

]v
f 
kl
/I

f0
f  
lj

e
fu

t
x 

!!
 -
n
]v
f_

g
]=lj

=k
|f=s

f 
;
xf
o
s
 s

Dk
g
Lx
?

o
f]h

g
f 
t
y
f 
k|f
lj
lw
s
 ;

]j
f 

|

;
fd

'bf
lo
s
 t

y
f 
u
|fld

0f
 

lj
B
t
Ls

/ 0
f
lj
e
fu

r
'xf
j
6 

lg
o
Gq

0f
 d

xf
z
fv

f
]lS
6«s

n
_

lj
t
/0

f 
t
y
f  
u
|fx
s
 ;

]j
f 
lg

b ]{z
g
fn

o

t
x  

! @
 -
k|f

l j
l w
s
_

lj
/f
6g

u
/ 
I ]f
qL
o
 s

fo
f{n

o
t
x 

!!
 -
k|f
lj
lw
s
_

h
g
s
k'/

 I
f ]q
Lo

 s
fo

f{n
o

t
x 

!!
 -
k |f
lj
lw
s
_

p
Tk

fb
g
 l
g
b]{z

g
fn

o
 

t
x  

!@
 -
k|f

l j
l w
s
_

7 "n
f 
h
n
lj
B
't
 p

Tk
fb
g
 

;
~r

fn
g
 t

y
f 
;
De

f/
 l
j
e
fu

t
x 

!!
 -
k|f
lj
lw
s
_

d
e
mf}n

f 
h
n
lj
B
't
 p

Tk
fb
g
 

o
f ]h

g
f
c
g
'u
d
g
 t

y
f 
;
"r
g
f 
k|l
j
lw
 

lg
b]{z

g
fn

o
t
x 

!@
 -
k|f

lj
lw
s
_

g
]kf
n
 l
j
B
't
 k

|flw
s
/0

fs
f] 
;
+u
7g

fT
d
s
 ;

+/r
g
f

lj
B
't
 J
o
fk
f/
 l
j
e
fu

t
x 

!!
 -
k|f
lj
lw
s
_

;
"r
g
f
k|l
j
lw
 l
j
e
fu

c
fo

f ]h
g
f 
Jo

j
:y

fk
g
 

lg
b]{z

g
f n

o
 

t
x  

!@
 -
k |f
l j

lw
s
_

n
]v
f 
lj
e
fu

t
x

!!
 -
n
]v
f_

c
y
{ l
g
b]{z

g
f n

o
t
x 

!@
 -
n
]v
f_

c
fo

f]h
g
f 
t
o
f/
L
lj
e
fu

t
x 

!!
 -
k|f
lj
lw
s
_

k |z
f ;

g
 l
g
b]{z

g
fn

o
t
x  

!@
 -
k|z

f;
g
_

h
g
;
fw

g
 l
j
e
fu

t
x 

!!
 -
k|z

f;
g
_

 
 

 

 

lj
e
fu

t
x 

!!
 -
k|f
lj
lw
s
_

d
f6
f], 

9'Ë
f 
t
y
f 
s
+lq
m6

k|o
f]u

z
fn

f
t
x 

!!
 -
k|f
lj
lw
s
_

t
fln

d
 s

]Gb
| l
j
e
fu

t
x 

!!
 -
k|z

f;
g
_

k|0
ffn

L 
;
~r

fn
g
 l
j
e
fu

t
x 

!!
 -
k|f
lj
lw
s
_

!!
-

_

k|z
f;

g
 d

xf
z
fv

f
t
x

!)
 -
k|z

f;
g
_

c
g
'u
d
g
 t

y
f 
;
"r
g
f 
k |l
j
lw
 z

fv
f 
 

lh
G;

L 
Jo

j
:y

fk
g
 d

xf
z
fv

f
t
x 

!)
 -
On

]lS
6 «s

n
_

j
[xt

 k
|;
f/
0f
 n

fO
g
 

c
fo

f]h
g
fx
? 

$
)
)
 s

]=e
L= 

t
x 

j
[xt

 k
|;
f/
0f
 n

fO
g
 

c
fo

f]h
g
fx
? 

@@
)
 s

]=e
L= 

t
x 

c
y
{ d

xf
z
fv

f
t
x 

!)
 -
n
]v
f_

lj
B
't
Ls

/0
f 
lj
e
fu

t
x 

!!
 -
k|f
lj
lw
s
_

s
f7
d
f8

f}+ 
If
]qL
o
 s

fo
f{n

o
t
x 

!!
 -
k|f
lj
lw
s
_

x]6
f}+8

f 
If
]qL
o
 s

fo
f{n

o
t
x 

!!
 -
k|f
lj
lw
s
_

!!
-

_

a
'6j

n
 I
f]q
Lo

 s
fo

f {n
o

t
x 

!!
 -
k|f
lj
lw
s
_

kf
]v
/f
 I

f]q
Lo

 s
fo

f{n
o

t
x 

!!
 -
k|f
lj
lw
s
_

g
]kf
n
u
~h

 I
f]q
Lo

 s
fo

f{n
o

t
x 

!!
 -
k |f
lj
lw
s
_

c
Q
/L
o
f 
If
]qL
o
 s

fo
f{n

o
t
x 

!!
 -
k|f
lj
lw
s
_

;
~r

fn
g
 t

y
f 
;
De

f/
 l
je

fu
t
x 

!!
 -
k|f
lj
lw
s
_

p
Tk

fb
g
 l
j
s
f;

 l
j
e
fu

t
x 

!!
 -
-k
|flj

lw
s
_

k|f
lj
lw
s
 ;

kf
]6{ 

lj
e
fu

t
x 

!!
 -
k |f
lj
lw
s
_

;
+:y

fu
t
 o

f]h
g
f 
t
y
f 
c
g
'u
d
g
 

lj
e
fu

t
x 

!!
 -
k|f
lj
lw
s
_

k|0
ffn

L 
o
f]h

g
f 
lj
e
fu

t
x 

!!
 -
k|f
lj
lw
s
_

t
x 

!!
 -
k|f
lj
lw
s
_

lj
lQ

o
lj
Zn

]if0
f 
lj
e
fu

t
x 

!!
 -
k|z

f;
g
/lj

lj
w
_

On
]S6

«f ]d
]s
flg

s
n
 l
8
h
fO
{g
 

d
xf
z
fv

f
t
x 

!)
 -
On

]lS
6«s

n
_

k |z
f;

g
 z

fv
f

t
x 

(
 -
k |z

f;
g
_

n
]v
f 
z
fv

f 
t
x 

(
 -
n
]v
f_

;
+:y

fu
t
 l
j
lQ

o
 l
j
e
fu

t
x 

!!
 -
n
]v
f_

s
fg

"g
 l
j
e
fu

t
x 

!!
 -
k|z

f;
g
_

;
fd

fG
o
 ;

]j
f 
lj
e
fu

t
x 

!!
 -
k|z

f;
g
_

kb
k"l
t
{ l
j
e
fu

t
x 

!!
 -
k|z

f;
g
_

k |z
f;

g
 d

xf
z
fv

f
t
x

!)
 -
k |z

f;
g
_

c
g
'u
d
g
 t

y
f 
;
"r
g
f 
k|l
j
lw
 z

fv
f 

t
x 

(
 -
s
DK
o
'6/

_

lh
G;

L 
Jo

j
:y

fk
g
 d

xf
z
fv

f
t
x 

!)
 -
On

]lS
6«s

n
_

k|z
f;

g
 d

xf
z
fv

f
t
x

!)
 -
k|z

f;
g
_

c
g
'u
d
g
 t

y
f 
;
"r
g
f 
k |l
j
lw
 z

fv
f 

t
x 

(
 -
s
DK
o
'6/

_

lh
G;

L 
Jo

j
:y

fk
g
 d

xf
z
fv

f
t
x 

!)
 -
On

]lS
6«s

n
_

t
x



1 ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @

The Making of NTPC: A 
Highly Stimulating Success 

Story of a Power Utility Subhash K Mishra
Manager

Abstract: An attempt has been made to identify 
the inspiring behind-the-scenes factors that made 
a fl edging power utility (NTPC )to attain a great 
height and turned it a role model within a short span 
of time.

Introduction
National Thermal Power Corporation (NTPC) 

of India is one of the world’s best and largest power 
generating utilities and is ranked among the top fi ve 
power utilities in the world. Founded in 1975 as a 
public sector undertaking, NTPC currently operates 
power plants with a total installed capacity over 
45,000MW and employs over 25,000 people with an 
annual revenue of about US$ 12 billion. 

In the seventies when NTPC was founded, 
the electricity sector of India was in very poor state 
with prolonged power cuts; and load-shedding was 
the order of the day in most states [1]. It is reported 
that power shortage, both in terms of energy 
demand and peaking load was extremely high as 
we have now in Nepal. The State Electricity Boards 
(SEBs)— the mainstay of the power sector— were 
performing poorly and were facing problems more 
or less similar to the utility in Nepal such as: the 
absence of commercial and professional culture, 
lack of autonomy in true sense, lack of freedom 
from political interference, inability to raise tariffs 
because of political reasons, etc. 

In such a socio-economic, political and 
electricity-scarce environment, NTPC was formed 
to jump-start India’s power sector by accomplishing 
a gigantic task of that time: to commission super 
thermal power plants of 2000MW-capacity each at 
four different geographical locations. And, it did 
it perfectly within the stipulated time and budget, 
resulting in the World Bank describing, “Yet, despite 

the odds, NTPC has been an all-too-rare-institutional 
development success, achieving virtually all that 
was expected of it and, in some areas, more”. The 
World Bank, the initial major fi nancer for NTPC 
projects, went on saying, “What made NTPC bloom 
in a sector that was, and is, so much of a desert?” 
and commenting further, “NTPC has proven that 
public sector power utilities in India can attain 
international standards of effi ciency and in doing 
so has deprived the SEBs of their excuses for poor 
performances.” The answers to such questions and 
explanations for such applauding comments to be 
made are found in the book titled “THE BLOOM 
IN THE DESERT: the Making of NTPC”, published 
recently by Dr. D.V. Kapur, an electrical engineer 
and the fi rst Chairman & Managing Director of the 
then fl edging organization. 

The organizational formation & growth of 
NTPC, the elements of its strong base, corporate 
culture, project management and operations modality 
could be inspirational, valuable and quite relevant for 
the project managers/engineers of Nepal Electricity 
Authority, a public sector utility of Nepal, and for 
the organization itself. This article is written keeping 
this in view. This article is not a book review but an 
attempt to draw the valuables from it for learning 
purposes. This is rightly noted in the Foreword of 
the book by Dr. D.C. Jain, a management scholar, as: 
"At the heart of this book is a passionate call to action 
that inspires and encourages others to strengthen 
their management models in consideration of the 
success of NTPC."

The birth of the Book
Established from scratch and initiated by a 

single employee—which was Dr. Kapur himself— 
NTPC later achieved a great height. In a rudimentary 
state of managerial competence in handling such 
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large infrastructure projects as super thermal power 
stations on those days of mid seventies, the company 
succeeded in being rated as a world-class company. 
It is found that Dr. Kapur had played a pivotal role 
in steering NTPC and, that was greatly appreciated 
not only in the Indian bureaucracy. The World Bank 
in its report had remarked, “…By all accounts, 
much of the credit must go to D.V. Kapur, who was 
chosen as the new institution’s fi rst chairman in an 
act that was itself an example of ‘new thinking.’ ”. 
It could be in this background that Dr. Kapur was 
being prompted— in his words— by his friends and 
colleagues inside and outside NTPC to bring forward 
the story of building NTPC and how a committed 
young team succeeded in creating new management 
and organizational culture. He says that mainly the 
following two aspects had led him to write the book:

First: he was inspired by the statement made 
by Gil Blackman, the last chairman of CEGB 
(Central Electricity Generating Board) of the 
United Kingdom in his book The CEGB Story. 
Blackman says, ‘as the last chairman, I thought it 
would be wrong for the CEGB to pass away  with 
no reminder of its work and achievements’. CEGB 
was an important public utility that controlled all 
generation and distribution of electricity in UK for 
nearly forty years till it was brought to an end in 
1990s in the process of privatization/deregulation of 
electricity sector. Referring to this, Kapur amusingly 
says, “NTPC is in no danger of passing away. But 
I am eighty-six years old and I thought it would be 
wrong for me, NTPC’s fi rst chairman and managing 
director, to pass away without leaving an enduring 
record of the story of building an organization which 
made the World Bank wonder.” 

Second: to encourage and stimulate the 
construction teams of power projects that the things 
that once seen as daunting tasks can actually be 
done. He got an opportunity to see very closely— 
as a member of a special advisory group of then 
power minister of India to monitor and expedite 
the completion of capacity-addition projects in the 
country— the poor functioning and serious slippages 
of the commissioning milestones of these projects, 
the failure in meeting the capacity addition targets 
and the way these projects were being managed. 
These factors compelled him to tell the success story 
of NTPC, how it evolved a management culture, 

how it achieved the completion of its projects in time 
and within budgets; and importantly, how it became, 
within fi ve years of its inception, the role model for 
state-run power utilities in India.

Apart from putting forward the success story 
of NTPC, the book contains some more enticing 
accounts on the author’s extraordinary professional 
carrier, even after his retirement.

The birth and growth of NTPC
The philosophy and objectives behind the 

birth of NTPC was the imperative need of large-
capacity thermal power stations based upon the latest 
technology to be run by professionals with the aid 
of modern management techniques and with highest 
international standards then unprecedented in the 
country. The idea of the establishment of NTPC 
(and NHPC, National Hydro Power Corporation) 
had emerged in the backdrop of poor performance of 
SEBs and the urgent need of the central government 
to embark upon the realm of power generation and 
high voltage transmission lines.

The task given to NTPC—at the time of 
its formation—was to commission four pit-head 
super thermal power stations (installed capacity of 
2000MW each) at different geographical spreads in 
northern, middle, southern and north-eastern parts 
of India. The scale of the task (generating 8000MW 
and 7500 km of associated extra-high voltage 
transmission systems in approximately ten years) 
was something that had not been attempted before 
in India. It is found that though the newly created 
Ministry of Energy in the year 1974 put forward these 
plans, the Planning Commission and the Ministry of 
Finance were the hurdles for the plan to move ahead 
initially. 

The growth of NTPC is seen to be invigorated 
by the vision and foresight of Dr. Kapur. He had 
realized that while the task given to NTPC was 
huge, the fact that the organization had to be built 
from scratch could prove to be advantageous. He 
recounts, “I had before me a completely new slate 
on which I could draw a new management style and 
organizational approach" . With a good foresight, he 
put conscious efforts to mould NTPC a system-based 
and system-backed organization since the beginning. 
The followings six were the fundamental pillars he 
had envisaged for making NTPC that turned out to 
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be a role model. Because of the space constraint only 
a very brief account of each is presented here.

1. A strong organization and culture: 
Dr. Kapur laid a strong foundation for 

organization structure and culture by carefully 
undertaking the task of organization design with due 
consideration to the executive hierarchy, network of 
roles, grading systems and authority streams. The 
organization of NTPC was designed to be relatively 
fl at pyramid, with short, but effective, line of control 
to cut down levels and speed up the decision-making 
process as against the high pyramidal hierarchical 
bureaucratic structures of the SEBs and Public 
Works Departments (PWDs). Further, Kapur could 
demonstrate a good foresight of adopting the concept 
of “management” in the organization that helped 
shape the organizational system and culture based on 
what was called the ‘Systems Approach’ to be briefl y 
discussed later. 

2. Recruitment of the best talent available:
Dr. Kapur had shown remarkable far-

sightedness in creating the required human 
resources for NTPC. Some strategic methods such 
as: grabbing talented people from repute institutions 
like Indian Institute of Technology /Indian Institute 
of Management, creating a pool of talented people, 
etc. were adopted while making recruitments. For 
example, a phase of advertisement did not mention 
the number of vacancies or stipulate the years of 
experience required for the applicants. The logic 
was to spot the talents in different people during the 
interviews even if they did not have the appropriate 
experience and keep the people in the radar to be 
offered jobs later. 

3. Huge investments in training:
Dr. Kapur had demonstrated a deep 

understanding of the strength and role of trainings 
in functioning power utilities. Being an engineer 
and empathic to trainings, he had given tremendous 
thrust in developing and imparting appropriate 
trainings, with the state-of-the-art equipment and 
tools, to all its employees —ranging from managerial 
level executives to fresh graduate engineers, from 
the people in fi nance and admin departments to 
the junior level diploma-holder engineers and 
technicians. Apart from the in-house trainings, Dr. 
Kapur had exploited every possible opportunity to 

train his engineers abroad too in order to make them 
familiar with the best practices being followed by 
leading international consultants and power utilities 
in areas like project management, engineering plant 
operation and organizational management. 

4. Highly motivated work force:
In order to keep the morale of the employees 

high, attention was paid to personnel rules and 
policies, ranging from performance appraisal and 
promotions to wages and benefi ts. The performance 
appraisal system of NTPC had been designed by 
external specialists and was, in Kapur’s words “a 
departure from the normal practice.” It can be found 
that the performance appraisal was not a sort of one-
time ritual each year; there was a system of constant 
monitoring and counseling. Apart from this, NTPC 
had geared itself towards an organization culture of 
making employees feel involved, empowered and 
cared for. 

5. Robust Management System and Quality Assurance 
Dr. Kapur, in a bid to eschew the haphazard 

functioning of other public utilities such as the 
SEBs, and drive NTPC in a new way to make it an 
exemplar, introduced what he called the 'Systems 
Approach' to management. In the heart of the 
Systems Approach lies the development of detail 
manuals in the following core areas and their strict 
implementation in the organization life:

- Organization design
- Integrated Project Management and Control 

System (IPMCS)
- Engineering planning and coordination
- Construction management
- Contracts management and quality assurance 

system
- Manpower planning and training
- Budgetary control and fi nancial management
- Operations and maintenance

Few words on the major ones follow:

A Robust Management System: the IPMCS

The IPMCS— the core of the systems 
approach— comprised three-layered PERT networks 
and monitoring systems and put tremendous thrust 
on the project planning, executing, monitoring and 
control by way of it. The fi rst-level network served 
as the "master network" at the corporate offi ce level, 



4ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @

the second-level network for the project-offi ce 
level, whereas the third-level network disaggregated 
the tasks defi ned in the level-two networks at the 
implementation level. In each level, the deadlines 
and milestones of each activity were set very 
carefully and a culture of putting every effort to meet 
the deadlines was evolved. 

Contract Management System
Recognizing that contractual problems 

(defi ciencies and complexities associated with the 
contract agreements, weak contract enforcement, 
etc.) were also the major causes for project delays, 
NTPC, early on, had set up a dedicated contract 
management division and established a contract 
management system. The objectives of the contract 
management system were to carry all the tasks right 
from pre-award to award of contracts and their 
fi nalization, and included preparation of fair and 
effective bidding documents, modality of formation 
of bid evaluation committee, bid evaluation, contract 
award, etc. 

Quality Assurance System
The quality assurance system adopted was 

considered a sort of revolutionary step at that 
time in Indian power utilities. The salient features 
of the quality system  were: it undertook the 
process of quality monitoring at various stages 
of development such as manufacturing and its 
processes, erection, commissioning and operation 
instead of the traditional way of test inspection after 
the job completion; incorporation of the detailed 
quality plans of contractors and/or sub-contractors 
in the contract agreements to be strictly followed; 
identifi cation and adoption of practice of the 
customer hold points, called the 'critical point' for 
the key equipment— the points beyond which the 
manufacturer could proceed only after employer's 
clearance of the tests to be done at such points; etc. 

Financial Management System
The fi nancial management system had adopted 

new initiatives, introduced good working culture 
and was centered towards attitudinal and mindset-
changing approach of fi nance departments which 
were different from those being adopted in the SEBs 
at that times. This could be sensed from Kapur's 
saying in the book, " ..this conservative and over-

cautious tendency of fi nance departments often 
became a point of friction and sometimes there 
occurred clash between the fi nance and technical 
sides of organization. NTPC could not afford such 
an attitude and did not want either." 

6. Focus on technical excellence and building 
in-house engineering capacity:

Being an engineer, Dr. Kapur had demonstrated 
a seminal foresight and put thrust in making the 
technological aspects of NTPC to be at par of 
international standard and quality. For this, an in-
house technical wing, called the Engineering Services 
Division, had been set up to function as an multi-
disciplinary engineering consultant. The expertise 
had been gradually gained by way of increasing 
the skill and profi ciency levels of its engineers and 
giving them a continuous exposures to the state-
of-the art technologies in the fi eld of power sector, 
thermal power generation and power transmission. 
Over time, NTPC had been found developed a high 
degree of expertise in thermal plant engineering 
and 400 kV high-voltage transmission systems and 
became the fi rst in India in the development of 
HVDC transmission systems in the mid-80s. 

A Few Words on Kapur's Envying and Extraordinary 
Career: The Fruits of a Labour of Love

An electrical engineer by education, Dr. Kapur 
possessed a very unique and remarkable professional 
career making one envy of him. He had demonstrated 
a strong and forward looking leadership as a project 
manager, as a policy maker and as chairmen of a 
highly repute organizations. Kapur, while working 
as the Chairman and Managing Director of NTPC 
had made a challenging journey in a fi eld that was 
like a desert and helped fl ower bloom there; hence 
name of the book. 

While still in NTPC he had been appointed as 
the Secretary at Department of Power, government 
of India. Later, he headed the departments of Heavy 
Industries and Petrochemicals & Chemicals in the 
capacity of Secretary. Prior to the assignment at 
NTPC, Dr. Kapur had served at Indian Railways, 
BHEL and as First Secretary in the Indian embassy 
in Moscow. At BHEL, he had been project managers 
for the establishment of turbine-generator and 
transformer manufacturing plants. His assignment 
in Moscow was to coordinate the technical and 
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commercial matters relating to the Indo-Russia 
developmental collaborations. After his retirement 
from government job, he served as chairman of the 
board of governors of IIT Bombay for about 10 years. 
He had also assumed the leading roles at prestigious 
private sector companies such as Reliance Power 
where he was the chairman for about 14 years and 
contributed in the development of various power 
plants across the country. He has been conferred the 
degree of DSc by Jawaharlal Nehru Technological 
University.

Inspiration to NEA/Policymakers
NEA is also a government-owned power utility 

as NTPC though the later was newly created with 
the appointment of the single person, the Chairman 
and Managing Director. However, the remarkable 
features in the formation and evolution of NTPC, 
the underlying corporate culture/management 
techniques, the success story of NTPC as a whole 
and Dr. Kapur's illustrious leadership could be 
inspirational and learning arena to us-both the 
people in policy making level of government and 
the people in execution (NEA)- to improve our poor 
and problematic situation in project management, 
organizational structure and ineffective decision 
making process, and to transform the organization 
with technical excellence of international standards & 
effi ciency. Following aspects could be inspirational:

(1) On decision making process: In order to 
have speedy decision-making process, the 
organization needs to be relatively fl at pyramid 
with short — but effective— line of control 
coupled with liberal delegation of authority. 
Quoting Kapur," ....giving people power and 
trusting them with it was a great motivator…”. 
Further, in the context of power delegation 
and people's empowerment, it is worth noting 
that we have to foster, as in NTPC, a result-
oriented work culture discouraging too much 
of process-orientation which could jeopardize 
the functioning. In our working culture, 
several back-and-forth movements of a tippani 
fi les even for some mundane matters could be 
discouraged. 

(2) Organizational culture should be based on some 
'system based' management approach rather 
than sort of day to day lousy 'administrative' 

job. Suitable systems for functions such as 
project management, contract management, 
quality assurance, operation & maintenance, 
etc. needs to be established and implemented.

(3)  As trained people are the heart of a technical 
organization like NEA, importance of training 
should not be talked just rhetorically by anyone 
in the position. Ample and  meaningful trainings 
must be imparted to its people. Investments on 
trainings and capacity enhancements must not 
be considered burdensome. It would defi nitely 
bear fruits as demonstrated by NTPC.

(4) Core of a technical organization such as NEA 
is not the general administration of haphazard 
staff transfers—but the technical excellence— 
and this must be preserved in order to meet 
its mission and vision. This can be achieved 
by steering the organization to adopt state-
of-art technologies, keeping pace with the 
international standards and quality, etc. For 
example, the technical excellence gained 
by the Transmission Line Division of NTPC 
was demonstrated by the fact that the division 
was transferred to Powergrid when it was 
established in 1989.

(5.) When committed, the project commissioning 
schedules could be met. For this, the project 
offi ce alone should not be left for the result; 
and, the monitoring processes should not 
be carried out as rituals. Instead, the top 
management from corporate offi ces should 
take part actively and effectively.  Kapur 
writes, "The milestones and the dates on which 
they were to be achieved that were specifi ed 
in the master network were sacrosanct. They 
had been set with a lot of thought and planning 
and they could not be changed just because of 
complications on the ground".

Reference: 

Kapur, D.V., "THE BLOOM IN THE DESERT: 
The Making of NTPC, HarperCollins Publishers, 
India, 2015.
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Use of LIDAR Technology 
in the study of Hydropower 

Projects in Nepal Surya Nath Bhurtyal
Deputy Manager

Figure 1-Lidar Data Acquistion  (Source: Jie 
Shan, Purdue University)

Introduction
Nepal is going through an unprecedented 

defi cit of electrical power particularly in dry season. 
This is mainly due to the lack of reservoir type 
hydropower projects. A number of reservoir projects 
are being studied in detail at present for development 
in near future. Preparation of the storage project 
for the early implementation is very important in 
this scenario.LIDAR mapping is one of the most 
important tools to accelerate the study period of the 
storage hydropower projects.

LIDAR which stands for Light Detection and 
Ranging, is a remote sensing method that uses light 
in the form of a pulsed laser to measure ranges to 
the Earth. Although Lidar technology was developed 
over 40 years ago but it was recently used for 
mapping.There are two types of LIDAR mapping.

i. Topographic Lidar- generally uses a near-
infrared laser to map the land

ii. Bathymetry Lidar- uses water 
penetrating green light to 
measure riverbed elevations.

Lidar technology nowadays 
has become very popular method for 
collecting very dense and accurate 
elevation data across landscapes, 
shallow-water areas, and project 
sites. This active remote sensing 
technique is similar to radar but uses 
laser light pulses instead of radio 
waves. Lidardata is collected from 
planes where it can rapidly collect 
points over large areas. Collection 
of elevation data using lidar has 
several advantages over most other 
techniques. Data acquisition for Lidar 

Mapping is shown in Figure 1.

Lidar Technology uses pulses of light 
in the form of the laser beams and detect the 
refl ected light. Although data acquisition of Lidar 
technology is similar to the Radar, but it cannot 
penetrate clouds, rain, or dense haze and must be 
fl own during fair weather. So,the environment 
and clear weather condition is very essential for 
data acquisition. Lidar instruments can rapidly 
measure the Earth’s surface, at sampling rates 
greater than 150 kilohertz (i.e., 150,000 pulses per 
second). The output of Lidar mapping is a densely 
spaced network of highly accurate georeferenced 
elevation points often called a point cloud which is 
used to generate three-dimensional representations 
of the Earth’s surface and its features. 

Objectives of Lidar Mapping 
The objectives of Lidar Mapping is an 

acquisition of remotely 
sensed imageries of work 
area of the resolution and 
quality suffi cient enough 
to prepare ortho-photo 
map and topographic map 
with contour interval 0.25 
m,Carrying out ground 
survey works in the work 
area to the level of accuracy 
and intensity necessary to 
produce topographic map 
with contour interval of 0.25 
m and Preparation of ortho-
photo maps overlaid with 
contours of 0.25 m interval 
of the work area
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Equipment required: 
a. A plane/helicopter mounted Lidar scanner 

leica ALS50 II or equivalent and medium 
frame camera of Mp 39 having 7216 x 5472 
pixels with 6.8 um pixel pitch or equivalent 
must be used.  A digital Aerial camera must 
be used. The Specifi cation of Scanner and 
Camera shall be Lidar scanner, Leica ALS50 
II or equivalent.

b. Ground GPS, Airborne GPS & IMU

The aerial camera must be connected 
with airborne GPS and IMU to facilitate aerial 
triangulation.The Inertial Measurement Unit (IMU) 
employed in the camera system shall meet or exceed 
the following performance specifi cations:

a. Accuracy in roll and pitch (RMS): 0.015o

b. Accuracy in heading (RMS): 0.050o

All data shall be positioned using kinematic 
GPS using dual frequency receivers and oriented 
with an inertial navigation system.  All kinematic 
GPS (KGPS) solutions should use differential, 
ionosphere free, carrier-phase combinations with 
phase ambiguities resolved to their integer values.All 
KGPS shall use at least two ground stations.  Ground 
reference stations can be:

a. Stations of the National Geodetic Network
b. Other suitable stations tied to National 

Geodetic Network, to a positional accuracy of 
better than 0.05 meters.

Maximum distance between the Reference 
GPS station on the ground and airborne GPS 
units must not exceed 30 kilometers.The ground 
stations should be positioned on opposite sides 
of the operating area.  The ground stations shall 
be positioned, or the fl ight path arranged, so that 
during fl ight operations the aircraft will pass within 
15 kilometers to each ground station at least once.  
The maximum GPS baseline shall not exceed 30 
kilometers at any time during fl ight.The aircraft's 
GPS receiver shall be able to collect carrier phase 
observations and record, at least, once per second, 
from a minimum of four satellites (fi ve or more 
preferred) at both the aircraft and the ground GPS 
receivers, for off-line processing.  All data shall 
be collected with a position dilution of precision 
(PDOP) of less than 3.  

An Inertial Measurement Unit (IMU) shall be 
incorporated into the Camera unit. The IMU system 
shall be capable of determining the absolute orientation 
(roll, pitch, and yaw) at a minimum of 50Hz.

Flying Conditions
Photography may be taken at any suitable solar 

altitude above 35 degrees. Photography shall only 
be fl own in conditions when the visibility does not 
signifi cantly impair the color quality.  Relevant detail 
shall not be lost as a result of atmospheric haze or 
dust. Photography shall be completely free of cloud, 
dense shadow or smoke. In Nepal, the suitable time 
for mapping is March/April and September/October.

Photographic coverage
The area shall be covered by approximately 

straight runs (strips) of near vertical photographs 
at the approximate altitude to achieve the required 
ground sampling distance (GSD).The direction of 
fl ight lines shall be selected, but East-West fl ight 
lines are preferred.  Where a task area has a large 
range of relief it must divided into sub blocks, each 
to be fl own at a different altitude, in order to obtain 
a common mean ground sampling distance (GSD) 
as specifi ed in the requirements and to reduce the 
affect of ground height variation in the stereoscopic 
overlaps.  The sub blocks should be rectangular, as 
large as possible and fl own at a constant altitude.

The fl ight line should be planned and it 
shouldn’t cross the restrictive area.If there any 
prohibition exits, it may be necessary to change 
the direction of the strips so as to give cover 
extending to the line. After fl ight planning, a draft 
master fl ight map shall be produced showing all 
of the lines within a task on a small scale map 
and this map shall be within current Air Traffi c 
Regulations. The fl ight plan shall be approved 
from the Survey Department.

The forward overlap between successive 
exposures in each run shall be 60 and 65 per cent, except 
where specifi ed otherwise. The lateral overlap (side-lap) 
between adjacent strips should normally be 30%.   

Output of LIDAR Mapping
The objective of the Lidar Mapping is to 

prepare the ortho photos. For preparation of ortho 
photos, data processing gives Classifi ed Point 
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Cloud, Model Key Point, DEM, DTM, Contours, 
Intensity Images, Orthophoto (15 cm) and 25 cm 
as per requirement. Sample of orthophoto is given 
in Figure 2. The recording of fl ight data is also 
important in this mapping.

Use of Lidar Mapping in Nepal
Lidar Mapping is used to prepare the topographic 

maps of reservoir area,re-settlement area,dam site, 
powerhouse site, transmission line, quarry site, 
catchment area etc. The topographical map prepared 
by lidaris compatible in many models and software. 
It can be used in the different model for simulation of 
hydropower projects, dam break analysis, and design of 
various hydraulic structures. The Lidar was previously 
used in two projects in Nepal. They include BheriBabai 
Irrigation Project and Budhi Gandaki Storage 
Hydroelectric Project.Bheri Babai Project surveyed 1100 
sq.km. of command area and BudhiGandaki Storage 
Hydroelectric Project surveyed 100 sq.km.of reservoir 
area. The contours prepared by Lidar technology of 
Budhi Gandaki Storage Hydroelectric is shown in Figure 
3. The scope of ongoing procurement of consulting 
assignment of Updated Feasibility and Detail design of 
Dudhkoshi Storage Hydroelectric Projects also includes 
the Lidar mapping of reservoir area of 100 sq.km.

Draw backs of Lidar mapping
Some years ago, while consulting assignment for 

Lidar Mapping of 5 reservoir type storage projects was 

opened, some of the surveyors were not happy citing 
that Lidar makes them jobless. Similar problems can 
arise while introducing new technologies. Although it 
is an air borne survey,it requires the ground verifi cation 
by surveyors and also their roles necessity in the 
ground verifi cations.Unfortunately the Lidar survey of 
5 storage type reservoir projects was cancelled due to 
some technical and fi nancial reasons. 

Lidar Mapping is slightly expensive than the 
traditional method of surveying and it requires the 
involvement of expatriate staff for the data acquisition and 
processing. Digitization of features is a time consuming 
task which requires involvement of higher numbers of 
drafts person. The survey license should be taken from 
the Department of survey. Although the output of Lidar 
is very accurate and reliable,it requires the manual 
correction in the processing while making contours. The 
contours can be crossed through the building,rivers and 
others structures,which needs to be correct.

Conclusion
The Lidar Mapping of the storage type 

hydropower projects can be used quite robustly in 
preparation of the Topographic maps during the 
feasibility study and detail design. It can be very useful 
for the survey of the large reservoir area, resettlement 
area, tunnel and transmission. Lidar technology is quite 
faster and easier in the surveying of diffi cult topography 
and terrain having high altitude and inaccessible areas in 
the Himalayan region. The output obtained from Lidar 
is compatible in the design of the hydraulic structures 
of the hydropower project. Though the cost of Lidar 
Mapping is expensive than the traditional method of 
surveying, the topographic maps prepared on the soft 
copy are very useful on the design of the structures of 
the hydropower projects. So, the role of topographic 
maps prepared from the Lidar could be signifi cant 
and should be given utmost importance in any studies 
related to water resources development in Nepal.
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Figure 2 : Ortho-photo of BudhiGandaki Reservoir 
prepared from Lidar (Photo source:Author)

Figure 3: BudhiGandaki Storage Topographic 
Maps prepared from Lidar (Photo source:Author)
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Abstract
A Green Economy is the economy which 

results in improved human wellbeing, social equity 
and reducing environmental risks and ecological 
scarcities. Hydropower as a renewable, effi cient, 
and reliable source of energy enhances ecotourism 
and green economy. Ecotourism as a component of 
green economy, focuses on wildlife conservation, 
environmental protection, poverty alleviation and 
capitalist development. Electricity from hydropower 
can be used in lighting, power supply for electronic 
appliances, water heating, cooking, refrigeration, 
space heating and cooling and water pumping in 
ecotourism sector. Hydropower development can 
help to shift country towards green economy by 
enhancing environmental, social and economic 
benefi ts.

Green Economy
Sustainable development helps in achieving 

balance between economic, social and ecological 
requirements by meeting the needs of current 
generations without jeopardizing possibilities of 
future generations to meet their needs (Cerovic et 
al. 2014). A Green Economy is the economy which 
results in improved human wellbeing, social equity 
and reducing environmental risks and ecological 
scarcities. It is characterized by increased investments 
in economic sectors that build on and enhance the 
earth’s natural capital or reduce ecological scarcities 
and environmental risks. It helps in economic growth 
through sustainable pathway, valuing the ecosystem 
services and biodiversity issues, addressing the 
strategic uncertainties like adverse climatic and 
environmental changes and effectiveness of policy 
instruments. In the global scenario, green sectors 
include renewable energy, low-carbon transport 
and energy effi cient buildings, clean technologies, 

improved waste management, improved freshwater 
provision, sustainable agriculture, forestry, and 
fi sheries (Sukhdev et al. 2010).

Some initiatives on green economy have taken 
place in Nepal, mainly in the forms of dialogues and 
seminars. For any economy to go green in the context 
of Nepal, it is necessary that the private sector comes 
on board, understands and accepts the necessity of 
going green and pursues strategies necessary to 
become green (GoN 2011). Many people felt that 
Nepal has already realized importance of green 
economy since it has been engaged in sustainable 
agriculture and biodiversity conservation. 
Hydropower and ecotourism are also the sustainable 
green economy sectors recognized by United Nation 
Environmental Programme (UNEP) as one of the 
success stories of sustainable and green economy in 
the world (Sukhdev et al. 2010). 

Hydropower Development
Hydropower is a renewable, effi cient, and 

reliable source of energy depending on water 
availability that does not directly emit greenhouse 
gases or other air pollutants (Mulumba et al. 2012). 
Low cost, low emissions and ability to meet peak 
electricity demand have made it one of the most 
valuable renewable energy sources. The share of 
hydropower in total energy consumption of the world 
is increasing year by year due to its renewable nature 
and development of new technologies for effi cient 
hydropower generation (C2ES 2015, K.C. 2015). 

Nepal is one of the Himalayan countries with 
a high hydropower potential due to its drainage 
area of 147181 sq km and runoff of 5479 m3/s 
(CBS 2014). Theoretical hydropower potential of 
the country in terms of electrical energy is 727,000 
GWh and 145,900 GWh per year, respectively based 
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on average and 95% exceedance fl ow. In terms of 
megawatts, the potential is estimated at 83,000 
MW, of which about 43,000 MW is considered to 
be technically and economically viable. Till the date, 
Nepal has been able to develop only 787.087 MW of 
hydropower (NEA 2015).

Ecotourism
Ecotourism is one of the fastest growing 

segments of the tourism industry which focuses on 
wildlife conservation, environmental protection, 
poverty alleviation and capitalist development 
(Duffy 2008). It is a strategy to create sustainable 
economic development with conservation objectives 
by balancing the confl icting goals of economic 
development and biodiversity conservation (Cusack 
and Dixon 2006, Cao et al. 2014). Having a goal 
of biodiversity conservation, poverty reduction 
and business viability (Hawkins 2004), it helps in 
conservation and community development through 
local economic benefi ts (Stem et al. 2003, K.C. 
et al. 2015). Ecotourism neoliberalise nature by 
maintaining the relation between states policy, local 
markets, communities, NGOs and the private sector 
for environmental management (Duffy 2008). In 
relation to tourism experience, it manages entire 
ecosystems or the biological diversity to supply 
real experiences of natural environments (Tyler and 
Dangerfi eld 1999). 

Ecotourism as a component of green economy 
contributes greatly to Gross Domestic Product 
(GDP) for government and private organizations 
(Amati 2013). It is an alternative form of tourism 
that is consistently gaining grounds on a global scale 
as a part of green economy (Das and Syiemlieh 
2009). Developing countries like Nepal benefi ts 
from ecotourism through employment opportunities 
to the unskilled workforce and by providing unique 
and natural environments, cultures and opportunities 
for adventure holidays (UNEP 2013). It is attracting 
entrepreneurs and organizations in the countryside 
and the remote protected areas (Nepal 1997, K.C. et 
al. 2015). 

Nepal is a small country with an area of 147,181 
sq. km. having great diversity of topographic and 
eco-climatic features rich in natural and cultural 
heritage (Bhusal 2007). It is one of the most 
adventurous cultural and ecotourism destinations 

in the world which depends on the quality of the 
natural environment (Nepal 1997). There are many 
trekking routes and sites for ecotourists to explore 
natural beauty throughout Nepal ranging from 
Kanchenjunga Conservation Area and Illam in the 
east to Khaptad and Shuklaphanta National Park in 
the west. Tourism had already been an alternative 
source of income generation in the villages of Kaski, 
Tanahu, Syangja, Lamjung and Gorkha districts 
in western Nepal through rural tourism initiatives 
(Acharya and Halpenny 2013, K.C. et al. 2015). 
Having eight out of the 14 high mountains over 
8000 m elevation in the world is also making Nepal, 
a main source of tourist attraction (Musa et al. 2004). 

Role of Hydropower Development in Ecotourism
The World Summit on Sustainable 

Development in Johannesburg 2002 acknowledged 
tourism as one of the major energy-consuming sectors 
and requested states to integrate energy effi ciency 
into tourism related polices. It is also dedicated 
to sustainable tourism, energy conservation, 
emission control and the special need for effective 
conservation and management of natural resources 
(Perera et al. 2003). Most of the energy consumption 
in the tourism sector is attributable to transport and 
accommodation, which account for 75% and 21% of 
sectoral GHG emissions, respectively (UNEP 2011, 
IRENA 2014). Tourism is responsible for 5-7% of 
total emissions in Europe according to the European 
Environment Agency (Perera et al. 2003). 

Globally, hotels and resorts use up to 50% of 
their energy consumption for heating and cooling, 
followed by water heating and cooking. The use of 
energy in hotels and resorts, e.g., for heating and 
cooling, lighting, cooking, cleaning, ranges between 
25 and 284 MJ per guest per night. The approach 
adopted for tourism development largely infl uences 
the sustainability of the sector. But, the intensive 
use of resources, high amounts of waste generation, 
growing negative impacts on local terrestrial and 
marine ecosystems and mounting threats to local 
cultures and traditions represent the main challenges 
faced by tourism worldwide (UNEP 2011, IRENA 
2014).

With current energy sources, carbon emissions 
are quite high. The mounting environmental debt 
from fossil fuel energy use is cause for great concern, 
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which is beginning to drive actions to reduce these 
environmental impacts. As customers become more 
aware of these impacts, they demand action to 
purchase cleaner goods and services (Perera et al. 
2003). Use of renewable energy sources in business 
operations of a hotel and tourist companies represents 
a reasonable option for protection of human 
environment, and helps in increasing awareness of 
general public on the necessity to implement them in 
business processes (Cerovic et al. 2014). 

Renewable energy sources and their use in the 
hospitality industry and tourism represent the basic 
guideline for successful sustainable development 
of business processes, which guarantee business 
excellence and recognisability of a hotel company on 
the tourist market. It aims at ensuring the improvement 
of business, profi ling of an ecologically responsible 
tourist destination, repositioning of the current 
tourist offer on the international tourist market and 
achieving competitive advantages and conquest of 
a specifi c tourist segment of ecologically-oriented 
consumers. Except for its ecological and fi nancial 
advantages, use of renewable energy sources in the 
hospitality industry and tourism directly contributes 
to increasing competitive advantages of tourist 
suppliers (Cerovic et al. 2014). 

The renewable energy sources generally used 
in ecotourism facilities include solar energy, wind 
energy, hydropower and biomass. But electricity from 
hydropower can be used in lighting, power supply 
for electronic appliances, water heating, cooking, 
refrigeration, space heating and cooling and water 
pumping. Examples include air conditioning units, 
fans, air-handlers, lighting fi xtures, refrigeration 
equipment, water pumps, clothes and dish washing 
machines, toasters, microwave ovens, hair dryers, 
television sets, stereos, computers and cellular 
telephones. It is also used with a high-capacity 
batteries to provide power when the renewable 
energy source is temporarily unavailable and 
allow the continuous operation of equipment and 
appliances (USAID Unspecifi ed). 

Apart from this, hydropower reservoir also 
offers tourism and recreational facilities, habitats 
for biodiversity and increases in income generation 
options for example through fi sheries (IHA 2011). 
In the context of Nepal, Kulekhani reservoir in 

Makwanpur District and Kaligandaki pondage in 
between Syangja, Gulmi and Parbat District offers 
cultural, recreational and transport facilities by 
enhancing ecotourism in the area. Electricity from 
micro hydro projects is used in different trekking 
routes and conservation areas of Nepal for enhancing 
ecotourism. 

Hydropower development in Nepal can help 
to replace traditional energy resources used in 
ecotourism sector. Electric heaters, induction heaters, 
boilers and rice cookers can be used for cooking 
purpose, water heater can be used for providing hot 
shower facilities, induction heaters can be used for 
room heating and electric vehicles can be used for 
transportation facilities in ecotourism industry. Also, 
electricity can be used for computers, laptops, cell 
phones, radio, televisions, music system and other 
communication systems.

Role of Hydropower Development in 
Green Economy

Hydropower development is not necessarily a 
zero carbon technology. But, it can save a signifi cant 
amount of CO emissions that other energy sources are 
currently generating. The population of Nepal relies 
highly on traditional energy supplies commonly 
fuel wood, which produce high CO2 emissions 
and its gathering disrupts ecosystem functioning. 
Hence replacing fuel wood with hydropower can 
considerably reduce carbon emissions. The carbon 
emissions resulting from hydropower development 
during construction and from other sources are 
negligible. Besides proving resource effi cient 
and low carbon energy, hydropower development 
fosters social inclusion and royalties support social 
empowerment (Mathema et al. 2013).

If well managed, hydropower provides many 
solutions for energy and water management in a green 
economy. With regard to climate change mitigation, 
hydropower as a clean, renewable energy source 
contributes directly to global low carbon energy 
goals, and therefore to climate change mitigation. 
Hydropower can enable development and mitigate 
global environmental problems. A reservoir, as part 
of hydropower infrastructure, has the advantage of 
offering multiple services. In addition to offering 
clean, renewable energy, a hydropower reservoir can 
enhance water security and management, providing 
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fl ood mitigation, storage for irrigation and other 
purposes, and the stabilisation of downstream fl ow 
regimes. Hydropower reservoir offers tourism and 
recreational facilities, habitats for biodiversity and 
increases in income generation options for example 
through fi sheries (IHA 2011).

As Nepal is rich in water resource, hydropower 
development through reservoir and non-reservoir 
projects can help to shift towards green economy 
by enhancing environmental, social and economic 
benefi t of the country. It can also help to make 
country sustainable in energy sector and minimize 
import of petroleum products like diesel, petrol, 
kerosene and liquefi ed petroleum gas.

Challenges and Way Forward
Sustainability in hydropower is complex, 

involving a broad range of economic, social and 
environmental aspects, and often requiring trade-
offs between these aspects. Reaching consensus 
continues to be a challenge between government 
and nongovernmental stakeholders, nationally and 
internationally at all stages of the development of a 
project. It is developed and managed in a sustainable 
manner, it can provide national, regional, and local 
benefi ts, and has the potential to play an important 
role in enabling communities to meet sustainable 
development objectives. In many countries there 
is considerable potential for hydropower to 
contribute to the emergence of a green economy, 
as it offers much-needed low-carbon electricity for 
development. A key challenge is the institutional 
capacity to effectively integrate sustainability 
into the design, construction and management of 
hydropower projects, and, prior to the design of a 
project, to assess alternative options (IHA 2011).

There is a high potential of the hydropower 
sector to help transform Nepal towards a green 
economy. Lack of political stability, good governance 
and law and order issues are important factors to 
affect progress and economic growth of hydropower. 

Hydropower and ecotourism are the potential 
sectors for the overall development of the country, and 
ecotourism can be developed greatly by hydropower 
development. Integrated development of both of 
these sectors can help in moving the country towards 
green economy.
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1. INTRODUCTION
2. Background

The climate change effect is a major issue 
which impacts the global hydrology, i.e. change 
in stream fl ows, change in precipitation pattern, 
temperature rise etc. Available literatures show 
that temperature is rising at an annual rate 0.06o 
C over Nepal due to the global warming (WECS, 
2011). Nepal’s electricity infrastructure is heavily 
contingent on hydroelectric power; nearly 91% 
of the nation’s power comes from this source. 
The changes in the discharge patterns in different 
months and seasons will change the hydropower 
generation pattern for each hydropower plants. As a 
result, increased climate variability, which can affect 
frequency and intensity of fl ooding and droughts, 
could affect Nepal’s hydroelectric plant severely. 
With all these background, this study is initiated to 
focus on prediction of future precipitation data from 
bias corrected Regional Climate Model (RCM) s o 
that the climate change impact on hydrology such 
as river discharge, power and energy generation 
of hydropower project with due consideration of 
climate change scenario could be conducted. 

3. Regional Climate Model (RCM)
A RCM is a high-resolution climate model that 

covers a limited area of the globe, typically 5,000 
km x 5,000 km, with a typical horizontal resolution 
of 50 km. The high resolution of the RCM is ideal 
to assess the infl uence of small-scale topographical 
features and capture the variability of precipitation 
as input to hydrological models (Gutowski et al., 
2003). Providing REgional Climates for Impacts 
Studies (PRECIS) is a regional climate model 
developed by the Hadley Centre of Meteorological 
Offi ce, U.K. The PRECIS RCM is an atmospheric 

and land surface model of limited area and high 
resolution that is locatable over any part of the globe. 

4. STUDY AREA
The Budhi Gandaki basin is located between 

boundary of Gorkha and Dhading district in 
Central/Western Development region of Nepal 
(fi gure 2.1) with a catchment area of 3930 sq.km 
and length 137.4 km at Arughat (Department of 
Hydrology and Meteorology (DHM) Hydrological 
station Index No. 445). Budhi Gandaki river basin is 
a medium sub-basin of Narayani Basin.

3. METHODOLOGY
3.1. Precipitation Data

In this study, daily precipitation data of four 
rainfall stations namely Jagat (Setibas), Larkesamdo, 
Gharedhunga and Arughat (DHM Station Index 
No. 801,806,823 and 1002 respectively) within the 
vicinity of the Budhi Gandaki basin is used. The 
daily precipitation data from 1st Jan 1978 to 31st 
Dec 2008 is acquired from Meteorological section, 
DHM. The RCM precipitation data from 1970-
2000 and 2030-2059 for all precipitation stations is 
extracted from HadCM3Q0_A1B_PRECIS (25.10N 

Figure 2.1: Study Area in District Map of Nepal
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to 31.920N and 78.10E to 89.980E) (Figure 3.1) using 
multi dimension tool of ArcGIS 9.3.

3.2 Bias Correction of HadCM3Q0_A1B_
PRECIS Precipitation Data

The great bias in hindcast data of HadCM3Q0_
A1B_PRECIS precipitation data with observed 
precipitation data is corrected by using power 
transformation method. The power transformation 
method calculates the corrected RCM data by 
matching coeffi cient of variation and mean of data. 
In this nonlinear correction, each daily precipitation 
amount P is transformed to a corrected P* using:

P*=aPb where, P*= corrected Precipitation, P 
= uncorrected Precipitation, a = parameter associate 
with the mean of the data and b = parameter 
associate with the co-effi cient of variation of the 
data The effect of sampling variability is reduced by 
determining the parameters a and b for every fi ve-
day period of the year, including data from all years 
available, in a window including 30 days before and after 
the considered fi ve-day period (Leander and Buishand, 
2007). For bias correction of precipitation, a length of 
65 days is employed to calculate the statistics (Terink 
et al., 2010). The determination of the b parameter is 
done iteratively. It is determined such that the CV of 
the corrected daily precipitation matches the CV of 
the observed daily precipitation. The parameter a is 
then determined such that the mean of the transformed 
daily values corresponds with the observed mean. The 
resulting parameter a depends on b. At the end, each 
block of 5 days has its own a and b parameter, which 
are assumed to be same for each year. For each 5-day 
block, a different set of a and b parameters is determined 
using the method described above. Determination of the 
parameter a and b for 73 nos. of 65 days window is done 
using both RCM and observed data from 1970-2000. 
Visual Basic Application (VBA) code is written in Excel 
to fi nd the parameter of bias correction and forecast bias 
corrected climate change precipitation data.

3.3. Bias Correction Performance Criterion

There are various bias correction performance 
check criteria. Among them, three criteria are widely 
used to check the performance of bias correction 
of RCM precipitation. They are Mean Bias Error 
(MBE), Root Mean Square Error (RMSE) and 
Relative Error (RE). Mathematical relationship of 
each criterion is described below.
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where, N = number of data, Prcm,i = Corrected 
RCM precipitation at day i, Pobs,i = Observed 
precipitation at day i and Pmean,obs = mean of observed 
precipitation of N number of data.

4. RESULT AND DISCUSSION
Figure 4.1 shows the plot of bias correction 

parameters of different precipitation stations. Figure 
shows that the multiplying or mean parameter, a is higher 
for wet days. On the contrary, the power or coeffi cient of 
variation parameter, b is higher for dry days. 

Figure 3.1: Raster Image of HadCM3Q0-A1B-PRECIS 
Precipitation Data.

Figure 4.1: Plot of Bias Correction Parameters of Different 
Precipitation Stations (Top: parameter a and bottom: parameter b)
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Station 801 and 806 are the major infl uencing 
rainfall stations at the vicinity of the study area 
among the four considered stations. Hence, the 
results regarding these two stations are focused in 
analysis of results. The comparison of statistical 
values (mean, standard deviation, and coeffi cient of 
variation) of observed precipitation, HadCM3Q0_ 
A1B_PRECIS RCM data and corrected RCM data 
shows good agreement between the observed and 
corrected precipitation (fi gure 4.2).

The bias correction of precipitation data is 
checked using three performance check criteria 
namely Mean Bias Error (MBE), Root Means 
Square Error (RMSE) and Relative Error (RE). 
In addition the Nash Sutcliffe Effi ciency (NSE) is 
also calculated. The criterion-wise comparison of 
performance is shown in fi gure 4.3. It clearly shows 
the great reduction of errors while transferring the 
HadCM3-A1B-PRECIS RCM data to bias corrected 
RCM data in each station.

Annual precipitation volume of bias corrected 
RCM precipitation and observed precipitation shows 
satisfactory results (fi gure 4.4). The linear trendline 
of observed yearly precipitation from 1971 to 2000 
for the station 801 shows slightly decreasing pattern 
and similar pattern follows in future (2030 to 2059) 
whereas for the station 806 from year 1978 to 2000 
shows increasing precipitation volume but slightly 
decreasing in future scenario. 

The monthly precipitation comparison between 
bias corrected RCM and observed have also shows 
good agreement. The observed as well as the bias 
corrected precipitation for the wet months are seen 
decreasing and the pattern is more decreasing in future 
scenario (fi gure 4.5). On the contrary, the dry month 
precipitation is increasing in 2078 to 2000 and similar 
pattern follows in future scenario (fi gure 4.6).

Figure 4.2: Comparison of Mean and CV of Observed, Uncorrected 
RCM and Corrected RCM Precipitation Data.

Figure 4.3: Bias Correction Performance Criteria

Figure 4.4: Comparison of Annual Precipitation

Figure 4.5: Comparison of Wet Monthly Precipitation 



17 ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @

5. CONCLUSION 
The spatial as well as temporal distribution 

patterns of precipitation simulated through PRECIS 
RCM agree reasonably well with observed data 
after bias correction applying power transformation 
method. Bias correction of precipitation by this 
method greatly reduced the errors associated with the 
PRECIS RCM data with satisfactory Nash Sutcliffe 
Effi ciency (NSE). Therefore, satellite rainfall data 
could prove useful in distributed models which 
require spatially distributed data particularly in data 

sparse region given that these are properly analyzed 
and corrected. 
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Figure 4.6: Comparison of Dry Monthly Precipitation 
(month: November)
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Necessity is the mother of invention. The 
incredible engineering projects in the world are 
possible because human beings need them to make 
their life more comfortable.  Among such marvelous 
projects is the Itaipu dam project constructed to 
alleviate the hunger of power starved people of 
South America. Taller than a 55-storey building, the 
hydroelectric power plant was designated as one of 
the seven wonders of the modern world. Iron and 
steel used in the project would have built 380 Eiffel 
Towers. An onsite concrete plant at Itaipu supplied 
the concrete for construction of the main dam, which 
was equivalent to pouring concrete for a 22 storey 
building every hour, 24 hours a day.

Nature resides in regions, not countries. The 
Itaipu Dam is a bi-national hydro-electric power 
generation station located on the Parana River in 
South America which is operated jointly by the states 
of Brazil and Paraguay. It provides 78% of Paraguay’s 
energy and 25% of Brazil’s energy need. About 90% of 
the energy generated by the plant is used by Brazil, the 
seventh largest economy in the world. It is the largest 
hydro-electric power station in the world in power 
output terms at 98 Trillion Watt-hours generated per 
annum. This is in spite of the fact that Itaipu Dam is 
only the second largest station in generation capacity 
terms at 14,000 MegaWatts, after the Three Gorges 
Dam in China which has a 22,000 MegaWatt capacity 
generating a lesser 85 Trillion Watts-hour per annum. 
The Itaipu Dam maintains its power generation 
position due to the climatic conditions of the region. 
The consistent rainfall of 2500 millimetres per month 
ensures stable water reservoir levels thus enabling 
year-round power generation from the Itaipu Dam. 

Brief history
The proposal for construction of Itaipu was 

made in February 1971. Paraguay and Brazil signed a 

treaty in April 1973 for the exploitation of the Parana 
River by both countries for hydroelectric power. The 
treaty put the maximum number of generating units 
at 18. The plant has two other units as reserve.

Itaipu Binacional was created in May 1974 to 
undertake Itaipu's construction. Construction of the 
plant began in January 1975.

The fi rst two units of the plant were installed in 
1984 while the 19th unit was installed in 2006. The 
plant was completed with the installation of its 20th 
unit in 2007.

An environmental study was taken up by the 
Meteorological System of Parana (Simepar) from 
September 1997 to 2000. It found that the reservoir 
did not infl uence the climate of the region.

The treaty, when originally signed, required 
Paraguay to sell its unused electricity to Brazil for 
$124m a year until 2023. The treaty expires this year 
and has caused widespread discontent in Paraguay 
for a number of years.

In July 2009 the two countries signed a deal, 
under which Brazil agreed to triple its payments to 
Paraguay. It also permitted Paraguay to sell excess 
power directly to Brazilian companies instead of 
going through the Brazilian electricity monopoly. 
The deal also includes construction of an electricity 
line, to be completed by 2012.

Construction
The construction of the Itaipu dam started in 

1974 and it was commissioned in stages over 30 years 
with all 20 electricity generators operational by 2007. 
The main concrete dam and outer embankment dams 
are over 7 kilometres in length. The dam's reservoir, 
which covers an area of 1,350km², is the seventh-
largest reservoir in Brazil, with a best coeffi cient of 

 Itaipu Dam
An Incredible Feat of Engineering
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water utilisation of 10.4MW/km². Itaipu generated 
94.68 billion kWh of energy in 2008, suffi cient to 
meet worldwide power consumption for two days.

The main dam structure also consists of a 
large concrete spillway for reservoir level control 
and an outer rockfi ll dam embankment to surround 
the reservoir. The rockfi ll dam embankment is 
constructed from basalt rock, compacted soil and 
fi lter material, which prevents water penetration 
from the reservoir to ensure embankment stability. 
Upon construction of the main dam and the rockfi ll 
embankment, the Parana River basin was fl ooded 
to create the reservoir over an area of 1350 square 
kilometres, which extended 170km upstream from 
the dam and had an average width of 9km. The 
creation of the reservoir facilitated water supply for 
the 10 metre diameter Penstock pipes connected to 
the turbine generators within the dam. The reservoir 
has a depth of 118m behind the dam face with an 
average depth of 22m.

Construction of the dam involved installing 
four rock crushing centres, two on each bank, with 
a total capacity of 2,430t/h, and six concrete mixing 
plants with a capacity of 180m³/h each. The site also 
includes two monorails, seven aerial cableways and 
13 tower cranes. The dam used 12.3 million m³ of 
concrete.

Power Plant
The power plant includes a turbine, generator, 

excitation system and speed governor. All units are 
separated by a distance of 34m. The power plant has 
three substations, of which two are gas insulated and 
one is a conventional 50Hz substation.

The plant utilises a hydrometeorological 
telemetry system (HTS) to obtain data for forecast, 
supervision and operations control. This model reads 
information from sensors and relays them to the 
plant through satellite and the internet.

For generation of electricity, the dam consists 
of 20 hydro-electric generators with 16 generators 
located in the main dam and 4 of these located within 
the diversion dam, originally constructed for the river 
diversion. Each Penstock pipe facilitates a fl ow of 
700 cubic metres of water per second thus creating 
the rotary movement of the turbine generator blades 
which enables electricity generation based on the 
rotation of the each generator’s magnetic plates. 
Each generator has a capacity of 700 MegaWatts. 
The turbine generators weight 3700 tonnes each and 
are accessed from a Chamber Room within the dam 
which is nearly 1 kilometre in length. The turbine 
generators are removed for maintenance by overhead 
cranes within the Chamber Room. The electricity 
from the turbine generators is then increased in 
voltage through electrical transformers from 18 
Kilovolts to 500 Kilovolts to facilitate transmission 
to both Brazil and Paraguay. 

The operational system for control of the Itaipu 
dam is the digital SCADA (Supervisory Control and 
Data Acquisition) Control System which informs 
the station engineers about the electricity output 
of the generators and the reservoir levels to ensure 
safe management of the power station. The digital 
SCADA system replaced the older Analog Dial 
Reading system in 2002 however the Analog system 
is still relied upon as an emergency back-up system 
in the event of a failure of the SCADA system.

Transmission
Furnas Centrais Eletricas of Brazil and 

Administracion Nacional de Electricidad (ANDE) of 
Paraguay are responsible for transmission of power 
to load centres.

Power generated by Itaipu is distributed 
through an interconnected system. The system is 
connected from Brazilian substation Foz do Iguacu, 
owned by Furnas, to the Paraguayan right bank 
substation within the plant's area.

The two gas insulated substations of the power 
plant are of 50Hz and 60Hz. The 50Hz substation 

Fig: Itaipu Dam Arial View
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contains six 500kV transmission lines. Two lines 
are 2km long and link the power plant to the right 
bank. Two 10km-long lines connect the power plant 
to the Foz do Iguaçu substation. The remaining two 
transmission lines connect the right bank and Foz do 
Iguacu substations.

The 60Hz substation contains three to four 
500kV transmission lines. Each line links the power 
plant to the Foz do Iguacu substation.

Environment Impact
The environmental impact arising from 

construction of the Itaipu Dam was not without 
controversy particularly in relation to the creation of 
the reservoir. The creation of the reservoir displaced 
40,000 local inhabitants who were relocated to 
adjacent rural lands or provided with monetary 
compensation. 

The impact on wildlife habitats led to the 
creation of eight adjacent animal reserves to which 
the various animal species were relocated by 
zoological experts. In 2003 a Biodiversity Corridor 
was created in parallel with a re-forestation program 
which linked the original animal reserve areas to the 
larger Iguazu National Park thus ensuring a survival 
rate of 70% for new born animals in the area. 

A fi sh pass was also constructed as part of 
the environmental mitigation measures to enable 
aquatic life to pass from the downstream Parana 
River to the upper reservoir area behind the Itaipu 
Dam. This engineering measure was unsuccessful 
however and a revised fi sh pass was constructed in 
2002 to address this key environmental issue. The 
revised fi sh pass consists of 6 kilometres of concrete 
channel and 4 kilometres of natural channel over 
a rise of 100 metres to enable fi sh passage up the 
Parana River. This revised type of fi sh pass is now 
mandatory for the new hydroelectric dams which 
are needed to meet Brazil’s energy requirements for 
it’s 200 million people. The renowned Seven Falls 
waterfall on the upstream section of the Parana 
River was also submerged with the creation of the 
reservoir. This illustrates the trade-off which the 
engineers on the Itaipu Dam had to consider as 
part of project planning, between electricity supply 
needs for development, and environmental impacts. 
The bi-national partnership which operates Itaipu 

Dam recently received a number of environmental 
protection awards including the Earth Charter Award 
for water quality protection, which indicates its 
commitment to best practice in this area. 
Salient Features of Itaipu
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Reservoir Water volume at the usual maximum 
level: 29 billion m³
Extension: 170 km
Usual maximum level (quota): 220 m
Area in the usual maximum level: 1350 km²
Spillway Maximum outfl ow: 62.2 thousand m³/s
Maximum release capability: 162,200 m³/s
Length: 483 m
Gates: 14 units
Gate size: 21 m/high and 20 m/wide
Dam Height: 196 m
Total length: 7919 m
River Basin Area: 820,000 km²
Average annual rainfall: 1650 mm
Average outfl ow: 11,663 m³/s
Generating units Power: 700 MW
Voltage: 18 kV
Frequency: 50 to 60 Hz
Drop: 118.4 m
Rated outfl ow: 690 m³/s
Weight: 6600 t
Power House Length: 968 m
Width: 99 m
Maximum height: 112 m
Penstocks Quantity: 20
Length: 142 m
Inside diameter: 10.5 m
Rated release: 690 m³/s
Turbines Outfl ow: 700 m³ of water/s
Excavations Volume of soil excavated: 23.6 million m³
Materials Volume of concrete used: 12.7 million m³ 
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 Why Storage Projects in
Nepal ?

Hari Prasad Subedi
Civil Engineer

Abstract
Nepal is a south Asian country which covers 

about 0.3% of Asia's area and 0.01% of that of world. 
It is the second largest country having huge amount of 
water resources. Being a country with largest potential 
of hydroelectricity, it has been facing a serious load 
shedding problem signifi cantly in the dry season.   
The annual precipitation of Nepal is about 1500 
mm.worldbank.org/indicator/AG.LND.PRCP.MM), 
which includes about 95% in wet season and 5% 
in dry season. Due to this variation in rainfall and 
higher electricity demand in dry season, it becomes 
necessary to develop storage hydropower projects. 
This article mainly focuses on the necessity of 
storage hydel plants and their suitability in context 
of Nepal.

Introduction 
Hydro (water) is a fresh and clean source of 

energy. Due to the availability of large amount 
of water resources and suitable topography, the 
economic boost of country is only possible after 
the construction of hydropower projects. A huge 
amount of electricity can be generated within the 
country. Theelectricity thus produced will certainly 
be cheaper and reliable.

Nepal is topographically divided into three 
main regions- Himalaya region basically lies on the 
northern part of country with cold climate, Terai 
region- the southern part of the country with warm 
climate and Hilly region lying between these two 
regions with mild climate.

Naturally gifted country, Nepal irrespective of water 
resources and topography has now been poorly suffering 
from more than 12 hours per day load shedding in dry 
season. It has more than 6,000 rivers and rivulets with 
an overall average annual run of 225 billion cubic meters

of water fl owing to the south. The gradient of Nepal, 
which varies from 70 m above sea level in south to
8,848m in the north, enables considerable hydropower 
potential. The economic development of the country 
needs the establishment of production industry, 
development of tourism sector, increase in agricultural 

production etc. To develop these infrastructures, power 
plays vital role and the most reliable source of power for 
Nepal is obviously hydropower.  But the situation of the 
country is very bad. Even people cannot use electricity 
for the purpose of fulfi lling their daily life activities. This 
problem is more serious in dry season. While analyzing 
the present power status of Nepal, only 92 MW is the 
total contribution to Integrated National Power system 
(INPS) through storage hydel plants. Out of the total 
hydropower generation capacity of about 83,000 
megawatt (MW) in the country, about 42,000 MW of 
power generation appears feasible to date from fi nancial– 
technical perspective. Out of this capacity, Nepal has 

Fig: Hourly system load curve of Peak load (Source: A Year 
in Review Report 2014/15, NEA)
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only generated about 780 MW of power with 4687.09 
GWh of energy which is about 1.86 % of fi nancially and 
technically viable capacity (42000 MW). This numerical 
value is so minimum that it contributes to only 60 % of 
peak demand - 1291.80 MW (Source: A Year in Review 
Report 2014/15). The dependency with other country for 
the power purchase is bad luck for the nation. In such 
situation, collection of runoff in the wet season and 
utilization of the collected water for power generation in 
dry season is to be the main priority of country. In this 
situation, storage hydel plants are necessary. 

Storage Projects
The hydroelectric project that utilizes the 

impounded water collected in high rainfall season 
and utilizes the collected water for power generation 
is called storage hydroelectric project. Storage 
projects are very much useful where the water 
availability throughout the year is not uniform. 
These types of projects are necessary for the country 
like Nepal where the average rainfall in wet season is 
much more than that of dry season. The availability 
of suitable geographical scenario of the country also 
demands for these types of projects. Generally storage 
project comprises of the headworks (dam, reservoir) 
structure, intake, conveyance system (tunnel), surge 
shaft or forebay, penstock and powerhouse. The 
dam so constructed store available amount of water 
upstream which then can be used in dry season.  

Design of various components should be done 
based on geotechnical condition of the site, available 
construction materials and layout. Rock fi ll dam, 
concrete or masonry gravity dam etc. can be used 
as water retaining structure. Choice of suitable 

powerhouse site can be made ensuring available 
head and geological considerations. A typical layout 
of storage project is shown in fi gure.

The storage hydropower project can also be 
used as a multipurpose project for irrigation, fi shing, 
tourism and water transportation as well. A large 
amount of capital for head works (reservoir and 
dam) construction can be minimized by developing 
cascade projects as well.

Storage Plants/ Projects in Nepal
Kulekhani I and Kulekhani II are only two 

storage hydropower plants in Nepal with their 
respective capacities 60 MW and 32 MW. Kulekhani 
III with capacity of 14 MW is under construction. 
Some other storage hydel plants under study are 
Budhi Gandaki Storage Project, Upper Seti Storage 
Project, Aandhikhola Storage Hydroelectric project, 
Uttarganga Storage Hydroelectric Project, Tamor 
Storage hydroelectric Project etc. Most of these 

projects have completed the feasibility level study 
and are in the phase of detailed engineering design. 
Some of these also have completed the Detailed 
engineering design phase and they are well prepared 
for construction.

The hydropower development Policy, 2001 
included development of storage plants within 
country as a main strategy. But due to various 
constraints, development of such storage plants 
could not be carried out.  To make country 
independent with other countries in power 
purchasing, it is necessary to identify its own 
area of production. Since Nepal is rich in water 

Fig: Typical layout of Storage Hydropower Project 
(Source: http://www.electrical-engineering-

assignment.com/hydro-electric-power-plant)

Fig: Load forecast (Source: Load Forecast Report, NEA, July 2015)
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resources and due to availability of suitable 
topography for head required in the hydropower, 
identification and development of such storage 
projects is necessary.

Not only for the country itself, power demand 
in the neighbor countries can also be fulfi lled 
through power trade. While discussing about the 
present power status of country, it is a fact that 
the annual peak power demand of the Integrated 
Nepal Power System (INPS) in fi scal year 2014/15 
was 1291.80 MW, with 585MW load shedding. 
Out of the power actually supplied, 357.68 MW 
was contributed by NEA hydro, 124.71 MW by 
Individual Power Purchaser (IPP) hydro and 
the rest 224.41 MW was imported from India. 
Compared to preceding fi scal year’s fi gure of 1201 
MW, the annual peak power demand of the INPS 
registered a growth rate of 7.56 % (Source: A Year 
in Review Report: 2014-15, NEA).

Financing in Storage Projects
It seems that there is lack of investment in 

storage hydel plants by private sector. Most of the 
private sector investors are investing on the Run of 
River (RoR) projects rather than on storage projects. 
The variation in demand and supply of electricity 
on dry season certainly ensures the profi t for the 
investors for developing such projects. So it is 
required to involve private sectors for developing 
storage plants by giving them some subsidiary by 
the government. Investment in such projects should 
be the fi rst priority of the government since overall 
economy of the country directly depends on the 
availability of electricity.

A long stretch of line for purchasing stock 
market of hydropower projects shows that the citizens 
of the country are eager to invest on their own. In 
this scenario, the developer needs to make a proper 
choice for the development of storage plants. Since 
hydropower is a profi table investment, investors 
need to be motivated to develop storage projects. 
Financing through commercial banks in storage 
projects is another alternative. Some defi nite rules 
need to be made by the government for compulsory 
fi nancing to storage projects. 

The fi nancial sector must work on building in-
house expertise as well as developing coalitions with
other experienced international fi nancial institutions 

to enhance the knowledge base and the lending
capacity for project fi nancing. Several tools for 
fi nancing, including debentures, bonds and mutual fund,
etc., can be introduced. We must now move forward 
to enhance our strength and mitigate the risks
involved to realize: Nepal ko pani, pragati ko khani 
(Sah, Anil K.)

Since Nepal is fully dependent on other 
countries for petroleum product, a rational planning 
would certainly help to minimize such dependency 
by generating more power within country and 
motivating electric vehicles. Use of storage plants 
for irrigation, water transportation, tourism, fi shing 
also help for the economic boost of the society. 

Conclusion
This article mainly focuses on the necessity 

of storage hydel plants in context of Nepal. A 
naturally gifted nation should boost its economic 
status by developing storage projects within the 
country. Priority should be given for storage projects 
as power cut in dry season is more signifi cant. The 
main criterion of economic development of nation 
is also measured by energy consumption per capita, 
so country should be independent on power. The 
gross domestic product (GDP) directly or indirectly 
depends on the power consumption per capita. 
Investment from various sectors need to be attracted 
on storage projects. Decision making processes for 
development should be quick from the respective 
institutions. Everyone in the country need to be more 
serious on developing storage plants within country 
which will obviously improve the welfare on nation. 
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cf=a=
2004

/2005
2005

/2006
2006

/2007
2007

/2008
2008

/2009
2009

/2010
2010
/2011

2011
/2012

2012
/2013

2013
/2014

2014
/2015

nf]* 
;]l*é 
;do  
-#)^f_

2 0 3 6 7=5 16 12 14 12 12 11
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;g -2018 – 2019_ ;g -2019 kZrft_
300 d]=jf= 500 d]=jf=

l;=g+= ljj/)f
s'n

kl/df)f

sfo{
;DkGg
ePsf]
ljj/)f

af¤sL
/x]sf]
sfo{sf] 
ljj/)f

;DkGg ug{
sfo{

vl^Psf 
u|"k

1= ^fj/ kmfp)*]zg sfo{ -;+Vof_ 111 106 5 1 u|"k 
2= ^fj/ v*f ug]{ sfo{ -;+Vof_ 111 101 10 2 u|"k
3= tf/ tfGg] sfo{ -ls=ld=_ 42=4 32=9 9=5 1 u|"k
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l;=g+= ljj/)f
s'n 

kl/df)f

sfo{ 
;DkGg 
ePsf] 
ljj/)f

af¤sL 
/x]sf] 
sfo{sf] 
ljj/)f

sfo{ 
;DkGg 
ug{ 

vl^Psf] 
u|"k

s_

1=
k|zf/0f nfOg lgdf{0f tkm{
^fj/ kmfp)*]zg sfo{ -;+Vof_ 233 228 5 2

2= ^fj/ v*f ug]{ sfo{ -;+Vof_ 233 227 6 1
3= tf/ tfGg] sfo{ -ls=ld=_ 85=89 82=04 3=85 2
4= OPGW tfGg] sfo{ -ls=ld=_ 85=89 71=51 14=38 1
v_

1=
;÷; lgdf{0f sfo{
^fj/ kmfp)*]zg sfo{ -;+Vof_ 8 8 0 0

2=
i)ljB"tLo pks/)f h*fg ug{ kmfp)*]zg sfo{ 
-;+Vof_

110 110 0 0

ii) l;len Structure v*f ug]{ sfo{ 110 104 6 3

ljj/)f d]=jf=
1= g]=lj=k|f= sf] cfkm\gf] pTkfbg 269=94
2= cfGtl/s vl/b (IPPC af^_ 120=71
3= ef/taf^ cfoft 245=83
s'n cfk'lt{ 636=48
clwstd df¤u 1311=48 ;do 17M45 ah] 
kfj/ ;]* ug"{ k/]sf] 675=00
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�  cgfjZos laB't k|of]u gu/f}+ .
� laB't rf]/L ug'{ sfg"gL / ;fdflhs ck/fw xf] .
�  laB't rf]/L gu/f+} / rf]/L u/]sf] yfxf ePdf oyflz3| glhssf] ljB't sfof{nodf hfgsf/L u/fO{ ;r]t 

gful/ssf] kl/ro lbpmF . o:tf] ;'rgf lbg]sf] gfd uf]Ko /flvg]5,
� tkfO{+sf] 3/ 6f]ndf r'xfj6 lgoGq0fsf] nflu cfpg] sd{rf/Lx?nfO{ ;xof]u k'¥ofO{ ljB't r'xfj6 d'Qm 

;dfhsf] lgdf{0fdf ;xeflu xf]cf}+, 
� nf]8;]l8Ësf] ;dodf ljB'tLo ;fdfu|Lx?sf] :jLr ckm /fvf}+, ljh'nL cfpg] ljlQs} t'?Gt} :jLr cg gu/f}+ .
� laB't k|flws/0fsf] sfdsf/jfxLsf] ;Gbe{df s'g} ph'/L jfu'gf;f] eP 6f]n lk|m g+= !^^))!#)#)# dfkm{t 

hfgsf/L u/fpF . 
� ;dodf g} ljB't dxz'n e'QmfgL ul/ 5'6 ;'ljwf lng g5'6f}F .

cfd ljB't pkef]Qmfx?df g]kfn ljB't k|flws/0fsf] cg'/f]w
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qm=;+= ;fd'bflos ⁄ ;/sf/L 
jgsf] gfd

If]q sfl6Psf 
?vsf] ;+Vof  sfl6Psf k|hfltsf] gfd

!= /t'jfdfO{ j[Iff/f]k0f 
cfof]hgf Efmfkf !^@ ;fn, vo/, l6s / d;fnf

@= ;'s'gf ;fd'bflos jg r'nfr'nL uf=lj=;=, 
j8f g+ #, Onfd !)! 

x/f]{, hfd'g, ;fh, ;fn, cf+k, l;l/if, 
lrnfpg], baba], s6/L, xNn'8], af]6 
wd]/f], s/fª, ;lt;;fn, lkm/lkm/], 
xf8] / s'sf7x?

#= tdfv] ;fd'bflos jg dxdfO{ uf=lj=;= 
j8f g+= %, Onfd ^& ;fh, ;fn, s/df / s'sf7x?



38ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @

$= ;'of]{bo ;fd'bflos jg bfgfjf/L uf=lj=;= 
j8f g+= (, Onfd @*

d}gf, ;fh, l;dn, s'6ld/f], a/f]{, 
lrnfpg], s/df, nfdkft], l;l/; / 
;fn

%= nIdL ;fd'bflos jg bfgfjf/L uf=lj=;= 
j8f g+= *, Onfd ! ;fn

^= v08]r'nL ;fd'bflos jg bfgfjf/L uf=lj=;= 
j8f g+= (, Onfd & ;fn / d}gf

&= k|ult gd'gf ;fd'bflos 
jg

bfgfjf/L uf=lj=;= 
j8f g+= *, Onfd !^ ;fn, hfd'g, ;fh / af]6wd]/f]

*= h'gtf/f ;fd'bflos jg lr;fkfgL uf=lj=;= 
j8f g+= (, Onfd ^!

;]ltsf7, xNn'8], 6'gL, s6';, 
5ltjg, lrnfpg], baba], df}jf, 
;fh, n6x/, nfdkft], hfd'g / 
s'sf7x?

(= ;Ltfb]jL ;fd'bflos jg ;f]ofs uf=lj=;= 
j8f g+= (, Onfd @#

nfdkft], s'6ld/f], l;l/;, sbd, 
l;dn, a/f]{, ;fh, baba] / 
s'sf7x?

!)= dfOEofnL ;fd'bflos 
jg

;f]ofs uf=lj=;= 
j8f g+= (, Onfd $)% ;fn, lrnfpg], nfdkft], af]6wd]/f], 

hfdg, ;fh, k'tnLsf7 / s'sf7x?

!!= ;'of]{bo ;fd'bflos jg Uff]bs uf=lj=;= j8f 
g+= (, Onfd ^#!

;fh, l;dn, s'6ld/f], xNn'8], 6'gL, 
;fn, lrnfpg], l;Gb'/], baba] / 
s'sf7x?

!@= cfwf/r'nL ;/sf/L jg l;l4y'Dsf uf=lj=;= 
j8f g+= #, Onfd $$ lrnfpg], df}jf, plQ; / s6'; 

!#= ;q] /fufkfgL ;/sf/L 
jg

lr;fkfgL uf=lj=;= 
j8f g+= $, Onfd @$ lrnfpg] / ;fn 

hDdf !%&)

qm=;+= jgsf] gfd If]q
k|:tfljt sfl6g] 
?vsf] ;+Vof

k|hfltsf] gfd 

!= ;'kf/L afuynf ;fd'bflos jg t]x|y'd !#^ ;fn, s/d / af]6 eu]/L

@= aLh] afGu];fn ;fd'bflos jg t]x|y'd !@ ;fn

#= ;Nn] l;:g] ;fd'bflos jg t]x|y'd !)) ;fn / lrnfpg]

$= Df}n] sf]Kr] ;fd'bflos jg t]x|y'd !*& ;fn, s/d / af]6 eu]/L

%= dlxnf kftn] ;fd'bflos jg Kff+ry/ !#$ ;fn

^= 8f+8f ;fd'bflos jg Kff+ry/ &% ;fn / ;Nnf

&= ;Nn]/L ;fd'bflos jg Kff+ry/ #@% ;fn, ;Nnf / n6x/f

*= cd/k'/ ;Nn]/L ;fd'bflos jg Kff+ry/ #@% ;Nnf

(= ;'jfË /fli6«o jg Kff+ry/ @^ ;fn

hDdf @)$#
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qm=;+=
k|hfltsf] 

:yflgo gfd
k|hfltsf] j}1flgs gfd

g;{/L  /flvPsf] :yfg / k|hfltsf] 
;+Vof

   

lr;fkfgL 

uf=lj=;= 

Onfd

uf]bs 

uf=lj=;= 

Onfd

cd/k'/ 

uf=lj=;= 

kf+ry/

hDdf

!= vo/ Acacia catechu !%))) *))) !@))) #%)))

@= af+; Dendrocalmussp &))) *))) *))) @#)))

#= l;dn Bombaxceiba %))) 0 0 %)))

$= l6s  !))) 0 #))) $)))

%= 6fsL Bauhinia purpurea !))) @&)) 0 #&))

^= vdf/L  !))) @))) 0 #)))

&= vf]6];Nnf Pinusroxburghi ) ) *))) *)))

*= d;nf Eucalyptus sp ) %))) ) %)))

(= l/¶f Sapindusmukorossi #))) #))) !))) &)))

!)= cdnf Phylanthusemblica !))) #))) ) $)))

!!= x/f]{ Terminalia  chebula *))) ) ) *)))

!@= a/f]{ Terminalia belerica &))) ) ) &)))

!#= ?b|fIf Elaeocarpussphaericus !& ) #% %@

!$= s6x/  %))) ) ) %)))

!%= nK;L Choerospondiaaxilaris ) ) $))) $)))

hDdf hDdf %$)!& #!&)) #^)#% !@!&%@
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qm=;+= j[Iff/f]k0f ul/Psf] If]q If]qkmn-x]
S6/_

j[Iff/f]k0f ul/Psf 
af]6lj?jfsf] ;+Vof j[Iff/f]k0f ul/Psf k|hfltsf] gfd

!=
;'s'gf ;fd'bflos jg, 
r'nfr'nL,  Onfd

!@=@) @))))
vo/, l;dn, 6fsL, l6s, x/f]{, a/f]{, d;fnf, l/¶f, 
rqmf;L, sf]O/fnf

@=
;'of]{bo ;fd'bflos jg, 
uf]bs, Onfd

!!=$% !*)))
vo/, l;dn, 6fsL, l6s, x/f]{, a/f]{, d;fnf, l/¶f, 
vdf/L

#=
/t'jfdfO{ j[Iff/f]k0f cfof]
hgf, emfkf

^=^^ (^)) l6s

$=
j/eGHofË ;fd'bflos 
jg, bfgfjf/L, Onfd

# $*)) vo/, l;dn, x/f]{, a/f]{, d;fnf, l/¶f, t]hkQf

%=
dfO{EofnL ;fd'bflos 
jg, ;f]ofs, Onfd

#=#$ ^$)) vo/, l;dn, x/f]{, a/f]{, cdnf, l/¶f

^=
;Nn]/L cd/k'/ 
;fd'bflos jg, cd/k'/, 
kf+ry/

%=!% ())) Vff]6];Nnf], x/f]{, a/f]{, l/¶f, lrp/L, nK;L, vo/

$=
Df}n] sf]Kr] ;fd'bflos 
jg,5ft]9'Ëf, t]x|y'd

%+=*! ())) vo/, nK;L, af+;, l/¶f, lrp/L

hDdf $&=%% &^*))  
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j[Iff/f]k0f sfo{sf] k|fljlwskIfsf] af/]dfhfgsf/L lbb} jg lj1 s[i0f e'h]n / ;fydfj[Iff/f]k0f ;DkGg ;'of]{bo 
;fd'bflosjg If]qsf] gfkhf+rsfo{ ePsf] b[io



43 ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @



44ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @



45 ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @



46ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @



47 ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @



48ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @



49 ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @



50ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @



51 ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @



52ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @



53 ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @



54ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @



55 ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @



56ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @



57 ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @



58ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @



59 ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @



60ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @



61 ljB't

@)&@ kmfNu'0f, jif{ @^, c+s @

 NEA offi  cials during Survey Mapping of Basantapur Substation
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!=   :jtM cjsfz
qm=;+= s=;+=g+= kb tx gfd÷y/ nfu' x'g] 

ldlt

lg0f{o ldlt sfof{no
s}lkmot

1 ty $%)( sf=;= 2 >L x]df s'df/L v8\sf 2072.04.08 2072.07.22
ljB't r'xfj6 lgoGq0f 

dxfzfvf
*

2 vu !^(% O=l;= 3 >L /fh' /fO{ 2072.02.26 2072.07.22 nugv]n ljt/0f s]Gb| *

3 5 !&))^% OlGhlgo/ 7 >L lbk]Gb| v8\sf 2071.11.13 2072.05.03
sf7df08f} If]qLo 

sfof{no
*

4 s !!)$)& h'=x]= 1 >L b]j/fh ;'gf/L 2072.02.28 2072.08.24 DofUbL ljt/0f s]Gb| *

5 v !(#% x]Nk/ 2 >L /fd]Zj/ ;fx 2072.01.27 2072.09.22 l;d/f ljt/0f s]Gb| *

@=  /flhgfdf

qm=;+= s=;+=g+= kb tx gfd÷y/
nfu' x'g] 
ldlt

lg0f{o ldlt sfof{no s}lkmot

1 vuw !^$^ kmf]=d]= 4 >L jn axfb'/ kf08] 2072.04.11 207204.13
s'n]vfgL k|yd 

h=lj=s]=
 

2 svu !)@^ O{=;L= 3 >L g]q axfb'/ j:tL 2072.03.26 2072.04.24 l;d/f ljt/0f s]Gb|  
3 svu ^($ O{=;L= 3 >L /fhb]j d08n 2072.05.01 2072.05.09 b'xjL ljt/0f s]Gb|  

4 b3ª ^#@@ s=c= 5 >L sflGt vltj8f 2072.04.11 2072.05.10
lj/f6gu/ If]qLo 

sfof{no
 

5 svu #%# O{=;L= 3 >L O{Gb| axfb'/ ?Daf 2072.04.26 2072.06.11 x]6f}8f ljt/0f s]Gb|  
6 svu #%# O{=;L= 3 >L cjw]z a/} 2072.02.32 2072.06.18 lj/u+h ljt/0f s]Gb|  
7 uwg @)@( ;'=ef= 5 >L t]h axfb'/ a'9fyf]sL 2072.06.11 2072.06.08 6fF8L ljt/0f s]Gb|  
8 km #&))@@ k|= c= 7 >L lr/~hLjL n'FO{6]n 2072.08.17 2072.09.17 6fF8L ljt/0f s]Gb|  
9 vuw *### kmf]=d]= 4 >L b]jL k|;fb pkfWofo 2071.11.01 2072.09.28 ;]ltkm]jf h=lj=s]=  
10 vu @@@& O{=;L= 3 >L cfsfz bxfn 2072.07.11 2072.8.28 bds ljt/0f s]Gb|  

#=  lgnDag
qm=;+= s=;+=g+= kb tx gfd÷y/ nfu' x'g] 

ldlt
lg0f{o ldlt sfof{no

s}lkmot

1 wg &#&* x]=O{+=c= 5 >L xl/ axfb'/ 8+uf]n 2072.05.14 2072.04.26 s'n]Zj/ ljt/0f s]Gb|

2 vuw !^%( kmf]=d]= 4 >L nId0f vqL 2072.05.31 2072.05.31 nugv]n ljt/0f s]Gb| !% lbg

3
5 h e m ` 

!!%#&
k|jGws 10 >L ;+lutf yfkf /fodfemL 2071.12.20 2072.05.15 rd]lnof hnljB't cfof]hgf && lbg

4 uw @&)@ kmf]=d]= 4 >L s[i0f axfb'/ yfkfdu/ 2072.03.04 2072.06.12 s'n]vfgL bf];|f] h=lj=s]=

5 5 !&))#$ O{lGhlgo/ 7 >L ;'/]Gb| rf}w/L 2072.06.17 2072.06.29 u'NdL ljt/0f s]Gb| $ lbg

6 wg &$%& ;'=ef= 5 >L ljgf]b kl08t 2072.07.02 2072.07.02 g]kfnu+h ljt/0f s]Gb|

7 u #^)% 8«fO{e/ 3 >L gftLsfhL Yfkf 2072.09.19 2072.09.14 nugv]n ljt/0f s]Gb| () lbg

8 svu !)%% O{=l;= 3 >L z+v gf/fo0f dxh{g 2072.09.19 2072.09.14 afg]Zj/ ljt/0f s]Gb| () lbg

9 vuw $%)% kmf]=d]= 4 >L u'0f axfb'/ u'?Ë 2072.09.19 2072.09.14 ;]tL km]jf h=lj=s]= () lbg

10 vuw !(%^ kmf]=d]= 4 >L lzj lu/L 2072.09.19 2072.09.14 ;]tL km]jf h=lj=s]= () lbg

11 tyb  %#^@ ld=/L= 3 >L uf]ljGb If]qL 2072.09.19 2072.09.14 e}/xjf ljt/0f s]Gb| () lbg
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12 svu (&% O{=l;= 3 >L s'df/ /fO{ 2072.11.02 2072.10.24 s'n]Zj/ ljt/0f s]Gb| () lbg

13 uwg #!!% l;=x]=O{=c= 5 >L l;tf/fd sfsL{ 2072.11.03 2072.10.24 x]6f}8f u|L8 dxfzfvf () lbg

14 svu !@! O{=l;= 3 >L lx/fnf zdf{ 2072.11.11 2072.11.19 sfe|] ljt/0f s]Gb|

$=   lgnDag km's'jf

qm=;+= s=;+=g+= kb tx gfd÷y/
nfu' x'g] 

ldlt
lg0f{o ldlt sfof{no s}lkmot

1 uw #!^! kmf]/d]g 4 >L dx]Gb| k|;fb s]j6 -;fxfgL_ 2072.05.17 2070.06.15. k/f;L lj=s]=

2 5 !&))#$ O{lGhlgo/ 7 >L ;'/]Gb| rf}w/L 2072.06.29 2072.06.29 u'NdL ljt/0f s]Gb|

3 vuw !^%( kmf]=d]= 4 >L nId0f vqL 2072.07.02 2072.07.02 nugv]n ljt/0f s]Gb|

4 uw @&)@ kmf]=d]= 4 >L s[i0f axfb'/ yfkfdu/ 2072.07.11 2072.07.10 s'n]vfgL bf];|f] h=lj=s]=

%=  kf“r jif{ a9'jf /f]Ssf

qm=;+= s=;+=g+= kb tx gfd÷y/
nfu' x'g] 

ldlt
lg0f{o ldlt sfof{no s}lkmot

1 vuw !^%( kmf]=d]= 4 >L nId0f vqL 2072.10.24 2072.10.21 nugv]n ljt/0f s]Gb|  
^=  :j]lR5s cjsfz

qm=;+= s=;+=g+= kb tx gfd÷y/
nfu' x'g] 

ldlt
lg0f{o ldlt sfof{no s}lkmot

1 svu *&( O{=l;= 3 >L df]xg s'df/ dfsh' 2072.03.10 2072.03.27  /Tgkfs{ ljt/0f s]Gb|  
2 vuw !**! kmf]=d]= 4 >L Zofd axfb'/ sfsL{ 2072.03.06 2072.04.13 sf7df08f} u|L8 dxfzfvf  
3 vuw !($( kmf]=d]= 4 >L dx]Gb| j:g]t 2072.04.25 2072.04.21 jfg]Zj/ ljt/0f s]Gb|  
4 ªk *^%$ ;=k|=c= 6 >L Zofd k|;fb e08f/L 2072.03.01 2072.03.12 afg]Zj/ ljt/0f s]Gb|  
5 wg &)^* ;'=ef= 5 >L lslt{ rGb 2072.05.31 2072.04.31 dx]Gb|gu/ ljt/0f s]Gb|  
6 svw !^@# kmf]=d]= 4 >L n's axfb'/ yfkf 2072.03.21 2072.05.21 3f]/fxL ljt/0f s]Gb|  
7 ty %!#* sf=;= 2 >L zDe' s'Fj/ 27072.03.15 2072.05.03 6fF8L ljt/0f s]Gb|  
8 vuw !(!$ kmf]=d]= 4 >L df]xg nfn k'g 2072.03.21 2072.05.23 3f]/fxL ljt/0f s]Gb|  
9 svu !)#& O{=l;= 3 >L ;'s'dfg >]i7 2072.04.01 2072.06.07 afg]Zj/ ljt/0f s]Gb|  
10 svu (#@ O{=l;= 3 >L Zofd sfhL 8+uf]n 2072.04.01 2072.06.07 afg]Zj/ ljt/0f s]Gb|  
11 svu **$ O{=l;= 3 >L /fd k|;fb ltldlN;gf 2072.04.01 2072.06.07 afg]Zj/ ljt/0f s]Gb|  
12 ty $$$* sf=;= 2 >L s[i0f axfb'/ 7s'/L 2072.05.01 2072.06.07 lqz'nL hnljB't s]Gb|  
13 vuw !*^# kmf]=d]= 4 >L 8Dj/ axfb'/ If]qL 2072.04.01 2072.06.27 ;]tL km]jf hnljB't s]Gb|  
14 sv &(^ x]Nk/ 2 >L dbg k'/L 2072.02.26 2072.07.10 eQmk'/ ljt/0f s]Gb|  

15
kkmae 

!@&($
pk–lgb]{zs 9 >L zfGtf ;'j]bL 2072.09.06 2072.09.07 hg;Dks{ tyf u'gf;f] zfvf  

16 gr &*(( ;=O{+ 6 >L kf;fË of]~hg 2072.03.16 2072.9.10 afg]Zj/ ljt/0f s]Gb|  
17 gr5 &%#% O{lGhlgo/ 7 >L czf]s s'df/ rf}w/L 2072.05.01 2072.09.10 s'n]vfgL k|yd h=lj=s]=  
18 vu ^@! x]Nk/ 2 >L /fd axfb'/ du/ 2072.08.02 2072.10.03 w/fg ljt/0f s]Gb|  
19 3ª #%!! n]=kf= 5 >L OGb| k|;fb Gof}kfg] 2072.09.01 2072.10.24 nugv]n ljt/0f s]Gb|  
20 ty %)!@ sf=;= 2 >L 1fg axfb'/ yfdL 2072.08.07 2072.10.24 l;Gw'kfNrf]s ljt/0f s]Gb|  

21 t %))* sf=;= 2 >L kbf axfb'/ lji6 2072.08.27 2072.10.24 nugv]n ljt/0f s]Gb|  
22 b3ª %()@ n]=kf= 5 >L rqm axfb'/ /fjn 2072.10.01 2072.10.19 wgu9L ljt/0f s]Gb|  
23 uwg @^)* l;=x]=O{{=c= 5 >L s'n axfb'/ vqL 2072.1013 2072.11.13 b'xjL u|L8 zfvf  
24 b3ª ^@^) n]=kf= 5 >L /ljGb| af6fh' 2027.11.03 2072.11.13 ;]tL km]jf hnljB't s]Gb|  
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&= ;]jfaf6 avf{:t ul/Psf]

qm=;+= s=;+=g+= kb tx gfd÷y/
nfu' x'g] 

ldlt
lg0f{o ldlt sfof{no s}lkmot

1 vuw !)($ kmf]=d]= 4 >L z';g hf]zL 2069.01.18 2072.05.03 e/tk'/ ljt/0f s]Gb|  
2 b3 ^!@( ;=n]kf= 4 >L ;ldgf >]i7 2072.10.15 2072.10.13 nugv]n ljt/0f s]Gb|  
*=  ;]jfaf6 x6fOPsf] af/]

qm=;+= s=;+=g+= kb tx gfd÷y/
nfu' x'g] 

ldlt
lg0f{o ldlt sfof{no s}lkmot

1 ty $%)( sf=;= 2 >L x]df s'df/L v8\sf 2072.04.08 2072.07.22 ljB't r'xfj6 lgoGq0f dxfzfvf () lbg

2 vu !^(% O=l;= 3 >L /fh' /fO{ 2072.02.26 2072.07.22 nugv]n ljt/0f s]Gb| () lbg

3 5 !&)#)& O{lGhlgo/ 7 >L c?0f s'df/ ofbj 2072.02.17 2072.08.13 b'xjL lu|8 zfvf () lbg

(= u|]8 /f]Ssf

qm=;+= s=;+=g+= kb tx gfd÷y/
nfu' x'g] 

ldlt
lg0f{o ldlt sfof{no s}lkmot

1 ty $%)( sf=;= 2 >L x]df s'df/L v8\sf 2072.04.29 2072.04.21
ljB't r'xfj6 lgoGq0f 

dxfzfvf
# u|]8

!)=  c;fwf/0f ljbf

qm=;+= s=;+=g+= kb tx gfd÷y/
nfu' x'g] 

ldlt
lg0f{o ldlt sfof{no s}lkmot

1 5hem !!^(% p= k|jGws 9 >L lzj s'df/ ;fx 2072.04.19 2072.06.27 O= d]= l8= dxfzfvf &# lbg

2 b ^^#( ;=n]=kf= 4 >L tf/f b]jL v8\sf 2072.06.27 2072.08.13 l;Gw'kfnNrf]s lj=s]= ! Jfif{

!!=  uon s6\l6

qm=;+= s=;+=g+= kb tx gfd÷y/
nfu' x'g] 

ldlt
lg0f{o ldlt sfof{no s}lkmot

1 v !@)!%% x]Nk/ 2 >L /d]z s'df/ ;/bf/ 2072.04.26 2072.10.19 a]njf/L ljt/0f s]Gb| #@ lbg

ljB't rf]/L lgoGq0f P]g @)%* jf/] hfgL /fVg'kg]{ s'/fx?M
!= s;'/sf] cg';Gwfg tyf txlssft ubf{ afwf lj/f]w ug]{ JolQmnfO{ b'O{ xhf/ ?k}of;Dd hl/jfgf ug{ ;lsg] .

@= s;'/ u/L xfgL gf]S;fgL ePdf ;f] afktsf] /sd / ;f] a/fj/sf] Ifltk"lt{ /sd s;"/bf/n] ltg'{kg]{ .

#= 7x/ ePsf] xfgL gf]S;fgL tyf Ifltk"lt{ afktsf] /sd #% lbg leq ga'emfpg] pk/ #) lbg leq d'2f bfo/ ug{ ;lsg] .

$= -s_ cbfntjf6 d'2fsf] sfo{jfxL / lsgf/f x'Fbf s;'/ u/]sf] 7xl/Pdf xfgL gf]S;fgL afktsf] lauf] / lauf] adf]lhdsf] Ifltk"lt{ /
sdsf] cltl/Qm kfFr xhf/ ?k}of;Dd hl/jfgf jf tLg dlxgf ;Dd s}b jf b'j} ;hfoF x'g ;Sg] .

 -v_ Ps k6s s;'/ u/]sf] 7x/L ;s]sf] JolQmn] k'gM s;'/ u/]sf] 7xl/Pdf k|To]s k6s x'g uPsf] xfgL gf]S;fgL jfktsf] lauf] / 
Ifltk"lt{ afkt lauf]sf] b'O ;o k|ltzt /sd e/fO{ s;'/bf/nfO{ bz xhf/ ?k}of;Dd hl/jfgf jf ^ dlxgf;Dd s}b jf b'j} x'g] .

%= s;'/ ;DjGwL ;"rgf lbg] JolQmnfO{ tf]lsP adf]lhdsf] k'/:sf/ lbg] . t/ To:tf] k'/:sf/ ljt/s / ljt/s sd{rf/L / lghsf] 
kl/jf/nfO{ glbOg] .

ljt/0f tyf u|fxs ;]jf lgb]{zgfno
g]kfn ljB't k|flws/0f

ljB't rf]/L b08gLo ck/fw xf]
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Nepal Electricity Authority 

Power Trade Department
IPPs' Hydro Power Projects (Operation) as of Poush 30, 2072

S.N. Company Project Location
Installed 
Capacity 

(kW)

Commercial 

Operation 

Date 

(COD)   

1 Khoranga Khola Hydropower Dev. Co. Pvt. Ltd. Pheme Khola Panchtar 995  2064.08.05
2 Ridi Hydropower Development Co. (P.) Ltd. Ridi Khola Gulmi 2400  2066.07.10
3 Himal Dolkha Hydropower  Company  Ltd. Mai Khola Ilam 4500  2067.10.14

4 Baneswor Hydropower Pvt. Ltd.
Lower Piluwa 
Small

Sankhuwasabha 990  2068.04.01

5 Barun Hydropower Development Co. (P.) Ltd. Hewa Khola Sankhuwasabha 4455  2068.04.17
6 Nyadi Group (P.) Ltd. Siuri Khola Lamjung 4950  2069.07.30
7 Synergy Power Development (P.) Ltd. Sipring Khola Dolkha 9658  2069.10.03
8 Himal Power Ltd. Khimti Khola Dolkha 60000 2057.03.27
9 Bhotekoshi Power Company Ltd. Bhotekoshi Khola Sindhupalchowk 45000 2057.10.11
10 Syange Electricity Company Limited Syange Khola Lamjung 183 2058.10.10
11 National Hydro Power Company Ltd. Indrawati - III Sindhupalchowk 7500 2059.06.21
12 Chilime Hydro Power Company Ltd. Chilime Rasuwa 22000 2060.05.08

13
Arun Valley Hydropower Development Company 
(P.) Ltd.

Piluwa Khola 
Small

Sankhuwasabha 3000 2060.06.01

14 Rairang Hydro Power Development Co. (P) Ltd. Rairang Khola Dhading 500 2061.08.01
15 Sanima Hydropower (Pvt.) Ltd. Sunkoshi Small Sindhupalchok 2500 2061.12.11
16 Alliance Power Nepal Pvt.Ltd. Chaku Khola Sindhupalchok 3000 2062.03.01
17 Khudi Hydropower Ltd. Khudi Khola Lamjung 4000 2063.09.15

18 Unique Hydel Co. Pvt.Ltd. Baramchi Khola Sindhupalchowk 4200 2063.09.27           
2067.07.28           

19 Gautam Buddha Hydropower (Pvt.) Ltd. Sisne Khola Small Palpa 750 2064.06.01
20 Thoppal Khola Hydro Power Co. Pvt. Ltd. Thoppal Khola Dhading 1650 2064.07.13
21 Kathmandu Small Hydropower Systems Pvt. Ltd. Sali Nadi Kathmandu 250 2064.08.01
22 Unifi ed Hydropower (P.) Ltd. Pati Khola Small Parbat 996 2065.10.27
23 Task Hydropower Company (P.) Ltd. Seti-II Kaski 979 2065.11.14

24 Centre for Power Dev. And Services (P.) Ltd.
Upper Hadi 
Khola

Sindhupalchowk 991 2066.07.22

25 Gandaki Hydro Power Co. Pvt. Ltd. Mardi Khola Kaski 4800 2066.10.08
26 Bhagawati Hydropower Development Co. (P.) Ltd. Bijayapur-1 Kaski 4410 2069.05.04

27
Kathmandu Upatyaka Khanepani bewasthapan 
Board

Solar Lalitpur 680.4 2069.07.15

28 United Modi Hydropwer Pvt. Ltd. Lower Modi I Parbat 10000 2069.08.10
29 Laughing Buddha Power Nepal (P.) Ltd. Middle Chaku Sindhupalchowk 1800 2069.11.15

30 Aadishakti Power Dev. Company (P.) Ltd.
Tadi Khola 
(Thaprek)

Nuwakot 5000 2069.12.14

31 Nepal Hydro Developer Pvt. Ltd.
C h a r a n a w a t i  
Khola

Dolakha 3520 2070.02.24
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S.N. Company Project Location
Installed 
Capacity 

(kW)

Commercial 

Operation 

Date 

(COD)    

32 Laughing Buddha Power Nepal Pvt. Ltd.
Lower Chaku 
Khola

Sindhupalchowk 1800 2070.04.24

33 Ankhu Khola Jal Bidhyut Co. (P.) Ltd. Ankhu Khola - 1 Dhading 8400 2070.05.05
34 Bhairabkunda Hydropower Pvt. Ltd. Bhairab Kunda Sindhupalchowk 3000 2071.02.22
35 Radhi Bidyut Company Ltd. Radhi Khola Lamjung 4400 2071.02.31
36 Pashupati Environmental Eng. Power Co. Pvt. Ltd. Chhote Khola Gorkha 993 2071.03.09
37 Mailung Khola Hydro Power Company (P.) Ltd. Mailung Khola Rasuwa 5000 2071.03.19

38
Joshi Hydropower Development Company Pvt. 
Ltd.

Upper Puwa -1 
H y d r o p o w e r 
Project

Puwa 
Mahjuwa,Illam

3000 2071.10.01

39 Sanima Mai Hydropower Limited Mai Khola Ilam 22000 2071.10.14
40 Bojini Company Private Limited Jiri Khola Small Dolkha 2200 2071.11.01

41 Ruru Hydropower Project (P) Ltd.
Upper Hugdi 
Khola

Gulmi 5000 2071.12.09

42 Butwal Power Company Ltd. Jhimruk Khola Pyuthan 12000
43 Butwal Power Company Ltd. Andhi Khola Syangza 9400 2071.12.22
44 Prime Hydropower Co. Pvt. Ltd. Belkhu Dhading 518 2071.12.30

45 Api Power Company Pvt. Ltd.
Naugadh gad 
Khola

Darchula 8500 2072.05.02

46 Kutheli Bukhari Small Hydropower (P).Ltd Suspa Bukhari Dolakha 998 2072.06.06
Total Capacity 302866

IPPs' Hydropower Projects (Under Construction ) as of Poush 30, 2072
(Financial Closure concluded projects)

SN Developers Projects Location
Installed
Capacity 

(kW)
PPA Date

1 Sunkoshi Hydro Power Co. Pvt. Ltd. Lower Indrawati Khola Sindhupalchok 4500 2066.08.23
2 Eastern  Hydropower (P.) Ltd. Pikhuwa Khola Bhojpur 2475 2066.07.24
3 Upper Tamakoshi Hydropower Ltd. Upper Tamakoshi Dolkha 456000 2067.09.14
4 Electro-com and Research Centre Pvt. Ltd. Jhyadi Khola Sindhupalchowk 2000 2067.01.30
5 Mai Valley Hydropower Private Limited (Previously East Nepal) Upper Mai Khola Ilam 9980 2061.12.19 
6 Shibani Hydropower Co. Pvt. Ltd. Phawa Khola Taplejung 4950 2063.12.01
7 Nama Buddha hydropower Pvt. Ltd. Tinau Khola Palpa 990 2065.03.31
8 Garjang Upatyaka Hydropower (P.) Ltd.                                                          Chake Khola Ramechhap 2830 2065.11.06 
9 Madi Power Pvt. Ltd. Upper Madi Kaski 25000 2066.05.21 
10 Himalayan Hydropower Pvt. Ltd. Namarjun Madi Kaski 11800 2066.05.30
11 Sikles Hydropower Pvt. Ltd. Madkyu Khola Kaski 13000 2066.08.03 
12 Jumdi Hydropower Pvt. Ltd. Jumdi Khola Gulmi 1750 2066.10.21
13 Barahi Hydropower Pvt.ltd Theule Khola Baglung 1500 2066.12.16
14 Hira Ratna Hydropower P.ltd Tadi Khola Nuwakot 5000 2067.01.09
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15 Energy Engineering Pvt.ltd Upper Mailung A Rasuwa 5000 2067.03.25
16 Teleye Samyak Hydropower Company Pvt. Ltd. Dhansi Khola Rolpa 955 2067.04.12
17 Greenlife Energy Pvt. Ltd. Khani khola-1 Dolakha 25000 2067.06.24 
18 Sinohydro-Sagarmatha Power Company (P) Ltd Upper Marsyangdi A Lamjung 50000 2067.09.14
19 Himalayan Urja Bikas Co. Pvt. Ltd. Upper Khimti Ramechhap 12000 2067.10.09
20 Mount Kailash Energy Pvt. Ltd. Thapa Khola Myagdi 11200 2067.10.11
21 Green Ventures Pvt. Ltd. Likhu-IV Ramechhap 120000 2067.10.19
22 Robust Energy Pvt. Ltd. Mistri Khola Myagdi 42000 2067.10.20
23 Daraudi Kalika Hydro Pvt. Ltd. Daraudi Khola A Gorkha 6000 2068.05.19
24 Manang Trade Link Pvt. Ltd. Lower Modi Parbat 20000 2068.05.20
25 Panchthar Power Company Pvt. Ltd. Hewa Khola A Panchthar 14900 2068.05.30 
26 Sanjen Hydropower Co.Limited Upper Sanjen Rasuwa 14800 2068.06.23 
27 Middle Bhotekoshi Jalbidhyut Company Ltd. Middle Bhotekoshi Sindhupalchowk 102000 2068.07.28
28 Chilime Hydro Power Company Ltd. Rasuwagadhi Rasuwa 111000 2068.07.28
29 Water and Energy Nepal Pvt. Ltd. Badi Gad Baglung 6600 2068.07.13
30 Sanjen Hydropower Company Limited Sanjen Rasuwa 42500 2068.08.19 
31 Gelun Hydropower Co.Pvt.Ltd Gelun Sindhupalchowk 3200 2068.09.25
32 Dronanchal Hydropower Co.Pvt.Ltd Dhunge-Jiri Dolakha 600 2068.09.25
33 Mandakini Hydropower Limited Sardi Khola Kaski 4000 2068.11.11 
34 Dibyaswari Hydropower Limited Sabha Khola Sankhuwasabha 4000 2068.11.17 
35 Dariyal Small Hydropower Pvt.Ltd Upper Belkhu Dhading 750 2068.11.28
36 Sayapatri Hydropower Private Limited Daram Khola A Baglung 2500 2068.12.19
37 Chhyangdi Hydropower Limited Chhandi Lamjung 2000 2068.12.23
38 Himalayan Power Partner Pvt. Ltd. Dordi Khola Lamjung 27000 2069.03.01
39 Sasa Engingeering Hydropower (P). Ltd Khani Khola(Dolakha) Dolakha 30000 2069.03.25 

40 Arun Kabeli Power Ltd. Kabeli B-1
Taplejung, 
Panchthar

25000 2069.03.29

41 Rising Hydropower Compnay Ltd. Selang Khola Sindhupalchowk 990 2069.03.31
42 Pashupati Energy Development Co. Pvt. Ltd. Tungun-Thosne Lalitpur 4360 2069.04.05
43 Pashupati Energy Development Co. Pvt. Ltd. Khani Khola Lalitpur 2000 2069.04.05
44 Liberty Hydropower Pvt. Ltd. Upper Dordi A Lamjung 22000 2069.06.02
45 Hydro Innovation Pvt. Ltd. Tinekhu Khola Dolakha 990 2069.06.08
46 Salankhu Khola Hydropower Pvt. Ltd. Salankhu Khola Nuwakot 2500 2069.06.14
47 Moonlight Hydropower Pvt. Ltd. Balephi A Sindhupalchowk 10600 2069.07.14
48 Sanvi Energy pvt. Ltd. Jogmai Ilam 7600 2069.08.07
49 Sapsu Kalika Hydropower Co. Pvt. Ltd. Miya Khola Khotang 996 2069.08.10
50 Middle Modi Hydropower Ltd. Middle Modi Parbat 15100 2069.08.21
51 Reliable Hydropower Co. Pvt. Ltd. Khorunga Khola Terhathum 4800 2069.08.26
52 Rara Hydropower Development Co. Pvt. Ltd. Upper Parajuli Khola Dailekh 2150 2069.08.28 
53 Lohore Khola Hydropower Co. Pvt. Ltd. Lohore Khola Dailekh 4200 2069.09.08
54 Dudhkoshi Power Company Pvt. Ltd. Rawa Khola Khotang 6500 2069.09.26
55 Mandu Hydropower Company Pvt.Ltd Bagmati Khola Makawanpur 20000 2069.10.7
56 Sanima Mai Hydropower Ltd. Mai Cascade Ilam 7000 2069.10.12
57 Madhya Midim Jalbidhyut Company P. Ltd. Middle Midim Lamjung 3100 2069.10.23
58 Volcano Hydropower Pvt. Ltd. Teliya Khola Dhankuta 996 2069.10.25
59 Union Hydropower Pvt Ltd. Midim Karapu Lamjung 3000 2069.10.28
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60 Bidhyabasini Hydropower Development Co. (P.) Ltd. Rudi Khola A
Lamjung, 
Kaski

6800 2069.10.28

61 Himal Dolkha Hydropower  Company  Ltd. Mai sana Cascade Ilam 8000 2069.11.14
62 Molung Hydropower Company Pvt. Ltd. Molung Khola Okhaldhunga 7000 2069.11.21
63 Betrawoti Hydropower Company (P).Ltd Phalankhu Khola Rasuwa 13700 2069.12.06
64 Himalayan Urja Bikas Co. Pvt. Ltd. Upper Khimti II Ramechhap 7000 2069.12.09
65 Salmanidevi Hydropower (P). Ltd Kapadi Gad Doti 3330 2069.12.11
66 Dovan Hydropower Company Pvt. Ltd. Junbesi Khola Solukhumbu 5200 2069.12.29
67 Ghalemdi Hydro Ltd. (Previously, Cemat Power Dev C. (P). Ltd.) Ghalemdi Khola Myagdi 4000 2069.12.30
68 Bhugol Energy Dev Compay (P). Ltd Dwari Khola Dailekha 3750 2069.12.30
69 Tallo Midim Jalbidhut Company Pvt. Ltd. Lower Midim Lamjung 996 2070.01.19
70 Rairang Hydropower Development Company Ltd. Iwa Khola Taplejung 9900 2070.01.29
71 Tangchhar Hydro Pvt. Ltd Tangchhar Mustang 2200 2070.02.20
72 Abiral Hydropower Co. Pvt. Ltd. Upper Khadam Morang 990 2070.02.21
73 Essel-Clean Solu Hydropower Pvt. Ltd. Lower Solu Solukhumbu 82000 2070.07.15 
74 Consortium Power Developers Pvt. Ltd. Khare Khola Dolakha 24100 2070.07.15 
75 Upper Solu Hydroelectric Company Pvt. Ltd Solu Khola Solukhumbu 23500 2070.07.24
76 Singati Hydro Energy Pvt. Ltd. Singati Khola Dolakha 16000 2070.07.27 
77 Idi Hydropower Co. P. Ltd. Idi Khola Kaski 975 2070.09.01
78 Puwa Khola-1 Hydropower P. Ltd. Puwa Khola -1 Ilam 4000 2070.10.09
79 Buddha Bhumi Nepal Hydro Power Co. Pvt. Ltd. Lower Tadi Nuwakot 4993 2070.12.10

80 Mountain Hydro Nepal Pvt. Ltd. Tallo Hewa Khola Panchthar 21600 2071.4.9
81 Dordi Khola Jal Bidyut Company Ltd. Dordi-1 Khola Lamjung 10300 2071.7.19
82 River Falls Hydropower Development Pvt. Ltd. Down Piluwa Sankhuwasabha 9500 2071.10.18

83 Research and Development Group Pvt. Ltd. Rupse Khola Myagdi 4000 2071.12.17
Total Capacity 1617496

IPPs' Hydropower Projects in Different Stages of Development as of Poush 30, 2072
(Without Financial Closure)

SN Developers Projects Location
Installed
Capacity 

(kW)
PPA Date

1 TMB Energietechnik
Narayani Shankar 
Biomass

Rupandehi 600 2063.10.25

2 Shiva Shree Hydropower (P.) Ltd. Upper Chaku A Sindhupalchowk 22200 2067.05.22

3 Balephi Jalbidhyut Co. Ltd. Balephi Sindhupalchowk 50000 2067.09.08

4 Ingwa Hydro Power Pvt. Ltd Upper Ingwa khola Taplejung 9700 2068.03.10

5 Molnia Power Ltd. Upper Mailun Rasuwa 14300 2068.05.23

6
Jywala Sajhedari Hydropower Company 
Pvt. Ltd.

Tame Khola Dailekha 1250 2068.06.08

7 Suryakunda Hydroelectric Pvt. Ltd. Upper Tadi Nuwakot 11000 2068.12.03

8 Mai Valley Hydropower Private Limited Upper Mai C Ilam 5100 2068.12.23
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9 Universal Power Company Ltd. Lower Khare Dolakha 8260 2069.10.22

10 Deurali Bahuudesiya Sahakari Sanstha Ltd. Midim Khola Lamjung 100 2070.02.20

11 Manakamana Engineering Hydropower Pvt. Ltd. Ghatte Khola Dolakha 5000 2070.04.28

12 Maya Khola Hydropower Co. Pvt. Ltd. Maya Khola Sankhuwasabha 14900 2070.08.30

13 Bidhyabasini Hydropower Development Co. Pvt.Ltd. Rudi Khola B Lamjung 6600 2071.4.20

14
Ludee Hydropower Development Co. 

Pvt.Ltd
Ludee Khola Gorkha 750 2071.4.21

15 Ashmita  Hydropower Co. Pvt. Ltd.
Sunkoshi (Tocardo 

Technology)
Ramechhap 400 2071.4.30

16 Shakti Urja Bikash Company Pvt. Ltd. Tauthali Khola Sindhupalchowk 950 2071.7.9

17 Rasuwa Hydropower Pvt. Ltd Phalanku Khola Rasuwa 5000 2071.08.24

18 Rangoon Khola Hydropower Pvt. Ltd.
Jeuligad Small Hy-

dropower Project
Bajhang 996 2071.10.20

19 Peoples' Hydropower Company Pvt. Ltd. Super Dordi 'Kha' Lamjung 49600 2071.11.13

20 Hydro Venture Private Limited
Solu Khola (Dudh-

koshi)
Solukhumbu 86000 2071.11.13

21 Global Hydropower Associate Pvt. Ltd. Likhu-2 Solukhumbu/Ramechap 33400 2071.11.19

22 Paan Himalaya Energy Private Limited Likhu-1 Solukhumbu/Ramechap 51400 2071.11.19

23 Numbur Himalaya HP Pvt. Ltd. Likhu Khola A Solukhumbu/Ramechap 24200 2071.11.22

24 Dipsabha Hydropower Pvt. Ltd. Sabha Khola A Sankhuwasabha 8300 2071.12.02

25 Hydro Empire Pvt. Ltd. Upper Myagdi Myagdi 20000 2071.12.17

26 Chandeshwori Mahadev Khola MH. Co. Pvt. Ltd. Chulepu Khola Ramechhap 8520 2071.12.23

27 Nyadi Hydropower Limited Nyadi Lamjung 30000 2072.02.12

28 Suri Khola Hydropower Pvt. Ltd. Suri Khola Dolakha 6400 2072.02.20

29 Sanigad Hydro Pvt. Ltd. Upper Sanigad Bajhang 10700 2072.03.15

30 Kalanga Hydro Pvt. Ltd. Kalangagad Bajhang 15330 2072.03.15

31 Sanigad Hydro Pvt. Ltd. Upper Kalangagad Bajhang 38460 2072.03.15

32 Dhaulagiri Kalika Hydro Pvt. Ltd. Darbang-Myagdi Myagdi 25000 2072.04.28

33 Menchhiyam Hydropower Pvt. Ltd.
Upper Piluwa 

Khola 2
Sankhuwasabha 4720 2072.05.11

34 Kabeli Energy Limited Kabeli-A
Panchthar and Taple-

jung
37600 2072.06.07

35 Upper Syange Hydropower P. Ltd.
Upper Syange 

Khola
Lamjung 2400 2072.06.14

36 Peoples Hydro Co-operative Ltd. Khimti-2
Dolakha and Ramech-
hap

48800 2072.06.14

37 Chauri Hydropower (P.) Ltd. Chauri Khola
Kavrepalanchowk, 
Ramechhap, Sindhupal-
chowk, Dolakha

5000 2072.06.14
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38 Pashupati Environmental Power Co. Pvt. Ltd.
Lower Chhote 
Khola

Gorkha 997 2072.08.04

39 Diamond Hydropower Pvt. Ltd. Upper Daraudi-1 Gorkha 10000 2072.08.14

40 Makari Gad Hydropower Pvt. Ltd. Makarigad Darchula 10000 2072.08.29

41 Huaning Development Pvt. Ltd. Upper Balephi A Sindhupalchowk 36000 2072.08.29

42 Civil Hydropower Pvt. Ltd.
Bijayapur 2 
Khola Small

Kaski 4500 2072.09.12

43 Upper Hewa Khola Hydropower Co. Pvt. Ltd.
Upper Hewa 
Khola Small

Sankhuwasabha 8500 2072.09.23

44 Multi Energy Development Pvt. Ltd. Langtang Khola Rasuwa 10000 2072.09.29

45 Yambling Hydropower Pvt. Ltd. Yambling Khola Sindhupalchowk 7270 2072.09.29
Total 750203

IPPs' Hydro Power Projects (Terminated Projects) as of Poush 30, 2072

S.N. Developer Project Location
Capacity 

(kW) 
Reason for Termina-

tion
Date

1
Kantipur Hydropower 
Company Pvt. Ltd.

Langtang 10000 Event of Default 2064.04.07

2 G-tech Nepal Pvt. Ltd. Upper Modi 14000 Event of Default 2066.05.04

3
Beverian Hydropower 
Nepal Pvt. Ltd.

Lower Nyadi 4500 Event of Default 2066.11.14

4
Gorkha Hydropower 
Pvt. Ltd.

Daram Khola 5000 Event of Default 2067.01.26

5
Mansarowar Powers 
(P.) Ltd.

Golmagad Doti 580 Event of Default 2070.02.08

6
Triyog Energy & De-
velopment Pvt. Ltd.

Middle Gaddigad Doti 3500 Event of Default 2070.02.08

7
Shreerup Hydropower 
Co. (P.) Ltd.

Seti Khola Chitwan 465 Event of Default 2070.02.17

8
Universal Power Com-
pany (P) Ltd.

Ladku Khola Kavrepalanchowk 700 Event of Default 2070.02.31

9
Dupcheshowr Ma-
hadev Hydro Co. (P) 
Ltd.

Middle Tadi Nuwakot 5325
Event of Default 
related to Financial 
Closure

2070.02.31

10
Gayatri Hydro Power 
(P.) Ltd.

Charanawati Dolakha 980 Event of Default 2070.11.08

11
Rshikesh Hydropower 
Pvt. Ltd.

Upper Jumdi Gulmi 995
Event of Default 
related to Financial 
Closure

2070.12.20

12 L. K.  Power (P.) Ltd. Dapcha-Roshi Kavrepalanchowk 5000
Application of Genera-
tion License terminated 
by DOED

2071.01.21
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13
Eklekunda Hydropow-
er Co.Pvt.Ltd

Dorkhu Khola Nuwakot 990
Event of Default 
related to Financial 
Closure

2071.04.04

14
Upper Piluwa Khola 
Hydropower Co. Pvt. 
Ltd.

Upper Piluwa 
Khola

Sankhuwa Sabha 9622
Event of Default 
related to Financial 
Closure

2071.04.06

15
Baishno Devi Hydro 
Power (P.) Ltd.

Lower Sunkoshi 
-III

Sindhupalchowk 9900 Event of Default 2071.05.25

16
Annapurna Group Pvt. 
Ltd.

Madi-1 Khola Kaski 10000
Termination of Genera-
tion license by DOED

2071.05.25

17
Welcome Energy De-
velopment Co. (P.) Ltd.

Lower Balephi Sindhupalchowk 18514 Event of Default 2071.09.04

18
Swayambhu Hydro-
power Pvt. Ltd

Upper charnawati Dolakha 2020
Auto termination due to 
fi nancial Unclosure

2071.09.09

19
Midim Hydropower 
Pvt. Ltd.

Midim Lamjung 3400
Event of Default 
related to Financial 
Closure

2072.01.17

20
Beni Hydropower 
Project Pvt. Ltd.

Upper Solu Solukhumbu 18000
Event of Default 
related to Financial 
Closure

2072.02.03

21
Apolo Hydropower 
Pvt. Ltd.

Buku Khola Solukhumbu 6000
Auto termination due to 
fi nancial Unclosure

2072.02.20
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