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!= kl/ro

g]kfn ;/sf/, lj1fg k|ljlw tyf jftfj/0f dGqfno cGt{ut j}slNks pmhf{ k|j4{g tyf lj:tf/sf] nflu lj=;=
@)%# ;fndf ljsf; ;ldlt P]g cGt{ut æj}slNks pmhf{ k|j4{g s]Gb|Æ-j}=pm=k|=s]=_ sf] :yfkgf ePsf] xf] . o;
s]Gb|n] j}slNks pmhf{ If]qdf /fli6«o gLlt lgdf{0fdf ;xof]u ug]{, o; ;DaGwL cNksfnLg tyf bL3{sfnLg sfo{qmd
tyf of]hgf th'{df ug]{, ljleGg ;+3 ;+:yfx?;Fu ;dGjo ug]{, sfo{qmdsf] cg'udg tyf u'0f:t/ lgoGq0f ug]{, o;
If]qdf k|fKt x'g] cg'bfgnfO{ kl/rfng ug]{ sfo{x? ub}{ cfO{/x]sf] 5 .

o; s]Gb|sf] :yfkgfsfn b]lv xfn;Dd ldlgu|L8 ;xof]u sfo{qmd, u|fdL0f pmhf{ ljsf; sfo{qmd ;+rfng ub}{ xfn
u|fdL0f hLljsf]kfh{gsf nflu gjLs/0fLo pmhf{ tyf /fli6«o u|fdL0f tyf gjLs/0fLo pmhf{ sfo{qmd ;+rfngdf
/x]sf 5g\ . xfn ;+rfngdf /xsf] /fli6«o u|fdL0f tyf gjLs/0fLo pmhf{ sfo{qmdn] gjLs/0fLo pmhf{ cg'bfg gLlt
@)^( / gjLs/0fLo pmhf{ cg'bfg kl/rfng sfo{ljlw @)&) cGt{ut /x]/ gofF - ! d]ufjf6 ;Dd_ tyf k'gM:yfkgf
-!) lsnf]jf6 eGbf dfly_ of]Uo lksf], n3' tyf ;fgf hnljB't cfof]hgfx?nfO{ ;xof]u ub{5 . of] sfo{qmd 8]lg;
;/sf/, gj]{lhog ;/sf/, hd{g ;/sf/, Sofg]l8og ;/sf/ nufotsf ljleGg cGt{/fli6«o bft[ lgsfosf] ;xof]udf

Mid July 2012 b]lv Mid July 2017 u/L % jif{sf] nflu ;+rfngdf /x]sf] 5 .

lksf] hnljB't sfo{qmd cGt{ut !) lsnf]jf6 ;Dd Ifdtfsf hnljB't cfof]hgfx? kb{5g\ .

@= lksf] hnljB't eg]sf] s] xf] <

gjLs/0fLo pmhf{ cg'bfg gLlt @)^( n] lksf] hnljB't eGgfn] !) lsnf]jf6;Dd hl8t Ifdtf ePsf k]lN6«s ;]6,
;'wfl/Psf] kfgL 3§ ljB'tLs/0f / !) lsnf]jf6;Ddsf ;Dk"0f{ hnljB't cfof]hgfnfO{ hgfpFb5 . lksf] hnljB't
leq klg tn pNn]lvt lgDg tLg k|sf/sf hnljB't cfof]hgfx? kb{5g\ .

-!_ k]lN6«s ;]6 M ;fwf/0ftof kxf8L j:tLx?df /x]sf vfg]kfgL of]hgfdf k|of]u ug]{ kfO{k jf ;fgf] kfO{k k|of]u
ul/Psf # lsnf]jf6;Ddsf / k]N6g 6jf{O{g k|of]u ul/Psf ;/n ljB't pTkfbg ug]{ ;]6x? kb{5g\ . of] Pp6f
:yfgLo :t/df ljsf; ul/Psf] ;/n k|ljlw xf] .

-@_ ;'wfl/Psf] kfgL 3§ ljB'tLs/0f M gjLs/0fLo pmhf{ cg'bfg gLlt @)^( n] k/Dk/fut kfgL 3§nfO{ ;'wfl/Psf]
kfgL 3§df ljsf; ug{ ;fy}  ;'wfl/Psf] kfgL 3§df h]g]/]6/ hf]8L ljB't pTkfbg ug{sf] nflu ;d]t cg'bfgsf]
Joj:yf u/]sf] 5 / % lsnf]jf6;Dd o:tf cfof]hgfx? ;'wfl/Psf] kfgL 3§ ljB'tLs/0f cGt{ut kb{5g\ .

;'wfl/Psf] kfgL 3§ ljB'tLs/0f  M

k/Dk/fut 3§nfO{ To;sf] clwsf+z k"jf{wf/x? oyfl:yltdf g} /fvL sf7sf] dbfgLsf] ;§f kmnfd] dbfgL /fvL
eO{/x]sf] Ifdtfdf a[l4 ug{ ;lsg] lsl;dsf] 3§nfO{ ;'wfl/Psf] 3§ elgG5 . ;'wfl/Psf] 3§df sf7sf] 8'F8sf] ;§fdf
Pr=l8=lk=O{= cyjf kmnfdsf] 8'F8 / ;fydf gf]hn h8fg ul/Psf] x'G5 . o; 3§df h]g]/]6/sf] k|of]u u/L :yfgLo
:t/df ljB'tLs/0f ug{ ;lsg] / Ifdtf cg';f/ lk;fgL dfq ge} wfg s'6g] xn/ tyf cGo ljljw pks/0f ;d]t
rnfpg ;lsG5 .
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;'wfl/Psf] kfgL 3§ ljB'tLs/0fsf] nflu Wofg lbg'kg]{ s'/fx?  M

-!_ kfgLsf] >f]t :yfoL x'g' k5{ -sDtLdf ( dlxgf rNg] _ . lah'nLklg pTkfbg ug]{ eP kfgLsf] >f]t sDtLdf !!
dlxgf;Dd aUg] x'g'kb{5 .

@_  3§3/ / s'nf] af9L÷klx/f]n] ge]6g] 7fpFdf x'g'k5{ .

#_  ;s];Dd s'nf] 5f]6f] agfpg'k5{ .

$_] prfO (Head) @ b]lv & ld6/ x'g'k5{ .

%_ 3§3/ alnof] hldgdf agfpg'k5{ .

^_ 3§3/sf] nDafO{ rf}8fO{  u|fxsx?nfO{ cfpg hfg / a:g ;lhnf] x'g], lk;]sf / lk:g] cGgx? /fVg k'Ug] lx;fan]
agfpg'k5{ .;fwf/0ftof 3§3/sf] -5f]6f] dbfgL_ nDafO{ x rf}8fO{ $=% x $ ld=x'g'k5{ eg] 3§3/sf] -nfdf]
dbfgL_ nDafO{ x rf}8fO{ * x $ ld=x'g'k5{ .

;'wfl/Psf] kfgL 3§sf k|d'v  ;+/rgfx? M

l;len ;+/rgfM

o; cGt{ut vf;u/L lgdf{0f :yndf g} agfOg] ;+/rgfx? kb{5g\ . oL ;+/rgfx? :yfoL x'G5g\ / logsf] lgdf{0f
;se/ :yflgo e]udf kfOg] sRrf kbfy{jf6 :yflgo afl;Gbfx?af6} u/fOG5 . o; ;DaGwL ljleGg cËx? tyf
ltgsf sfdx? tn pNn]v ul/Psf 5g\ .

qm= ; k|d'v cË sfo{ laj/0f

!= j]o/
j]o/n]  vf]nfdf kfgLsf] ;fwf/0f axfanfO{ 5]sL kfgLsf] ulx/fO{ a9fO lbG5
h;n] ubf{ s'nf]df ;lhn} kfgL hfG5 .

@= OG6]s OG6]sn] cfjZos dfqfsf] kfgL vf]nfjf6 kmsf{P/ s'nf]df k7fpF5 .

#= hfnL
hfnLn] Vff]nfsf] kfgL;Fu} au]/ cfpg] emf/kft,9'Ëf,d'9f OToflb s'nf]df hfg
glbO{ d'xfgd} /f]S5 .

$= s'nf] s'nf]n] OG6]sjf6 k;]sf] kfgLnfO{ 8F'8;Dd n}hfg] sfd u5{ .

%= kmf]/ j] o;n] afn'jfnfO{ lyu|fpg] / kfgL 8F'8df k7fpg] sfd u5{ .

^= l:kn j] o;n] s'nf]df cfPsf] kfgL dWo] a9L ePsf] kfgLnfO{ km]/L vf]nfdf k7fpF5 .

&= 3§ 3/
3§ h8fg tyf lgdf{0f ePsf] 7fpFdf :yfgLo >f]t ;fwg / l;kaf6
agfO{Psf] ;fgf] 3/ h;leq 3§ /xG5 .
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d]sflgsn ;+/rgfM

o; cGtu{t vf;u/L js{zk, sf/vfgf jf cGo pBf]udf lgdf{0f jf pTkfbg eO{ cfpg] d]sflgsn ;+/rgf -

kmnfdsf ;/–;dfgx? _ kb{5g\ .k|d'v d]sflgsn cËx? o; k|sf/ 5g\ .

s= k]g:6s kfO{k÷-8F'8_

cUnf] 7fpFdf  /x]sf] kfgLnfO{ rfko'Qm ?kdf 6jf{Og;Dd k'–ofpg] kfOknfO{ 8F'8 elgG5 . ;fwf/0ftof 8F'8 eGgfn]

kmf]/j]]jf6 dbfgL;Dd k'Kofpg] kfOknfO{ a'emfpF5 . 8F'8 hldg dfly jf hldg d'lg uf8]/ h8fg ug{ ;lsG5 t/

hldg d'lg uf8]/ h8fg ubf{  xlNnP/ lju|g] / cGo sf/0fn] km'6g] 8/ x'b}g . ;'wfl/Psf] 3§ ljB'tLs/0fsf] nflu

kmnfd] jf Pr=8L=kL=O{= kfO{k b'j}sf] k|of]u ug{ ;lsG5 .

v= 6jfO{g /g/

!= ag]kf df]8n

@= eujtL df]8]n

#= NYS df]8]n

dfly pNn]lvt tLgj6f df]8nx?sf] lk=l;=l8= km/s km/s x'g] ePsf]n] ;fO{6sf] cj:yf x]/L ;'wfl/Psf] 3§ ;xof]u
sfo{qmd÷u|fdL0f k|ljlw s]Gb|4f/f tof/ kfl/Psf] dfkb08 ug'kb{5 . o;df nfdf] dbfgL dfq} k|of]u ul/G5 .

-#_ cGo lksf] hnljB't M # lsnf]jf6 b]lv !) lsnf]jf6;Ddsf] xsdf k]N6g, qm;km\nf] tyf cGo 6jf{O{gx? k|of]u
ul/Psf tyf 6jfO{g / h]g]/]6/nfO{ l;w} jf a]N6sf] k|of]u ul/ hf]l8Psf cfof]hgfx? o; k|sf/sf lksf] hnljB't
cGt{ut kb{5g\ .
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#= lj:t[t ;e]{If0f ubf{ Wofg lbg'kg]{ s'/fx? M

k|f/lDes ;e]{If0f pkef]Qmf cfFkm}n] lj1x?nfO{ lgo'Qm u/L jf lhNnf ljsf ;ldlt cGt{utsf] lhNnf jftfj/0f, pmhf{
tyf hnjfo' kl/jt{g zfvfsf k|fljlwsn] ug]{5g\ . lj:t[t ;+efJotf cWoog s]Gb|n] dfGotf lbPsf sG;N6]G;L
sDkgLx?af6 k|lt:kwf{sf] cfwf/df sDkgL 5fg]/ ug'{kb{5 / lhNnf jftfj/0f, pmhf{ tyf hnjfo' kl/jt{g zfvfn]
o; k|s[ofdf ;xof]u ub{5g\ . ljz]if u/L lj:t[t ;e]{If0f ubf{ lgDg s'/fx?df Wofg lbg' cfjZos 5 .

 ;e]{ 6f]nL s]Gb|af6 dfGotf k|fKt xf] sL x}g eGg] lglZrt ug'{ kb{5 .

 ;e]{ 6f]nL;Fu ;e]{ ug]{ cfjZos pks/0fx? eP gePsf] :ki6 ug'{kb{5 . ;fdfGotof PagL n]en, lhlkP;,

b"/L gfKg] lkmtf, l8lhhn Sofd]/f, sG8S6Lle6L ld6/ k|of]u ug]{ ul/G5 .

 kfgL ;fdfGotftof ;'Vvf df};ddf gfKg' kb{5 . gf]e]Da/ b]lv d] dlxgf;Dd kfgL gfKg' pko'Qm x'G5 . obL

7"nf] vf]nfaf6 jf vf]nfsf] tn dfly lksf] tyf n3' hnljB't cfof]hgfx? 5g\ / k|:tfljt d'xfgdf ;'Vvf

;dodf pknAw x'g] kfgLsf] tYof+s lng ;lsg] l:yltdf afx|} dlxgf klg lj:t[t ;e]{If0f ug{ ;lsG5 .

 ;e]{If0f ubf{ km/s km/s 7fpFaf6 ljB't lgsfNg] ;+efjgfsf] cWoog u/L clt pko'Qm ljsNkdf lj:t[t

;e]{ ug'{kb{5 . clt pko'Qm eGgfn] ;+efljt ljleGg d'xfg / kfj/xfp;x? dWo s'g ljsNkdf ;j}eGbf

sd s'nf], a9L kfgL, a9L prfO{ / ufpF;Fusf] b"/L ;j}eGbf sd / klx/f] ghfg] vfnsf] hldg 5 eGg]

a'em\g' kb{5 .

 obL k|:tfljt s'nf]af6 vfg]kfgL, l;+rfO{, df5fkfng, kfgLsf] dgf]/GhgfTds pkof]u nufot ax'pkof]uL

tl/sfn] pkof]u ug{ ;lsg] l:ylt 5 eg] To:tf :ynx?nfO{ k|fyldstfdf /fVg'kb{5 .

 s'nf] jf kfO{k nfO{gsf] ;e]{ ubf{ vf]N;L tyf klx/f] ePsf]  :yn kf/ u/]/ hfg'kg]{ ePdf ;f]sf] lj:t[t ;e]{

ug'{kb{5 .

 ljB't ljt/0f nfO{gsf] ;e]{If0f ubf{ ;j}eGbf sd b'/L x'g] u/L ;e]{ ug'{kb{5 .

 lj:t[t ;e]{If0f ul/Psf] d'xfg, s'nf] jf kfO{ /fVg] :yn, kmf]/a], k]g:6s kfO{k, kfj/xfp; tyf ljB't

ljt/0f nfO{gx?df :ki6 b]lvg] u/L O{gfd]n k]G6 jf sf7sf lsNnfx?n] ;+s]t ug'{kb{5 .

 ;e]{If0f ubf{ d'xfg, s'nf] jf kfO{ /fVg] :yn, kmf]/a], k]g:6s kfO{k, kfj/xfp; tyf ljB't ljt/0f ug]{ ufpF

/ ;fd'bflos 5nkmn ubf{sf] kmf]6f] klg lng'kb{5 .

 d'xfg, kmf]/j], kfj/xfp; / ljB'tLs/0f x'g] ufpFsf] lhlkP; tYof+s ;d]t lng'kb{5 .

 ;e]{If0f ubf{ :yfgLo :t/df k|j4{g ug{ ;lsg] n3' tyf ;fgf Joj;fox?sf] ljj/0f ;d]t lng'kb{5 .

 Psn dlxnf, lk5l8Psf ju{, ljkQL lkl8t, ul/j, 4G4jf6 k|efljt tyf ;/sf/n] klxrfg u/]sf nf]kf]Gd'v

hghflt cflbsf] nflu k|lt 3/w'/L ?= @,%)) sf b/n] yk cg'bfg /sd pknJw u/fOg] ePsf]n] ;f]sf]

lj:t[t ljj/0f ;d]t ;e]{If0fsf] qmddf eg'{kb{5 .
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$= lj:t[t l8hfO{g ubf{  Wofg lbg'kg]{ s'/fx? M

lksf] hnljB't cfof]hgfsf] lj:t[t ;e]{If0f ubf{ lgDg s'/fx?df Wofg lbg' cfjZos x'G5 .

-s_ l8hfO{gsf] nflu k|:tfj ul/Psf] kfgL s]Gb|n] tf]s]sf] dfkb08 cg';f/ 7Ls 5 sL 5}g :ki6 x'g' kb{5 .

;fdfGotof vf]nfdf 5f]8\g] kfgL / s'nf]df v]/ hfg] kfgL afx]s u/L sd;]sd !! dlxgf k|:tfljt cfof]hgfdf k"0f{

Ifdtfdf ljB't pTkfbg x'g'kb{5 .

-v_ lksf] hnljB't cfof]hgfdf ;s];Dd c:yfoL k|sf/sf] d'xfg k|of]u ug{ ;lsG5 / af9L cfpg] ;dodf s'nf] jf

kfO{kdf kfgL a9L ghfg] u/L 5]sjf/ nufpg' kb{5 .

-u_ kfgLnfO{ s'nf] jf kfO{k s'gaf6 n}hfg' pko'Qm xf] Tof] :ki6 x'g'kb{5 . ;fdfGotof yf]/} kfgL ePsf lksf]

hnljB'tsf] xsdf Pr=l8=lk= kfO{k -;fdfGotfo #) ln6/;Dd_ / a9L kfgL -;fdfGotfo #) ln6/ eGbf a9L_

ePsf cfof]hgfx?df s'nf] k|of]u ug'{ pko'Qm x'G5 .

-3_ ljB't Ifdtf lgwf{/0f ubf{ k]g:6s kfO{ksf] Efficiency, 6jf{O{gsf] Efficiency, h]g]/]6/sf] Efficiency

/ Drive Mechanism sf] efficiency nfO{ cfwf/ dfg]/ ;+ej s'n efficiency dfq lng' kb{5 .

;fdfGotof ;'wfl/Psf] kfgL 3§ ljB'tLs/0fdf s'n efficiency $) b]lv %) k|ltzt;Dd, k]lN6«s ;]6df %)

k|ltzt / !) lsnf]jf6;Ddsf cfof]hgfx?sf] xsdf %) b]lv %% k|ltzt ;Dd lng ;lsG5 .

-ª_ s'nf]df kfgL n}hfFbf ljB't pTkfbgsf] nflu rflxg] kfgL eGbf !) b]lv @) k|ltzt;Dd a9L kfgL n}hfg'kb{5 .

-r_ kfO{kdf kfgL n}hfFbf obL kfO{kdf r'xfj6 5}g eg] l8hfO{g ul/Psf] kfgLdf a9L % k|ltzt;Dd a9L kfgL

n}hfg'kb{5 .

-5_ obL d'nsf] kfgL l;w} ljB't pTkfbgdf nluPsf] 5 eg] kmf]/a] 6\of+sL dfq} k|of]u ug'{ pko'Qm x'G5 . vf]nfdf

af9Lsf] ;dodf pNn]Vo dfqfdf 9'+uf, lu6L, jfn'jf cfpg] l:ylt ePsf] cj:yfdf u|fe]n 6«ofk klg cfjZos x'G5 .

-h_  u|fe]n 6«ofk, kmf]/a] h:tf 6\of+sLx? k|:tfj ul/Psf] :ynaf6 kfgLnfO{ s'nf] jf k]g:6s kfO{k afx]s ;'/lIft

tl/sfn] vf]nfdf kmfNgsf] nflu pko'Qm :yn 5gf}6 ug'{kb{5 .

-em_ k]g:6s kfO{k kmnfd] jf Pr=l8=lk= kfO{k b'j} k|of]u ug{ ;lsG5 . ;fdfGotof # lsnf]jf6 Ifdtf ;Ddsf lksf]

hnljB't cfof]hgfdf Pr=l8=lk= kfO{k k|of]u ug'{ pko'Qm x'G5 .

-`_ k]g:6s kfO{ksf] uf]nfO{ / df]6fO{ kfgLsf] Ifdtf / prfO{sf] cfwf/df /fVg] ul/G5 . ;fdfGotof kmnfd] kfO{ksf]

xsdf qm;km\nf] 6jf{O{g k|of]u ul/Psf] 5 eg] # ldlnld6/ df]6fO{ k|ofKt x'G5 eg] Pr=l8=lk= kfO{ksf] xsdf @%

ld6/;Dd prfO{ x'Fbf 2.5 kgf/cm2 , @% b]lv $) ld6/;Dd prfO{ x'Fbf 4.0 kgf/cm2, $) b]lv ^)
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ld6/;Dd prfO{ x'Fbf 6.0 kgf/cm2 / ^) b]lv !)) ld6/;Dd prfO{ x'Fbf 10.0 kgf/cm2 sf] kfO{k k|of]u

ug{ ;lsG5 .

-6_ cg'dflgt kfO{ksf] leqL uf]nfO{ ldlnld6/df lgDg cg';f/ lgsfNg ;lsG5 t/ lj:t[t l8hfO{gdf l8hfO{g

dfkb08 g} k|of]u ug'{kg]{ x'G5 .

Diameter (mm) = 41xQ0.38 , Where Q = Design Discharge -ln6/ k|lt ;]s]08df_

t/ Pr=l8=lk= kfO{k ahf/df pknAw x'Fbf aflx/L uf]nfO{ kfO{g] ePsf]n] aflx/L uf]nfO{df kfO{ksf] df]6fO{ 36fP/

leqL uf]nfO{ lng'kg]{ x'G5 .

-7_ obL k]g:6s kfO{kdf kmnfd] kfO{k k|of]u ul/Psf] 5 eg] hldg eGbf dfly / kf]lnlyg kfO{ -Pr=l8=lk=_ k|of]u

ul/Psf] 5 eg] hldg d'lg uf8\g' kb{5 .

-8_ kmnfd] kfO{ksf] k|of]u ePsf] cj:yfdf kmf]/j];Fu}, kfj/xfp;;Fu} / kfO{ksf] jLr efudf s'g} sf]0f kg]{ ePdf

Anchor Block k|of]u ul/G5 . ;fy} kmnfd] kfO{ksf] xsdf em08} % ld6/sf] b"/Ldf Support Pier ;d]t

k|of]u ug'{kb{5 .

-9_ Anchor Block nuQ} kmnfd] kfO{ksf] xsdf Expansion Joint klg k|of]u ug'{ kb{5 . kf]lnlyg kfO{k

k|of]u ePsf] l:yltdf Expansion Joint cfjZos kb}{g .

-0f_ kfj/xfp; k|:tfj ul/Psf] hldg af9L klx/f]sf] hf]lvd gePsf] / vf]nfn] wf/ kl/jt{g u/L jf hldg lvofpg

g;Sg] :yfgdf k|:tfj ug'kb{5 .

-t_ ljt/0f nfO{gsf] l8hfO{g ubf{ sf7sf kf]nx? :yfgLo ?kdf pknAw 5}gg\ eg] kmnfd] kf]nx? k|of]u ug]{ /

ufpFsf] ;j}eGbf 6f9fsf] b"/Ldf ef]N6]h 8«k !) k|ltzt eGbf a9L gx'g] u/L ug'{kb{5 .

-y_ x/]s %)) ld6/sf] b"/Ldf Earthing / lightening Arrestors x? klg /fVg'kb{5 . kfj/xfp;sf

pks/0fx?sf] ;'/Iffsf] nflu klg Earthing /fVg'kb{5 .

;du|df, l8hfO{g ubf{ j}slNks pmhf{ k|j4{g s]Gb|n] tf]s]sf] dfkb08 k"/f ug'{kb{5 .
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%= k|f/lDes ;efJotff  cWoog k|ltj]bg tof/ ubf{  Wofg lbg'kg]{ s'/fx? M

lhNnf ljsf; ;ldltsf] lhNnf kl/ifbaf6 :jLs[t eO{ ;+alGwt pkef]Qmf ;ldltsf] lgj]bg k|fKt eO{;s]kl5 lhNnf

jftfj/0f pmhf{ tyf hnjfo' kl/jt{g zfvfdf k|fKt eO{;s]kl5 kl/of]hgf k|fljlws tj/n] pko'Qm x'g] b]lvPdf

k|f/lDes ;e]{If0fsf] nflu pmhf{ tyf jftfj/0f clws[t cfFkm} jf pkef]Qmf ;ldltn]  sG;N6]G;L sDkgLnfO{ ;e]{If0f

Pj+ k|ltj]bg tof/Lsf] nflu lhDd]jf/L lbg ;Sb5g\ . o;/L :ynut ;e{]If0f eO{ s]Gb|af6 :jLs[t k"j{ ;+efJotf

cWoogsf] gd"gf k|ltj]bg 9fFrf -cg';"rL !_ cg';f/sf] k|f/lDes ;+efJotf cWoogsf] k|ltj]bgnfO{ pmhf{ tyf

jftfj/0f clws[tn] pko'Qm b]v]df s]Gb|df /x]sf] ;fd'bflos ljB'tLs/0f pk O{sfO{af6 yk :jLslt lng] sfd

ub{5g\ .

^= lj:t[t ;+efJotf cWoog k|ltj]bg tof/ ubf{ Wofg lbg'kg]{ s'/fx? M

lksf] hnljB't cfof]hgf cGt{ut !) lsnf]jf6;Dd hl8t Ifdtf ePsf k]lN6«s ;]6, ;'wfl/Psf] kfgL 3§

ljB'tLs/0f / !) lsnf]jf6;Ddsf ;Dk"0f{ hnljB't cfof]hgfx? kg]{ ePsf]n] dfly pNn]lvt lksf] hnljB'tx?sf]

5'§f5'§} lgDg k|ltj]bgsf] vfsf tof/ kfl/Psf] 5 / ;f]xL vfsf cg';f/ tn pNn]lvt k|ltj]bg tof/ ug'{kb{5 .

-!_ k]lN6«s ;]6 kl/of]hgf lj:t[t k|ltj]bg 9fFrf

-@_ ;'wfl/Psf] kfgL 3§ ljB'tLs/0fsf] lj:t[t kltj]bg 9fFrf

-#_ cGo lksf] hnljB'tsf] lj:t[t k|ltj]bg 9fFrf

&= lj:t[t ;+efJotf cWoog k|ltj]bgsf] nflu tf]lsPsf] dfkb08 -cg';"rL ^_

lksf] hnljB't kl/of]hgfsf] ;e]{If0f, l8hfO{g tyf k|ltj]bg "Guidelines for Detailed Feasibiltiy
Studies of Micro-Hydro Prjoects" sf] dfkb08 cg';f/ ug'{kb{5 . lksf] hnljB't hl8t Ifdtfsf]

b[li6sf]0fdf ;fgf] eP klg lksf] hnljB't kl/of]hgf leq kg]{ ljB't kl/of]hgfsf] l8hfO{gsf] nflu "Guidelines
for Detailed Feasibiltiy Studies of Micro-Hydro Prjoects" df ePsf ;Dk"0f{ dfkb08 nfu" x'G5g\

/ To;}n] lj:t[[t ;+efJotf cWoog k|ltj]bg tof/ ubf{ k]z ug'{kg]{ gSzfx? tyf ljB'tLo tyf d]sflgsn ;fdfg
tyf pks/0fx?sf] k|ltj]bgdf pNn]v ug'{kg]{ Go"gtd :k];Llkms];g oxfF k|:t't ul/Psf] 5 .

Technical Requirements for Pico Hydropower Project

S.N. Drawing Description
Corresponding Details in
Report

a.

Map of
project area

Show the project area, including
that covered by distribution,
using published maps
(e.g.,trekking maps, district
maps, etc.)

Mention the location of the
project,distance from
roadhead, routes to site and
villages covered by the
distribution network.
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b.

General
layout of the
scheme

Show the locations of all major
components, from intake to
Powerhouse/tailrace.

Describe the layout briefly.

c.

Longitudinal
Profile fo the
Scheme

Show the profile with levels
from intake to Powerhouse:
Note: Not mandatory for
schemes with less than 5 kW
installed capacity.

d.

General
layout plan of
the
headworks

Show the locations of the weir,
intake, bank protection
structures, etc.

e.

Intake details

Show a plan and sections of the
weir, intake and  other
structures.  Show
dimensions,ground and water
levels (normal &
flood),especially at the intake so
that the hydraulics can be cross-
checked.

Describe key structures--their
types and modes of
operations; present flood
considerations.

f.

Gravel trap,
settling basin,
forebay and
spillways

Show a plan and sections of
these structures. Show water and
ground levels and the types and
dimensions of structures (length,
width  and thickness). Show
gates, spillways and flushing
arrangements should be shown.
An experienced contractor
should be able to construct the
structures based on these
drawings.

Describe the location,
dimensions and type of each
structure. Mention operational
aspects such as emptying
frequency and sediment
flushing mechanisms in the
settling basin.

g.

Crossings

Show a plan and sectional
details of crossings. Include
details about both the obstacle
and the construction of the
proposed structure.

Describe the locations,
dimensions and types of all
crossings. Describe their
alignment, need, basis of
selection, and any precautions
that need to be taken.
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h.

Headrace

Show representative canal
sections including ground and
water levels, dimensions and
side slopes. Show one section
for each typical slopes. Show
one section for each typical
stretch. Also indicate the type of
canal (e.g., stone masonry with
cement mortar) and the
longitudinal slope. In short,
provide all the information
needed so that the hydraulics
can be checked. If a headrace
pipe is used,show its type and
dimensions as well as burial
details for each representative
section.

Provide the dimensions and
types of canal/pipe. Describe
the alignment and locations of
additional spillways.

i

Penstock

Show the penstock profile
including ground levels, pipe
alignment and locations of
anchor blocks. Mention pipe
thickness and, if it is flange-
connected, show details
dimensions of the flanges and
the number and diameters of
bolts.

Mention the type of pipe,
diameter, thickness, total
weight, and individual
lengths. Describe the
alignment.

j

Anchor
Blocks and
Support Piers

Show plans and cross-sections
of all anchor blocks. Show one
support pier for each straight
section of pipe length. For both
structures, show ground levels
and pipe and/or deflection
angles.

Mention the locations,
numbers and types of anchor
blocks and support piers.

k

Powerhouse
and tailrace

Show a general layout plan and
cross-sections of the
powerhouse detailed enough that
a contractor could build it.
Include door and window
openings, the depth of
foundations, walls, roofing, etc.
Ensure that there is adequate
space for all the equipment and

Mention the dimensions and
location of the power house
as well as the type of wall and
roofing materials used and
any specific features. Mention
the overall dimensions and
type of structure of the the
machine foundation. See
above.
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for operators to walk around.
Show separate plans and cross-
sections of the machine
foundation. It should match the
proposed electromechanical
units, e.g., if a belt drive is
mentioned, the machine
foundation should not show
direct coupling. Note: this
drawing is not mandatory for
schemes with less than 5 kW
installed capacity. Requirements
for the tailrace are similar.

l

Trashrack

Show the position of the coarse
trash rack at the intake and the
fine trash rack at forebay. bars.
Note: this drawing is not
mandatory for schemes with less
than 5 kW installed capacity.

Mention the overall size of
the trashrack, the angle at
which it will be installed and
the type of bars used.

m.

Gates, flush
cones and
other flow
control
structures

Show the dimensions, positions
and functions of these structures.
Note: this drawing is not
mandatory for schemes with less
than 5 kW

Describe the gates and their
operational procedures.

n.

Expansion
joints

Show the locations of these
joints in the penstock profile
drawings.

Mention the locations and
number of joints.

o.

Turbine

Show the turbine coupled (direct
or with a belt drive) with the
generator in plan and section (at
least one) in the powerhouse
drawing. Note: this drawing is
not mandatory for schemes with
less than 5 kW installed
capacity.

Mention the type of turbine
and indicate the shaft power it
requires as well as its overall
efficiency. For a pelton
turbine, mention the number
of jets.

p.

End-uses

If end-uses (milling, grinding,
etc.) are installed in the
powerhouse, show the drive
connections (line-shaft, belt) and
the equipment in the plan for the
powerhouse.
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q.

Generator

Include the same information as
for a turbine for drawing. Note
this drawing is not mandatory
for schemes with less than 5 kW
installed capacity.

Mention the capacity and type
of generator and these
specifications: Voltage,
phase, rated speed, frequency,
power factor, runaway speed,
efficiency, insulation,
enclosure, lubrication,
bearing life (in hours)and
type of excitation system.
Also mention the factors
(altitude, temperature,
ELC,Power factor)
considered while sizing the
capacity of the generator.

r.

Main Circuit
Diagram of
powerhouse

Give an overview of the
electrical system in a single line
diagram including the following:
* All connecting points between
the components (Generator,
extension/IGC,Ballast Control,
MCCB, Lightening Arrestors).
* Earthing Connections
(Generator neutral, equipment
and lightening arrestors)
* General specification of the
equipment
* Size of the copper cable
* Size of MCCB/MCB
& Sizes of the fuses

Load Controller
(ELC/ELC-Extension/IGC):
Mention detailed
specifications.
Ballast: Mention the type and
size of the tank.
Control and Protection
System: Describe briefly the
control and protection system
implemented in the scheme.
Give brief description of the
measuring (current, voltage,
frequency, kW, kWh meter)
and the protection instruments
(OV,UV,OF,HF,OC,EF)
instruments incorporated in
the control panel. Provide the
specifications of the panel
board.
Voltage-regulating System
(AVR): Describe the system
and its operational system and
its operational characteristics.
Switchgear: Mention the
type, size and capacity of the
breaker.
Cable/Wire: Mention type
and size of the cable to be
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used for connecting electrical
equipment in the powerhouse.
Describe the powerhouse
wiring, including the size of
the cable and the protection
system adopted.
Earthing: Explain the
earthing system implemented
in the powerhouse,
mentioning the type and
number of earthings.

s.

Transmission/
Distribution
Diagram

Give and overview of
transmision/distribution system
in a single line diagram that
includes the following details.

Locations of tranformers,
switches and fuses, earthing
points, and lightening arrestors.

Distance between two nodes
size and types of the

cable/wire
Subscribed load at each node

during peak hours
Name the village at each load

point
Size of the trandformers and
switch/fuse unit
Type of the sytem (1 or 3-Phase)
For schemes with less than 5
kW installed capacity, the
transmission/distribution lines
may be included in the general
layout plan.

Transformer: Provides
detailed specifications.
Type of system: Identify the
type.
Conductor: Mention the type,
size and length of the
conductor.
Voltage drop: Mention the
voltage drop at each node of
the distribution system.
Poles: Provide detailed
specifications (type, size,
number, etc.)
Stay Sets: Mention the
number required.
Lightening
Arrestors/Earthings: Mention
the type, size and number  of
lightening arrestors and
earthings required.
Insulators/D-clamp: Mention
the type, size and number
neeced.
Service wire/cable: Mention
the type, size and length of
the wire/cable and the length
required per household.
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Load-Limiting device:
Describe the load-limiting
device to be installed in
households.
Switch/Fuse Unit: Mention
the type, size and number of
switch/fuse unit installed at
the branch points of the
distribution system.
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*= lksf] hnljB't kl/of]hgfsf] lgdf{0f k|qm[of

;+alGwt pkef]Qmf ;ldltaf6 ufla;, O{nfsf
x'Fb} lhla;df kl/of]hgfsf] dfu

lhla;af6 kl/of]hgfsf] cg'df]bg

sG;N6]G;L sDkgL k|f/lDes ;+efJotf cWoog lh jf pm h k zfvf

;f lj p O{sfO{af6 cg'df]bg lhlj;÷zfvfaf6 sf]6];g dfu

lj:t[t ;+efJotf cWoog k|ltj]bg tof/ ;Demf}tf -pkef]Qmf / sG;N6]G;L_

k|ltj]bgdf yk ;'wf/

lhlj;÷lh jf pm h k zfvf

lhNnf kl/of]hgf d'Nof+sg ;ldlt

 lhlj;af6 z;tL{o :jLs[lt pkef]Qmf ;ldltn] zt{ k"/f ug]{

lhlj; ÷zfvfaf6 sf]6];g dfu

lhlj;af6 clGtd :jLs[lt ;lxt s] g pm
sf] df sfuhft k]z

sd /sd k|:tfa ug]{ h8fgstf{
sDkgL;Fu 7]Ssf ;Demf}tf

gk'u sfuhftx? k]z :ynut k|df0fLs/0f k|ltj]bg k]z

s]Gb|Lo gjL/0fLo pmhf{ sf]ifsf] a}7s

zfvfaf6 kl/of]hgf lgdf{0fsf] qmddf
lgoldt cg'udg tyf ;'k/Lj]If0f

%)Ü cg'bfg lgsf;f / klxn] g}
lnPsf] eP j}+s Uof/]06L km's'jf

k/LIf0f km]n

ljB't Ifdtf k/LIf0f

ljB't zlQm pTkfbg / 3/w'/L k|df0fLs/0f

Ps aif]{ k|Tofe"lt hfFr -!)) Ü 3/df
ljB'tLs/0f ePkl5_

afFsL !)Ü df &Ü h8fgstf{ sDkgL
/ #Ü pkef]Qmf ;ldltnfO{ lgsf;f

lksf] hnljB't kl/of]hgfsf] lgdf{0f kqm[of

()Ü ;Dd cg'bfg lgsf;f

;fdfg x:tfGt/0f kmf/d
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(= cg';'rLx? M

qm=;= kmf/dsf] gfd s}lkmot
! k"j{ ;+efJotf cWoog k|ltj]bgsf] gd"gf k|ltj]bg 9fFrf cg';"rL !
@ k]lN6«s ;]6 kl/of]hgf lj:t[t k|ltj]bg 9fFrf cg';"rL #=!
# ;'wfl/Psf] kfgL 3§ ljB'tLs/0f kl/of]hgf lj:t[t k|ltj]bg 9fFrf cg';"rL #=@
$ cGo lksf] hnljB't kl/of]hgf lj:t[t k|ltj]bg 9fFrf cg';"rL #=#
% lj:t[t ;+efJotf cWoog k|ltj]bgsf] nflu tf]lsPsf] dfkb08 cg';"rL ^

cg';"rL !, #=!, #=@ / #=# o;} k'l:tsf ;fy ;dfj]z ul/Psf] 5 .


