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The research investigated the higher efficiency of hydro-etectric power generation

by the use of the retationship between the water [eve(, discharge, and electrical

power capacity of Nam Ngum2 Dam in Lao Peopte's Democratic Repubtic at a time

when etectrica[ power was below average in 2014 to 2015. The study found that the

efficienry of power generation depended on changes in the water levets in the

reservoir and discharge rates of water for hydropower generation. This had a direct

relationship with the work of the turbine by adjustment of the size of the guide vane

opening which rel,ated to the expected energy to be produced and the adjustment of

head [oss. This increased the production of e[ectricity. The average performance of

the Nam Ngum2 during the study period was approximatety 88% (water [eve[ at 354

m.msl') in 2014 with the highest and towest performances at approximatety 9l% 373

m.mst) and 83% $44 m.msl) respectively. ln 2015 the highest and lowest efficiencies

were approximateLy 90% (371 m.mst) and 84% (344 m.msl.) respectivety. To produce

el.ectricity more effectivety, two approaches were imptemented. The first approach

involved the provision of water into the reservoir to increase the ability to retease it

to produce etectricity. To raise the water l.evel from 344 m.ms[ to 354 m.ms[, the

votume of 724.22 MCM was required to generate 4,556.46 and 2,728.43 MW of

electrical power in 2014 and 20l5respectivety. The second approach to improve the

efficienry of hydro-electrical power was the consideration of turbine operation by the

use of the guide vane opening retative to the water levet. To improve the efficienry

from 83 to 84% to make an average of 88%, the guide vane opening in the turbine

increased to 46.76ctb of its original size. By the use of this method, water reteased in

2014 was 285.28 MCM (5.83% of the totat capacity of the reservoir) for an increased

capacity of 4,556.46 MW of etectricity and the water tevel dropped to 350.75 m.mst.
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ln 2015, the release of water was 168.003 MCM. (3.44ok of the totat capacity of the
reservoir) for an e[ectrical capacity of 2,728.43 MW and a decrease in the water [eve[

to 3 52.10 m.ms[. The study indicated that during winter, the WPI (the amount of
water used to produce one unit of etectricity) was the best and the next values are

the rainy season and summer in which are 379.94,4,350.79 and 515 7.84 m3lkw
respectively. Consideration of the average water levets in the reservoir found that the
highest was in winter, the second was in summer season and the last was in rainy.

The water levels affected the hydro-electrical power generation directty when

compared with the amount of water used for an etectrical power unit. lt was

conctuded that the water levels in the reservoar resutted in significantty higher

efficiency of hydro-electricaI power generation.
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hiidr.:rfiuri n1:aranlyhtrrarn'urlrfitrar.,rur:rtrd.uorrith rira-,:nr:ru6n6orY.:rinoy6oorn

o'm:rn r:lvar o lri'tl: viiriJlutir.rfisrtraorfiofio varrL r: nr6urnio w.r6 nlvlflr1do dr raltrrar o!-.
0a0oyl.t!
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,.< q,, - x 4 Z(2) 1: llvh{rra''rrjr ur un'ejr.: rfi I rirtur orfi n (ReguLating pond Hydro plant) 1:ltr,{rIr
ttutJ'l.JtJ01.: tnuu 1t,u1ota n'I1a r!rt 0u lou ul Lo LulJ't iau 1 fl't: aF ty,{14t0yat 1lnFt.t!n [y

-:h z-.
a 00fla a {n!n111..lfla,in1l Lo nn 1't[t1JUll1.,/'] lyarJ'tLJnA 00rnl

(l) I:.:1r'{rfinairirruuuiejtr6urlrtu'ro'tilqj (Reservoir Hydro ptant)1:.rb4rlrr,ruuifi
4 .t J " Z - - - lq q - !Lll0LJ1rlJ',rOLytunUtl',rial!'r []\0rnuflnulLuLuqorluuavUlLr.ltflLlqo[a.i [:{Ly,lr4luuuu

a r!1: nn'run!n1rldrjrlunr:e.rfinraSrLludr.rfifinrufior nr:ldtvhlra r"[dotir rfirJ:virBnrvr4 l
x-.

fla0ovl.llJ

(q) I:llvlflrflailhuuu(undu (Pumped Storage Hydro ptant) 1:ltv,lflrulldarlr:n
4urirndu:u'uhlliluejr.rriurjrrfioldl,unlrrranly,hh6n rJ:vIutito.:1:.r1r{firtfrord6onr:avar
ndt.:rufiua6otfludxfiin':u60.:nr:'[{lylrlrn'rrtiu rrarnarr6u rirhJavarllflu:r.Jsolnr:
e Zq , 4. o, J .;o , -i-tfrlrir'[uor':rrloarlr:n1tafrnb'{flr1d6nailr,rfi,:1u,tirrfrfin':rurlalnr:'[d'h,lflral

2.2 o{i1,:cnouta{:.rlv,lfl rualrh
o.:ri :uno!fl0,:1:,rb'{rlrvrarrjrrJ:ynoudrua'rurfin.l 4 d'tu lduri dr.:rfiurjr ri'rrjr

t, - "" d o a { ,q j d - - 3
n':uuu'tttay[nt0,tn']Luo 11,{y.{'t tilJ:'tuayr0 uno,il.t

z.z.r air.rrfiurh
, I ""- ,. i J " .- xi. " z

0'1.rrflLiu1n0 na Lnyt!uuua:'tnt!!'lLyl0r1t4u1ytn?un U5!1tu ']frluanuairrir

o::rLtr6rfi oifl nUrva.:riod1ilood1lufi lr,t:'orfi ar.raruo url
or.:r uirarrLr:nrurjroonrf,u 2 il:srnvr [q] 6o

c Y J . , ; e i,ne"(1) a1{rnuul [a nU:vai 6 r u0'l{rnuLroli1 t.]fr rdrdr'lf[rairyilin0u: s a i n
, I ' ) , I a A - q .- j

0ulnLnoulnltun ttu m0nltrnunt aul,rn!5Lnnyt0r orJann:yua[yh4r i lnr:u5rar:or-onr:

u'r t1.r0't{ rnu!10 Y n1 uyt fi o

(z) ai r.r r 6 u rir r o u n ! r y a i ri r iJ u a r l r 6 u rfi o ri r y ri r d r fi u rirlil{dr ra iu ra a r u
t-iorqil:vardniouriu rrju rfi anr:rnun: qUlnnuilnn n1:onalun ::! uavn1:nilu.tn! d'.iriu

nr:uiur:donr:u3rdola'neuadut'udouttasdlurn]rrnn. jreirlrfr uronrJ:yalvi

01{!nuu']u:vn auo?ua?ua1fi ru 3 a?u [5] 6o nrorlrdurjr ur.l:vuruitdu uav

01n't5yr1.:00n
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| ]J1U r$r:LflUflndrrnu
l-d.-{ :;+r'urnurinrlnfi

+
I

I

I rq .L!I r.l :u 't 
frt : itT|r 1
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j

II -,-,* :rriurfuftdiqn

-A
dt-ltuou

::rilduvrN:lu tril

'

J.-.aZ
n'1flfr 2.1 n1ruU.tU5!1fliei1.:[nuu1 [4]

- i J- 3o , a Z Z t,-c"
I JO! rn! n nunFr oa :vouula ia ovlrJlu't tuo't.i Ln!u1 0yti: soua{tu LU 0.! to
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:vfiuLnun nn'rao n0lv9iuLJ1911aovr0'r {rnu!10yaoaitu0 in 1n0nul [u Lt14:0
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t- ) ,t c i.a. , a - ;fi1An:fl't 0un1fiou5a[un5 10'101{[nuulvttttlann:yua1ra.:.:1u:vouLnunns]laoisfl'114l.Jo

n 1 n n ? 1 ! a,! d1 ei1 a o fr f rlfi ni rlrnrir a u 1 r 01{.: 1 dd'
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tlaY:vouulalao {.:t1Ju1J51]'tFt:u'tyln?ufi [r][f] lvLnol]ura lsr'ralylrnou't a'tnLu0llrnu!'1
, z!

tr'1uu$aY ivn'l i0u tu0't{tnuu'lty{u{t?n:1't tyi0tvaou'ry11u ttay035vu1u00 n01n 01.itnu!1
' \,e a ,- "" ., --"nohj ilrilurlilrn:rirfillliriurlilru
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! " eqv - ! - !rnunnulalrrluLt L[ayuttJ'tn:tflunn alulunlun!u'ty]?rJ 1450u5r.t1n5 Ln!nna'tu5uu:: rytlu1

viu 6r ovdarfior: rullu [rJuni: gr"rliu n rl r o.: o 1 rrfiurir rJirrn: rfiu n-nldn r: i !1{n+rou
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u5unilJilrsr:rfiun"n1{tuiisr ilarlr:niltrrl,{qrrr?-nq!:vai6d1.:1 nlrin?u6'ainr:ld
"". - ! I lq -.;8-5uo!a1.J 1n:yu'tulJtau n0yl't.ltvu1uu100 n 0'tn 01,! tnuul Lun: ytu.tlJ:Jtl!a l

-- i 4 - \ 4-Z ' ! u e
,.r1n t 0u0lnuL Ly1.Jlytl!a!fl1t1A!

8



z.z.z itil
qe .i - - "" ^ - !nr:l.[rniorri.:r,tudrov6oln'rIu-lnr:ela-nuavfi'rrir ornnrlrfr 2.2 uaoln':ualri"t

rjr rni o r n".: vYurjr r,l: r ufi a lu:c uyeirl lfi'u 1a1 rriu

2.2.2.1 fr1i111u (Gross Head) 6o n':ua r un nrir r:vy'irl:vdl dr'tuairr ri lrir
-""-tLavl Yo1Ju1ylu1]0.: L: i t1,{1',{'l

2.zzz frtitavtB (l,tet ttead) 6or.i":u3r:rlfilinriraruua'uyrr.:drutaarasrilil
r,troudr

2.2.2.3 frltjlaonultr (Design Head) 6ovi:rirqrSfirn5orri'.:ri'urjrrFurn6ord'ra

r,l:va-vdnrvralaolun:u15lfroonuldour.Jnfr y'rriroonttu!ocfidrlndfi'!firrita6 u

2.2.2.4 1 v driln 1! n tL (Rated uead) 6 o ri'r rir i r ni o I n"lri'u rir rd u rni o tl#
, .i a .i , . - - i -, qe!4 , < i

n1a i tYtl{'rrvl'tvr00n uu! L1.J.U syl1J1LJu:s9lto50,tfiiruu1Lilo lfiu't L arJ1LJtfrr]fr

z.z.z.s fr'ti:rlhao (Minimum Head) 6on:tLa lusrn rirlra l:vrYurjrsirao}:eir I
tnuul ttav:co!u'rv1ut0i[:ity'h{'tL!0t!oLdu[ni0.lr]lru lynLn5otlsD.tvt

z.z.z.o fr'ti:tradu (weight Average Head) 6onllalunnrirlrro.:: vrirr-r'"rr,aa'olu

or.:rfiurir uav:vrYrdri'ruuorl:rlvlflr 6rrir::d'rriro'rna'rl{luruaornnr:rFurnio.:rirr,r'urir
lu:v uvorr

x1u1A.!dn 1250lo ,u0.: Hn

'lU100nU!U= H.

\ \
\

Dead Storaoe \

\.

-i i
U?U1n1dn 65010 !4.: H.

?r a6.:u''l

lR:a{n''t[uo

14',lUlR',tUAl.]

11?U 1t0a U

I -r, . l',:rnuulnlaiuJ 
I

riaun'j, soyo l'

tnni 2.2 n'lrua.rto.:riadr'lu:susdr{ 1 fiu [z]
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-- z
2.2.3 n.iuuu1

e" u ;
n iuuLUua?uu:u n ou a 1nflyao!o{ !l n lyiylr rlu'rs fi'uiuo vrflusr'':iutt: i n5 Jd1

"i J -- z
n1naUn1a.:!'l[1J1-J Al.:']Unat OylJUtn:O{fl',]t1,/OTJaOLY{rtlOOn!1 nnUUUltru.:00n[!U

z l::mrlraqj tzl 6o

2.2.3. 1 rilri'uuuuul{n:yul1n rilurilfrufi yluloaord't-ru:.:dogoulrornvroa'lriifi
- ; - -'" .i u ud
iuornfiarviarYrdraflyaalrLrmruyrofranturoa.:lrtl.:r,r'rion:vuynrilri'ul#r,tlu uavsiounu
-inutn:a r n ltuotian Ly'{1!10 a n tu n {uut!Liutn,! n5 y[t14 nu! i00n rlu 3 {uono ulurt1J.iR Ltfl!
- x ; ^ q.- - z
r,t'rdroir ulurvr oiln ltnnr,tirirrlrunalnuayu!unlad'u t{ri'uu'rrira.:

2.2 3.2 dnfrlu*u1nr:':acfr'ou rilun-':u'ufi ralulnul{ru:r6'uuo.rrirfi rfi oornotrrrsir.l
- i. " !

lJO.:5vO1.rU',rO1U14U1UavO'rUyl',tUU0{n{yUnl y 1n0IU1IO I yOlJO1Ul}1UUliU0 UA{fl?1:yOU1Jl.J

to rr.laruviolaio ati',4 o n,auo ri'ui'urioduarrvri'riirr16urirfiinrrrLa ruulrJrunar r rac air
-- i 3-
n{14uu'rlJ:urn u!ulrrLlJ,r00n loan 3 uuu 60 n{14ufl:1u1,a nirurorsuruayn{fun1 alu

ie 1". -, z.
a'rutu n.tuuvi:1uta ru!n.! 1.J Lruuy [1n1: Lua1]0':1J:ul tuu't Lu [1]lloLlJurLUlJ LLa n

tua vrir'lr,t a o o ntur uriu unu 6rua olirfi nr: uJa'uufr ayrr rn r:lraalutruvfir.iru'[urYn rilr,t'u

uu u vl : r ui a fi vr"r u u u u n u u o u u o, u n u r'o r f, u n-.: r,l'u fi i u l1{r r u nn I r n i tir l n r : rix r u t o r

nruar6'.:uri 30 fii 250 uLsr: i :vfruGnryral

ntrd z.: fi'.rri'uit,l:rufia tal

z.z.q miarrirrfi ol?{fr r
<i " a q'v n\ - |rn:0 rn 1r!o Ly,{y,{1ruu! trn! ?LtJLU!t.:Ly,{flilra.: t rtJu[uudlln:fa lnulrnr:

i " <; a ,, d .i
Ll4UU?UlrLsnrnA AU Ly{1'l1n:3 UaAaUUa cnr:rdoaur!unlu6n ulldon]-1Jtoaro 6lto5olrirrfro
tvlfirrilaiul:rl*rtrrvrahi"r iarurj:vnoufia'rdry rtiu roa':cr stator, Rotor uuavrnioln:vdu
au1![uLuan l/]
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Turbine

^1ufr 
2.4 aieurj:ynoudrir6rutorra6a.rdtfinlv{fl r tsl

z.: rn'aurir.r'u z
q y - !. .i - ; ""- _ - .j * .
tu14?10Ulr1La!0 !n u2n u L10uLJ'1.!tJ 2lluaJL0uotnu?nw0uaytun']u lJotjaI nueuau

h.q t- - --Ytnfuflnl:9,Jao a n i ''l ut a.: Lt i Ly,{ii1ll1i ! 2 0ii,
z.:.r doladumu

In:rnr:rfioulylflrriril z frlaeiio.:ririr rirrvhuyrio tirrnoirL i'.lyioriuroiuvri
. .j - , zi " .- z(fl1v{fr 2.5) r,lrrlrnr{ou1yh{rrir.l'l t h]yrr.rn rn nviloon ri u.irlriorj: vlru 35 km uay#r.:

ornun:ualrn'0.:iuvihjyrrfintr,rfioluuurrl:r!:yrLru 90 km n-rrfiousr'lotiiouirir r.ir.:orn
, a '. ) t.t i-

01.:rn!u1rolrrouLyil'{'rul{! 1 !:y!1ru 2 61 3 km fi:vd'uriir6l]drlrfilrfifi IZS m.msf
c - !\ )"- "aur:orfiunhdrl{i 4, 886 MCM R1'r a.wa ror.rrnuanaq rto.ldnna-,:.:ru1t{fir 30 m a1u.li0

z -:"rfrud'nrirlri 2,617 MCM:yd'urirrirarroufi 343 m.msl :vd'udlfiUlnviovrr,rrdr odfr
- - x- : l
320 m.mst uav:yri'urirri'rurirto,:I:.:b^1fir aQi' zoa.z m.mst [10]

irolrlrri:vlrurir qhlria'.:rjr I: lh{rtr rrua c:vurnlu nl n: v uabi flr (tndoor GIS)
J ,.. , Z - ! ,.j , N- . ".. J z Z
Fr{our.l.:t'ru a?uyn,l I yu'tuu1a!n{0 utl.it?"t1l0{:0.!u'tnr.l Lt { Lylt41dt0 uo,tua1.iflo.to't {ta!u.')
r,irlornsTrriou 2 61 3 m (ntrfi z.o) lv!!a1ud ! 500 kV fi.rorrr6orL riotol: vlua rueil nr:
lv{fi rd ruai n uil.:rJ: v ru nlu u
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; ;g a z-
n1flfr 2.5 vlFrwo{rriouu'r.ru 2 [1 1]

n'rflfi 2.6 urJuriili'dUro.rriaurjr.r'l z Itol



I3

2.3.2 riaramafia
. - - i ,e" e ; - - a Z .
Luv?1Jou0y tou'lrauot0!a tfl uln! n'tr1r01.J L:.lLy,li,{1 n{14u !l cu1[1't LLas: vlJ1J

,,. i- --:aluadto.ttlj0utl,{Y,{'}u1.tu 2 td:luastouollo.iu

23.2t dtitau
- ) r .i "." B- v a, a - 3
9r?tlj0u10'i ln: in]ttI01J L1'! 14J]u1.i r.r 2 tiLF]S,ia:1.iltil.Jltjo1tvu .] a1uul-J'l

nrunoun5nu5ofrr5onrr Concrete Face Rock filt Dam yia CFRD n't']!aitor#ur6au
t82 m raio rufio: voilfrvrv r,a 381 m.msl n'] r! n{l.rro idurfiou 9 m nltrullto{anrdou
485 m nrrr nir.rta r rruuiounrrLa'ld.lill 518.8 m riluaoflurnfi 2.7 uavnrnfi 2.8 yr.:

Z-
:curudrdu 3 'tiolvr.:nirrtiolyrl{ay 15 m a': 17 m o1116:vururir iiruu 2 oTrL':ri fituro
rduairnutjnarr 11 70 m nrrrurrtarqlrllrifi t 6ru1u 1,100 m qlurdfi z druuon
1,200 m [10]

)-.i"
a1ufi 2.7 nlioanuuufr2riouriril 2 tlol

n1flfi 2.8 n'rrdourir.r'u z ttol
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2 3.2 2 l:{lYifi1

ornr: a'rr,t fu r r:6o6'r unio lrirriolililr uiluo r nr: nounisrrair rraS n

"-- z -aanuur'trifiodrn-rfiuuruvl:rufia 3 ro llo:u 205 MW uay6osi'lun:'olrirrio'[ilfir I ro
\odz 2,21,8MVA ar!1i0r.JAon:rualrtlIlid 615 MW n6'llrulr,lfirrof;u 2,220 cwh Fioil

e !- i\e<; - Z e .i -Y-. l iA
0 r : Lnu!'D lJl.J'r LotnrJvt 4.886 MCM 115 sfrlu1Ln! Lfl oua.:ao 375 m mst 1,1! 'l Ll-j01.trfiuu't'

aur: nrfiuuitdrj:ull1u 107 kmj n'rrrao,:1usrr: r.rfi 2 1 nrr,{fi 2 9 uaynrrfi 2.10

nr:r.:fi 2.1 :ruacr5unsa{:.r1vlfitiril z ttol

:1U fl'I5 14U't U

nla{nofi.i 3X205 MW

1JUO10{nnU! Francis, ul]?fi:{

iirururni o.: rilinll{rh 3

isolJ11',lul.J1 206.20 m.msl
z

: YO!ana o10n11'r ul.r''l 216.50 m.mst

fl?1!antawla110a.ia o 766.6 m

n?1!a{l0nulavrnn1ao 130 m

o"m: r n r:lva 3x749 .50 m3 / s

nr:zu6Fna'.:.:rusioil 2,220 Gwh natr

nrvrfi 2.9 uaruoi.:to':I:.rtr4rh riouusril z t t ol



\- - ^€ftunrttt utnt:

doqaflradu

rra'riuorf,u qua:1cJ orfl

rn.B?yL 15

2. 3.2. 3 fioi'ut o rI:.:lr1fi rrir-l-rr z
r ,l ,r. ?- _ , v .i
[i.i t1',h{1rj1.t! 2 l:sno!dlu rnia,: n"lfi'uuuu r,'J: rufia uurn:r 3 rnio I

firdoldori'uqlur6u:.:d'u looi MtV (Main tntet Vau(t) drurirrir liud'rrtjo-ijo uarrrolr'.,
-- I : "aonto.: n"rriuyTr 3 rn:'o r ocluar.iru Draft tube fiaur: otlndr urj: vslrfioilo.:ryuJl druua n

[u t14 LUArrr Lo

a --rn5 o I rTlra'ut o l1:.:lyl fi rrjril 2 oanululouu:-dr Toshiba, Tokyo,

-tapan irirai'rad ot 20g.2 Mw riorirnr:rirriu.:ruocfinrrurSr 2L4.3 rpmfintrualquB
154.5 m

nrlrarayr3fi arfi aafi rca.o m aM:0riAnrild{ly{fi 11d6i 218.3 MW
;i;"

uaviinrualoiraofr 130 m arlr:nna'nnailruldfil 159.5 MW

rJ:yf,yBnrna.lan aqfr eon o/o rionruLalaeifi 161.48 m uavfidsr:rnr:
lraa fi tlt.o m'ls oiluaoflunr:rrfi 2.2

a',aiunr:oonuuur,.t*o,fruyt"lrl.,ona.:I: ilriflrriril 2 nrrla-lyiud:yra.irl
nr:aryrf,uriur:rJa'ouri.*fioarann#l.rrutr4fir uaya-flutuv!er.v1ynr:dr,:rurorn-r ,u 

(Turbine
characteristics) o"tuao{uor:rlfi 2.3 o1:1.:fi 2.4 uavnrnfi z t t rild

nrufi z.to l:ltyhfi trzl

khanitha
Rectangle

khanitha
Rectangle
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er'r:'r {fi 2.2 top a uvrnfi nt a,: rirri'ul: qlvirtrtlril z t i ol

:'tun15 14U?U

1Jl.tft1l0{n{v! Francis VF-IRS. tlur6r:.i

n]1!tt') 214.3 rpm

fill! a {a 140 154.5 m

n1a{rinflflon,i 249.2 MW

Fr?1l.J A.:1J0.:u'l 6yroyta {fl a o 166.6 rr,

rira".:lylrtrriin':u a{a BYr'a.:fi ao 218.3 MW

n11!A.:10.rU1AUoytOl AO 130 m

rir dltr^l rtr r fi nr u a I a rBfi sl'r fr a o 159.5 MW

orr:rrfi 2.3 n.:oonuurdro6'uta.rI:lh",lfi rrlli! 2 t 1 3l

-zl:nuu1
oluuu

(m.mst)

t!6u?t1u

u1

(m.mst)

6',t''llt

a.rauB

(m)

dn:rnr:
lraa

(m3 /s)

l.J:;d?15

nlv{

n.:fiu

(o/o)

n1a.:

,JASt

n{uu
(MW)

tl:va vr

0R111

tnt0.t

n't[u0

(o/o)

n1a.t

flag)

tato.t

n1[u9l

(MW)

n15

6fL[AU

(m)

375 212.0 159.5 146.16 95.55 218.3 98.0 21.3.90 349

370 212.0 154.5 144.65 95.52 209.2 98.0 205.00 3.48

)bz 212.0 146.5 140.09 95.46 192.0 98.0 188.16 3.47

354 212.1 138.4 136.97 94.74 176.0 98.0 772.48 3.46

345 211.5 130 0 133.25 92.85 159.5 98.0 1.56.37 3.45

er''r:1.id 2.4 nrr:r#lri'ud:yr'l'ir.:nr:a rura'ui'unr:rJdoudrlunr:rufrsrn:yualv,lflr Ii:]

tuo n 1:rJa st

1 [a:0.:

fl1:rJ a 9l

2 raio.:

nltrJ a 9t

3 lnto{
e"n:rn r:lua (mrls) 50 100 150 200 250 300 350 400 450 500

nr:q1rXrf,u (m) 1 1.59 3.58 3.66 3.77 3.89 4.04 4.21. 4.41. 4.63
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Iouia"nuzucuafl rcnr:tirlrutolrilfiu (Turbine Characteristics) n-ld
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2. J.2.5 1li u91l.J',rLfl1

il : v q rir r{r rr o .r 16 o ulv,l fi r u:rirr z #.r a ei dr u dr u t o r n'.: rd o u fi : c 6'u!n
-""320 m.mst qll l ri a' r vr :"l a l rjr rfi o ri f, n n : c u,atvl o o n uu l ril u ra fi l olu l ri du vn i fi r u.r o

tiuairautinar.: 10.70 m rayrunoonriJu 3 qhrrirJaruvrrl iturorduairnudn arloh.:da y

5.35 m d'ruaol'tlrrrllfi 2.14

nrwfi z.t4 uNufi.:to.rrj:cndrrdr ttol

2.3.2.6 :vuuaruail

:vuuarud.:i z ri':,: 6o :vluarudl 230 kV 2{oinioln Switchyard ro,:
i ""-rfrouririr 2 filanrfiurlr 68 km :ytluarua'l soo kv rro:a:ornanrfiurlr filanrfioo

t6onriarruuoua n-Iy,u 27 km uayornoordorLriotruunuarl-ly u 6lanrf,oo:srfi a an

80 km fi.rrirriunr:Iounr:b{rlre.lruo.ramrwilrj:ruvralytu (EGAT) o'luaoflunrnd z.ls

rJ:vqdrrdr

C.E!r. td.te I sr-t r*rg
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n1flfi 2.15 iyulrdl ud {ro {LfiouJlirr 2l10l
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r,dlldr Area Capacity Curve torr6olu3ril z fio-orirlou!:-dil LTDAR
ui ,- id , a X .i .i ov

rfiarltrr]ir:ror:rirfiovrrrFr:'tuor.:rnuu'r lytor !n1a{,i'runr:araon:vuall,hh Iourit,tlonrruo
;c-
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i1nnrlrfi 2.16 rrnu x drueir,:60 nruotorairlr6urir unu x piruuu 6o fiufi
d i -! , a !to{a1rrn!u'l uay[n1] Y na :v0uu1t0 r0''l{ lnu1],l LAunl"ll,idtln no [aun?uato.:01{tfr!

Z- 1 :, y iq ' a i e ,di - a " i ; z i -u'rr uunu: yfluu.l Luol xrn!!'t ttay Laun:1yiau1t.lu ria ra! uflI0.10ritfl!u1ty1u!nu5yolJ

!1tUA1.:Ln!

2.3.3 rnrutinr:ruann#r':T utorl:.rlilfi tiriu z

ntrJAona"lil!lyh{rrfioartrulvlrYlnr:ly.lfi'til1ur.]aour,ilrl:tryrqlvru ovrJiri6mrl
.i q .i j ,.. " dj r .i" - .j-'
tiou Lrfr:vt1f[ua'ruru1n1t ta-r1u1ylflr louirioultfra'rd'zufirfiurIurriunr: rraaila".r.i1dyhI1

- -- !
fi1!150a:u[no.:u [101

2 3 3.1 nr:rufinna-rlrulylfirua-n 'lridrnr:r.rfinnru1u to t'ihlsioiu o iuFia

0]vr9ru 01n?unu :n{1u0lyau

2 3 3.2 nllnAr,na"l lrubirl rair : ot lri'rir n r:n f, oufi r:iu z t"':Irl lri oiu o iusi o
. ;-0lvau n'rnl!?LJouyt:0 r?utalt uavt !0n 8 t't Lr..l.: [1_J']u0'tyl9lu

2.3.3.3 nr: Anfla"{{1ub'hI't?ilurnu birirnr:na'nrfiut'rh.rfiu'.:ry6oouluusiav
'tu

2.3.3 q drurut'ilrliraaua'lu;unrrr.16oild'llrulyh1rydn lur,uriav16ouoydoltri
.:, s

u0un21 E t2Ll.r.:001u
;s2.5.i.5 n1r1rx1lx.: ra6 ulu [ria yilnl:r.r e r]yr a".:.! 1lJ'[v,{r{rv a,n ovdolkirioernir

to s'aIlrrioiu
2.3.3.6 tourtnriruuolunr:ol6nna''llruly{rlrov6'allririoun'ir 641.7 MW fi

:vdurir +375 m.ms[ u,avovfiolhirio un'ir 451.1 MW fi:vo'urir +345 m.ms[ 6,trrnriruuo
1unr:aanna-rlrub'h1rl,urrriav:yri'uroreir.rrfirrhfic,nlt d'.i[aniluo'n1rfi z.s dld

n'n'r.:fi 2.5 rour?n6rdffr,o.rn1ln'lrfiunilHAnnd.rlruly,lflrto,rl:{1ylfl1f1i! 2 t14l

.i i:;durir arunlaa n uuufr a1x1r0r{e nnfr.xruh{fl r16'a.ra n

:vourh (m.msL) udr.:ru (MW) t:d'urh (m.mst) r,ra'{':1u (MW)

345 468.3 J61 561.6

347 q79.1 363 573.6

1q9 491 4 365 585 6

357 502.8 367 597.3

353 513.9 369 609.3

355 525.6 1t 1 620.4

351 537.3 373 b) I I

359 549.6 375 641.7
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rfiolorno'n:rrir:rnrly,hlrlurirlnr:rufinyra'llruh,,ifrrua-na,:rrrn rirur,raodnr:1d
i y.t

Ulur'Lunr:o.ra-qdrlyrd.:.:rulvlflrr,ta'nitinlu;irn'rylrnn.jrluuriav,tir.:

z.c vrqufrnr:rirurru

2.4.1 rJ:cf,ilBnrfl:rsl

nr:rarrJ:vfrrBnr I?r.ro y14116'0in o'n:rairuto r yr a'1.: r ufilio rnI:llvlfilra y rir a r
---i+j. ,.,- la - ,-:
10 wlvr !14ltnn.: uu't [nu :1uavIauon'ri.)tnt 1yr(itt

: vf,y6arn: uovrartdorn dn:rairu:y14i'r.:ri1a-.ifir.rAnloioi.:riurira-,:roothfilti'n'u
-- x 1 "- ;
n.iuuu114:0 n1a{n1rft aoy''),:ylqulo.ta}rn't:y 2. 1 [ 1 5]

P
n,",., = -!- Q.1)

t,.

"idrfio 0.*r 6o rJ:yarSnrn:rltornr:zuaor, uJoir6lri (go)

p,., 6o rira"lnr:ru6nna",xrub'{rlroi.:, r"no{ (w)

prh 6o rira-lnr:tinnr,ra'r.:ruh.{r{rvn.:6'rwqufr , ind {w)

2.4.2 ti:rldlulilrira".rnr:a6qly,lf, 1il1.:ylqui

raa-nnr:to.:1:lt rhnai'.rrir Its] 6onr:uJiuuurJaranrntoulrernanl!vyia-.:.lru
e_...4 J ,; - q,r )tyfinuLUu an{1uaau 0l nuuruaul.Jyl ai i{1u0 auluu a.:.:11-lL1'{fl1 Io Una llru1y,lflrfr100 vI

N 3 .j, , - in11!A!v,lu5: y14?'r i0n51n1l I a10 !U'trr.r1ufI.!liuuayn?lr.tn1n:vdu rdruuu uav6rurrt'ru
-.-..--..'-.- < 3 -s . )
10.:0'r.:rnuu''14fl8 toun?lr.tar uio{na1'ta1!'D0Ll,uur[]ua!n.D n{uandLua!n.t:fr 2 2

Pr, - /Q2H s-* Q.2)

:i^tuo Prh n0 nlann'Dflan1r6t{,11l/ [yl1''/1yt'].to1ulqufi, ion (W)

1,, 6o rir#rnr:arfi nna'.xrulvlfl ro5.:, insi (w)

Q, 6o dn:rnr:lya:1uiu, anufi ritrro:oioiulfi (m3ls)

fl 
", 

o,, ?to n?1!anLtfl nfl 1n:yvl1n5uftuu1oluuuuavtytluu1ytlul0n

I:.rh4fli, rr.in:. (m)
.Zy Aa drufniirrnryrolrjr irirrvirri'u 9,810 N/m3
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2.4.3 nlrrilu?ruriT a'.rnr:arisrlv'lfl roir
nr:riru':rurira-.:nr:tfinna"lrru'[r,lrho3l aur:oriru':ruld'ornalnr:fi 2.3 [15]

o E*,
T

) a -< - ..tcrr.r0 I.., rio flai.:']l/lyil41frildfl 10051, RLaiern-t?[il.: (kwh)

r,., 6 o rirai'ln r: r.r fi nyr a"l ruh'{r{roi l, in 6 (w)

r 6a:vuvrrarnr:rufinndrrrubirlr,rTrlrx(hr)

(2.3)

Z v -a a c.a?1!a{a 0 n0n11!a{10 ilt1n 0 ut1J1y'tQo t.:r!un11}.la{ytllr.Jaa0 n1:2an1,!a{{'tu

ovfiriru.l6uuu!aifl1!nriLtinfiiAor,fiorJdaarjrrdrlunri aalla-.t{11.J f,.ratLr:nvrt6o'ld ttsl

rio H, 6o nrua,rayB, !!n:. (m)

H 
r, *, 6o n:tra.:uo nrir'::vu'jr {: c d'ulildruuuuav:vd'uriri'r urio l

I:.:llhlr, r ni. (m)

H,"," 6o nr:6ryra'u, r!n:. (m)

H I 6o :vd'urjrdruuuflai€jT {rfiuri'r. r!o5 5.y.n (m.ms[)

H, 6o s:.l,,9rui'tfi yirurirto.:I:ilr4r{r, rrsr:. :.yl.n (m.mst )

oY.:rran{unrufi z.it dd

.i - r,gJ-rv.
i.:nd'rrullhirfiru6nldoir ( r,. ) kiornnr:inlou Energy meter luudaviu

2.4.4 nr:irurrunllrJd.la B

H, =H r,,",_Hn*
uaY H o..," =H,-H,

Q.5)

Q.6)
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I
n1flfr 2.77 rduran n"rriuuuuy'l:ruia [ 1 5]

2.4.5 nr:drurrudn:rnr:lua
nr:rirurrudn:rnr:lua:r uiuarrr:o n"rurruldor niirurut"rh.:fifinrrro1or nr:

-)1lh4r6osion-du:oliu trarur:nr'irur21d'ornaInr #' z.l tt t)

o,
Q, = =-:Y24 Q.7)

T

Inufi g, rirulrurrornaunr:
\- r,.

t1 L' or,v, _- Q.8)
r,

V.+V-+V.+...+V
^ut^ 

al _ t : t n

24

rirvuol,#rir 4 =2q t'rlrr.:

a ^ a - r ..i.,t:Ja gr Fro o0t1nltt aLoaut1]:01j1u, a n!1fifl LlrgD 9t0?u'1vl (m'ls)

Q, 6o o'or:rnr:lva:ruiu, a nulfiriruorrrioiulfi (m3ls)

I Iz 6o rua:uua.rr.l3rrn:rjrfirjdo uoSflu: olriu, anulfirir os (m3)

r 6a :vucrrarfirirnr:afisroirh:auiu, {rilr (hr)

{ 6o :vuvrrarlur.rfiriu Forilu 2q r'rhr, drllL.: (hr)

6ra-or:rnr:lua roSu'[u:ouiu ( Q, ) ld'orn nr:riu:ru:r uudaviu
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2.4.6 r'r1tfi'ru? Guro:rir
; qe u - )rfrorornnr:l{yrdl,:1u1ylfl{urou;urafil1 ovfialrLolo.:n1l a'{rru'[vlfllluiiruru

-.;...'_,. - ji - ; -crttfinfltnn! t.i LtJ50u?u14u.:olnrJolt!60{nltyta-{.:t!ly{fl16.ianrfrulun 4 r45a 5 t'?1u.1
- Y - - , a i 4n -fi{i.Ju0,r!a?'l eltUu [un'']iu''l01iLR!U'tytrfruiylo,i!n?1r.tno.ln1:-l,unltsirriunr:ru6nlra-llru
Lqr , .j- ,- Z;4,-.[ fl111.J1'?{vl!n?1! n 0 illa l.:'lu Ly,{i,{1a ia o a']yi! nll u1!-!19]: Ulfr [tUrLr'LUn r: ru6 n active

storaqe capacity 1{ron rvI:llv,h{rfifrejr r ufiurjrturo l5 n ua veir rrfirrirturnlranj ElrJirr ru
z - "--.!1.r1o {nal?a1!'t:onrurruloolI Il 1]

V*, = Q, x Ix 3600 (2.e)

t!a 2,., 6o rJilrn:drfit{ru6surd.r.:ruoi{, anurrlriLr.rfl I (m3)

Q 6o d'or:rnr:lraa:roiu, anufl rilrtq:eioiu1fi (m3ls)

?' 6o :cucrrarfirirnr:r.rfin1u:oriu, t'.:hl (hr)

2.4.7 n15i1u2ruriradv{fl rrfilludmdrird.:ar6naoareirn.irdrroadu

nr:riru:rurira".rb',lr{rrrirturir.:firiraradsranalsrtrn.irrilaitr lunr:ii'uiIl6
| .qe u . ! ;il:v qnolfiaahrnrurinr:r.rrfiufi:vuirr rdul,6wrli'tunr:rirur ru louriruuot#unu x 6o rrar

(t) fi1d1unr:r.rfinna'1.:rl rilauotviunu y 6o rira'lnr:adnn:vuab,hlroil (c,.) uavriruuo'tri
frui, 1,1t, 1 6,a nluaur:nhnr:rudsrrira'ilrifl rrfirl (t,.,,) roll:flrirlrord

!ua-'ntnrurinr:urfrufr:vr.r'jrlrdul6.: rirrauotri y=fr(x) uay y=flx) rf,ufilrit'u
qiorf,al uurirl [a,b] uavn:rr,ltol f, ri'u f, fuier'ofi'ulurjx [a,b] uavfrr fr(x) >fz(x) druil x

1,o1 fi xe(a,b) ov16n:ry,{to.: f1 ov o tjrvrfion: rr,lto.r f: aru sr'trin: r y,lt o,t fr r[fiv fz idnuruy
d'urnfi z.ra ttol

fr(x)

= f,(x)

; E. ,

nryrfi z.tB nr:vrfiufr:vra'irsrdul6{ ttol
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riruunlri lj rilui{ufilirrrufidou:orri':un:rl,rl y=f,(1), y=flx), x=a lrfiv x=b

avLo

Q.10)

(2.11)

n1nt1 fi 2.18y=f,(y160 rd'urira-.:nr:r.ranna.:Irub,hfirof,uri.rrario y=fz&)6a
;i.ic,i.ira!t1in1a irJ afl?{a I llu Ll'h'{1A nA.ifl1n? 1n1toa U LrA3yllyl ABCD r!Uyluyt-n1rua rur:o Ll nr:

adnrira'.:lvlflrrfil ( r,,, ) uavturiruoru6urrYudufilsr?tufifin11!artl1:n'[vnr:ruasuira-rllh1r
:itnl r',* frdol:oUd?Un:']t'{ Pr(t) uau Pz(t) t=a uflu t=b ocyrldtrnnr:6ufrrn:n:vuirl

;-a!n 1: [r.: Laulo {nla { n']:il a 9t at.i'tu[y,{141[aau p, a ufI! a! n 1l rttra ut ol rit d'l nr:r.ia-n

fla"':{idylfl1nil p , n1r.r:yuyL?a1fiyrinr:aranoil r n-ruaoflunrnfi 2.19 uaualrn.r:fi 2.12

o.1u

bb
AI =l r,(,a,-lf.a)a,

b

el =lV,at-r.atE,

nrnd z.ts nlrrua rlr:nlunr:ar6nnfr.rrrub',|flr rfiri [1o]

t) :r!tl.rlli J- llta 2;' :

lb

g
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aa;-tro 4, Fo tJ:vdvtEnrntaa-utatnr:nAnna-.r,i1u,5auav(0161

4, 6o rJ:vf,rnEnrrnr:adnvidlrruoir. iouac (ouo)

{,,,60 nllarrn:olunr:ninvra-rlrulr'{fi rrfi iludx (a,b),

-c - ..1 <
RiaiFrn-{11,!{ (kwh)

{ 6a rira'.rnr:r6nvra-.rmuly,lfl rro6u, fllainni (tw)

e 6o rira".rnrrr.rfi nvrd'rlrulvlfi roiflurj:r (a,b), fiIa;fl 6 (kW)

r 6o rrarfi1{rdrlunr:ranna"rru, {rIrL': (hr)
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Q.t2)

2.5 ronalluay{ruii'rJdrdurriol
q - u.! " .j ) e d - -J
tu1411J01t0 Yl.J1[AU 01t i rUn 55 v[nU']1Antl: lUavt0UnO{U

2.5.t nr:iinutj::auBnryrua;amuriuarlunr:ara'nuarmub,hltra{:.:h,hlrrir
Toshiba Corporation, 20lO uruunr:rirrfrunr:totLdr:.rrfi anr:fnurl:vf, vrBnrn

- . -!uasnrr!fun{lunr:zu6 nndrr rulyhlrto il: ilr,lfiljriu z frtdlirnr: rJfrl"fr1uflo1liu 1o ufirTu

nr:tiour.irlfluuriavdx:vuvrrar rriu [17]

(t) rirnr:dordr:.:vrn 1 iJ raia 2 i 6.:riJun r: n:roaouuavriorrjr: iqilnr nier1.r.l

lul:rlvlflr vSoriun'jr Check Up

(2) lutr r 6 il o vl'nr:do rdr: r u n rn:'0.:ur ld':ufi rir: o vi o ri u n ir Partiat

OverhauI

(3) uavlud':r t2 ilovinr:rjordr:runraiolairlurlnslur:n r,riot:'un'jr Ma;or

overhauI lno:ruavrduod'ruaortunrilfr 2.20 d'{fl
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to!u.r!.:In.'l 1l 14tO 2 1..1

Check Up) nt:n::oao!uacdar.t
.rqrJn:nirirr l

'v

1. rir nr:n:roaolqrl n: niraa'n 1
';ttl.,/ rn:0{n1L1./o 1111,{1 n.iMu 911

i .-
n?!R!tnta.:nl tuo lLavn{yu

2.6ru':ruo"n:na lir n r: n:r o
i- ,-'

a0!ult.luuaaau 000'r:lJ

s. dr u.ir ulil f, r rirnr:fl:ro
aoufllridu (Function test) n1:
.i
1n 1: t a { tn: o n a ! n 5 0i

;- - "0ta nvt auna 11yt'r.r1u Lous a L!
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---i"ii.;,iX.id5nn a'ru5un'r'rrn0nn '')tu1?1r!auu hJ !!a!u'turJ r01 tcu'r L tnon'l'l:.ill'lounauu'luo u ao

Iouldi6 oynamic Programming rr!:vunrilunr:iorn1:eir.!t6uto{16au4inarravrfioufiifid
- . o.i <'

lunr:fr nur Lofro'rr ru'rn 1: 01[ u{'tur{u:'lutd0u tlayfl01:]n?tllo0i ttu'ltljl.i 4ljlYtuvl na
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Acceptance Test to Determine the Hydraulic Performance of Hydraulic Turbines,
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airn'ry orfi (r) riralb,lfirfiafrsrldyrrlralo 1ou16 power Meter raio wattmeter (2) nrrrL4l
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. J .- 3.j(2) rfro rarrJ:-r: r rurir fi nr: ai,: o r n a rlluusiac r6 o u
,^,.i .- t-(J) tfl a vlut ll't tul_J1yrn1t In u n n L? Ll.t01.1LutrFayro01J
,-. .i ,- 3 .i c , , .i _x"(4) tlr0vrUtu'ttu!'ry0y[uaa!0't.i utactrltrarylovfujr Luaduar.r
,_, A , ..j- z a z

,.r r''llffiffill:]:ffii""'lounauu'r 
,un1:u3un'uorrtnudr

r:r1o liirdtrJ QfiB) t33) nairrir nr:rJiri6lruelror6urjr (Reservoir

operations) ralro6,:n r: r6urYnrjr'tuar.:uac nr:d,rriro r n eir,: rfioinqrJ:valririr.:11nufinr:
lrruruunr:ri:.:urilirnr:ovrFu rYnua vdlrlrornairrluuriavdr.:rrarrfluU:-lruvir'touavfinr:
rJfruTnr:nuuzuufirrrlin:rlrvrrfianrvrluournnr[]ultJsrrrfinronvrulidranrnluouramsir.l

ornfinroncru'tilunau?'r.:wrun1:rJiri6nr:arorirlornur.rufirr.rl{ rfioaoanllcnr:molrnau
i - t"

u114:0u't luaaual.l

i:sr,ra rr6'alri6 efiB)1341ndrljr nnnr:rJfrrifirruarrr6uu3rrflurn:'o.rl'0fifi
;^-,tJ:vlutu uav'[{rt]uuury rl rfi aa'rd'u:raavrd uarlunr:irn:rvil:vra.irl fio uhrrloyniy ur

uavnruoio,:nr:uir

nnnr:rJfrrifi.rruelr.:riurirfir,rar ou!uurria stt!uocuo nrJilrrurjrfifrarrJa'o uo r n
! !,< ,- !;.

41.:14:0t n!onU5lrruirfrrialnr:rilurin1uarlht.;.:rrarrirl1 rro.:fl6,rriun.:r16.:n6nr:
rJfrt6.:ru raiarrr!:vmvovullrl5lrn:ejr.:oonrtJulturirrluriavltuociiluurunr:rla'o urjr
rirrfi'uoonh taal

2.5.4 uluurunr:o1onr:eir.rrFurh

uluurunr:o'onr:arrrfi uriraur:outiroonld 3 utn oufinuruy uayiSnr:lunr:
"" -:u:14',D fl 1: Q na:: ul 0l1-l [33]

(1) tirl:ydusiranua v: rrYuin qnntra o rflunr: rir riu.:rulunr.: yuri.rrudr uav rflu
, iq,- x -dr lfrirlir:rrurjr6'u1ua qo dr riir n"o 6':ur nhjrfiurn a a'rrailnrrr6'o lnr: na o oq onra o-rr-r'u

Uilrruurfr !a ouorn or.:rilrirnr:aoa.:orurJSlrrurirfi l'oej
(2) d:l:vyir.::vrilinqoroira ouav:vd'uinqnarao riudrrfiirJilrrur.,hd'uvtuou

-!.- ir '.1
aurrur'u rno d.:riuriSu rrudrfirJa'ouorna'rlovryirrYunru6'o.:nr:rirlurir.:rrarriu



(3) drr:vyirl:vol'linqFa.:aouav:voilalao rilurjrlnr: rir rfil.:rllunrrvr.lr
Zq ) v ! - a

vr?1r rJuilJ rru!'r 11.t01{ n0uTt irJln di0'10 u Lurl.:qourua rnoyoo lrrad o tJ5rLrrudnrfrlaruuil
\ye x ; - j \. - ! - . - - Z" , \,;L',talutLutu'rtul.J1a1nfl'terrlur0'lnrnod!Lo d.luuo :9to i5nu.t: vdlurluo r r15fr:vd'linqor
-^--1^- ^--.,-,- Y -'n.. v i 

" - a - i - a - i I
a {ao Lounl:!a0 u!1alrtnr.J hlotL,}1tuLt1 !,1-.:tLao.r:yoLlIn! dnUta!aorlaclyd'! r unhdtgilao

.i i'a ^q -i--- wi "
10 tr1l01.J!'ti 2 Lun rxy 2.22 a1u

343 rn.rn sl

5:-O!i-J1a JaO

(Hich water l.evet= 3 /5 .n.rnsI

...t r OU'u ''l o'l a 
']

( Lo.."ver !"vater levet= 343

5:UYr1a1

n1yrii 2.22 Guro:rhrfi urintoseir.:r6urhrioudlirr 2 t33l

36

'.i: o rJ !.r'l

375 rn.rnst I
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uvrvr 3

25911IUUn1:?OU

nr:6nurn?'r!a fiuii:vraixrao,uolrir d'n:rnr:rJeiourir uav nr:ruf,nna-rrrub.h1roi.:
,uo{:rlyh1rnd'rrir rfiofinuLl:vivrBnl nl:a;r onralunr:arinudlrulvlflr'[u,tir$rirai

3 ,, j i: "-n1:aran a!ntu ly{yilaoa.iatn?1n1toau uauu't uu?yn.ttyta Ln!fltaIn1: anfl;i.ii']u hh{'t [u
! , < " - J q " - ^- J y 

"u u0vnal?nna10utu 9l0u [!n']1fl'ttuu'lnu fl. tgrn'l::?u511t10:.la lla3tuo0unl:n1ulruu't
rirrir.rl drfluioo"ufiiaariarJ:v?vr6nrn uavrira-rnrrafinua-r.:rub.hh aunr:n'rutru uavnr:

" -v?[n:rsu aurnrtJua1ou al llJlrugloufli: niLuunl: torL nr:utauotunruri'.ll'iu (Ftowchart)

riruao{unryrfi 3.t

3.1 nr::au:erdala
:ru:uiora:vd'urirdruuutarajrlr6urj. (H,) {o4a:ronrirdri'rurirtorl:rlrifl r (Hz)

- ., x:ruiu {aladqr:rnr:Udourirradu (Qr) uav doranr:nf,ona"r.:rub.hftoi!:rur-u (E"..) ra.r

1:.r1llr{tr'ril z rilms{usiiur" 1 !n:1olr a.fr. 2074 d{iud rq n-uuruu n.fl. 2015 fildorn
uidvrlilfllJril 2 urrirnr:riuuri u.: uu noon rfluurias rnio,! r'ravlir nr:rirurrurarrirair.l l d

riJufloi'ufiiaaaiarj:viyrBntr uacrira-{nr:irinyra-rrrub.h1r ro.rl:.:birlrr:rrir z rT.:uaod,u

n'I.,|fr 2.tt

a.z nr:drurruGurr:irdld^arrrdwruois
::u:utoqao-n:rnr:rJriourh:ruiu (or) riroY.:usiiud 1 ,.rn:1n! a.A.20746.:iud rq

fiuuruu n.a. 2015 uayuunliolraaonrfluuriacrniar fi.rfirnio.rrirrioh{flr#rulo a rnio.:

uavlirnr:rirurruyrGlro:rirfrldHisrvra'.wrubiflmil (%o):ruiu Inut{:yuvrrar (t) fild
[unr:c.rar]yra{i'}u tflrlro:l:ruau rtrlunr:rirurru lourirurruornaunr:fi z.g rfiarflu{olalu

,, '" " I " -..- ",
n1:1ln:1y'1n1:ut141:nnn1ln1:ua0uu'ttljl Lunl: aqfl?i.:{11] LYlflltaira50inltuo [ fl.]lrgiay

tn50.1

3.g rsnrdonr:H6nr,ra.rmuh,lfl r
:ru:u{o4a:vriurloiruuu,troqeirrrfiurjr (H,) uavdo!a:co'uli1firirurjr,tra.:I:rb,,tflr

(Hz) :ruiu r,".:uaorlunruvr' z.tz fridrdrlunr:ar6nua-r.:rulvlflroil (E*) to.:I:.rb,hh oi.ruri

iufi 1 un:rnu a.ff.20t4 6liud rq fiuuruu n.a. 2015louruniorraoonriuusiavrnio.: t'.:

firniorrirrioh'hl'',#orlo I raior uayrir nr:rirurrurarnrrlarta.lri {Hgo,,) Iourirurruorn
auntzfr 2.6 rdarjriaXaiitri'1rt1i'r{r1unr:rirurrurira-rnr:arinna'l.rub,lflur.rvqun' {e*;
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mu:1ut?lj,uaria

Hr, H2, Qr & E-l

L --- ___________ __l

I r -^ I

I gU? 1.:n'l:Ur!Ul!Ar5nlr{ I

tt

n1ild 3.1 r?unounr:drueruUrcSflsnrirnr: ravrila{n.l:rJanx#.r.:rutyhhrfi uuriun?1u
3. .

a{ro,:d1luei.t.:rfiudr uaynr:airllonratunr:Hinud.r.:rulv.htrrfiltutir.rfi
rJ:silyBnryraoa.r

fiultu He,*,, Q2, Prh, P.t, V.<i

V,", -- Q, xT x rjiuud e, r0u ez

o- =Q' *2q
T

irurrurJ:cSr6nrrr::!

,*=*

airrn :rr'{rGa!riuu Hr riuU.i:Suinun!.:yra
air.:n:r rGarrfi uu ez riurj:viyr8nrnri.:ylo

drurrunr:6alonra1unr:ada
v . . .i. - -ra.!r1u ll.t!2.:1411:idr6n'rriana.r

r:^, = lfe,gy- r.,q;pr

urrlirnn:rhrilrfi rnirlurirrriurir ornuivlira.:rral-lL{ui:vyirr
:"ar"u rir#ud uara:rrrra.:airlfi vrirriril 2

ua;nr:rliunr:fr.|,tutolriuirnu prototype Turbine
Pertormance lnunr:Uiunr:r q Guide vane rdorjdaairrirlunr:

ainn:vualyfil.r

riri'ariiraiarJ:cin;nrr I
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3.4 da4a GlrzuriruaEon:rnr:lya
:'ru:':l{orao-n:rnr:r}iosflrodu (er) :roiu n-ruanltunrnfi :.2 fildr'irlun.r:ar6n

r,ra.:':rulyhfioi'r (E"o) loll:rb,,lflljrir Z rirnr:6ouriur{orLa Inun-o{olaiufltrjld'lirnr:
rdsrna-wrulilr{r er=0 oon iilri',ruoiiudr !a:.rnr n.fl. 2otq n'{iud tq fi'uuruu ?l.fr.20t5

e 1 , =J .jd tr !uav[LunrJ0!aoonrf,ut[riavra5a r fr r!rniarrirriorb'hlrrTrvro 3 rniar uavrirnr:n'rurcuo'n:r
nr:r}iourlr:roiu (e, )Iould:cuvrrar (t) fitt1unr:aiisryia'rrruh,iflroil:ruiu rdrlunr:
rirurru Iouriru:ruornarnr:fi z.z rfi al{rfl u{04afll{rrirlu nr:rirurruyr rir a-r n r:a.rfi n

na.i.i1ut'!,{Y{'ty'1{ytqu4 (Prn)

u"err@.

'"@# e.ddc."i'.' Ertr9?

"".r""?8,.!9?6.e E!l.!e?
n.ar.rc*ri": @x!/

nrr^rt' a.z Ilrnanr:rJ;iourirriryiunr:ru6nyrdrlrutylflroBruallr.,b,hh;1irr 2 t14l

3. 5 nr :rir ur ru rir #.r ru6 nyra-.:.rr uly,lfl r oi.r
:ru:rltolanr:o.rfiorna''.:.:Tub',rriroil (E,.J :ruiu fildlrornnr:r-nlnoraio.n-o Energy

meter ra.il:.r1y'lflrririu z (ornri'r{o 3.t) luurdavi rirnr:riauriurdnuordorla Grr'.,llui#
1 ,nrrnu n.fr. 2or4 6.:iuvi rq rYuuruu a.a. 2015 uavuun{o4auon,flr*ia*nior ii.rfi
rnda.rri*fiolr{flr#lr* r rnio.r uavrirnr:rir*ruurrira-rr6nna.:rruh4rlrrir (p".J :ruiu
Iou'ld:vuvrral (D fi161unr:ar6nna-.lrrulflrhoi.l:r,iu rrirlunr:riru:ru Ioodrrrruorn
arnr:fi 2.3 rfi orfl udoqafiidr,ilrhnr:rirlarurl:yguGnrn

g. o n r : ra'r u r or rir a"l ar 6 nr,.r#1.: r ulr{rtrrn r.r n qufi
orn{ona'hfi'rrio 3.2*avitilo3.3f,i',ilo{;fi16'!rri.rud'rrurJ:firird'rgrirraiul{r{rlunr:

rirurzurira"r,6nua"r.:rulilrlrvrr.rvrqur. (p,J I,r,rirurruornalnr:fi ,, ;.,f,G;fi#;;;
h n r :niur rurj:yf, yrinrn
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3.7 olid'lu?rurJ:vtm3ntl:,lrr
orndo4aluu"rto 3.5 uavrirto 3.0 1t'da4arira".rar6n,rdrlrulvhfioiriiardmld' uavtoqa

rira-lzuaovrdwrub,{r{ur.:lrqu4' lrrflu{orLai,u nr:rirurrur,nrJ:si Bnrri:.lrl { ry,,,,, ) tolnl:
aia'nndr.:rub,h{rluuriavir 6latn:orirurruldornarnr:fi 2. I

4.8 nr:finutlrf, od'etfifi ,.laeiorJ:v8fl6nrfl
q )! q."
1ufrfro cld'?ir nr:air.r n:rll rfio uanrlvl'd.rar uanfirirlrirj:cf,vGnryi uayrira-rnr:26n

na"llrub'lflraoar ttavu1ttu?vri':n']:rfiurira-lnr:ar6nyia-r.rrutyhh dqJ:ynaud'ran:rr,,lo-ld
(1) n:rlluarx rira'tnr:n6nna-.:,:ru1r{rftoil riurira".lnr:a6nila",:.rrub,,lflrraiu (r.., n,u

{o ) (rfi oi ra:rvf anrunr:nifl o1u-u)

(2) n:rvlirn:r vlia:rl u :rUdautolyra-rlrubirhrfionjiuulfiuud,u H 
",",",e, 

way
H ,,.""* Qr(fiaaiuauuaunli P = ttyltQ)

(3) n:rv'luan.: uliuurfiuu rir arnr:r.l6srna".:.rrub',lflrvirlvrqun- rir rirdrnr:ar6sryra,rrru
lririroi.r ( p,h fu 1.) Gfi oirn:rviln.r:argrf, u:rrL)

(4) n:rvh.J:vlv6nrnoi.rnnrr ar (rfiairn:rvildxni:ai1{Ian.ra r,rri6nr:rfrrL rira,lnr:
(6nua"'xruhiflrlri'trirvirflurira'.rl.rinna'rlrub.hfiro6u) rJ:ytvrGnryrtorrnio.rritiob,,hfifi
nr:rJriourirrir.:1

3.9 nr:drurrurirdlnr:,inudr.ub,,rfl*fi,lutixfirirdlnr:ar6naaarrirn.irnrrodo
fi urunr:aryriiaIonralunr:nr6sua{{ru

lurirlo"lr.lrvfirl:vBvrBnrvrnr:r6orna-.:rru'trrflraoa.:ornrito6u Glrruurrfioglurir.rrear
ri':nrira irj3lrrufirfiu.:nasionr:afiorna-.rrruh{rlrrfir5nbi'yEolri ,.,nrnr,,*ri.,;oni.,,
aur:nUa'ouuirrfir,fiu 'lutrurfira,torfrurj:uJ6uulUnuanrnnr:rl.,.rrlrri; ,;rirfl;
Grrruna"':rrrlv'rflrrfilduoun:rvr'l6rrirrira',rnr:ru6crra6u Ioulrjr-qudl;r.,n4nr:aarlrlr{.,r.i
o{rdl ovriannd'.1.:rufiluir:ilrrrfu.ir na-,r,:rudrufiJrovkirfu16l larui6nr:riruuonr:ar6sr
na':,uh"hirvr'ldlrd orrf,unr:rfirLIonralunr:a6nna-rlrub{flr uo"r.rnuliiriajur,
rirulunr:16'6ovhirirlrirfinni:aryrf,uIanralunr:H6qra'rlrulilflrturierrrard,lnrir: 

rirrir
tJ:vfirBnrn:rluo.rI:.hiflrfirart6orna,nr:fi t lufi'rria r.z rr-orirrirfitd,trro;ro,irrnr..,*
nrr,alrYrti:vvirr :vf;nBarn uarnruarto*irluair.rriurl ruj,J:viyrinruur6uuur_Jar

l.I"rlrl,rroylueirrrfi rui inofi ri:yf, yBnrnaoar rdo.,r6,:r..rirl;;..,;;;;,
o.!uurflat!unlldnurirn:rs rira"lnr:arfioryra"llrult,hhrfil 6,rvri nr:nrurrur,trrira_lnr:ar6n
rdr':ruh4rlrlutirlfirira-.:nr:arannfrr,utr.hhaoa.:ntrnirro6u ru,.oiuon.,,trira.rrt
: rn;o.:lufl a.fr.2o, uayi n.a. 

,20t5 6.rrf,u:yuy,la.,Slr.ltrit.,uii;;;;;;;;;;;;i:;;
our.:rflurJn6 Isruli'ya-nnr:nr:yrdufi:vra.ir,rrduki.: Inunrurzuorn aunrfi 2.t2
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3. 10 [[u?yr1.:n1:rfi lrir#rnr:0.rf; snva-,:.lrulyhl.r

s. 1 0. t nr:rfi uirrJiurnnirluair.rrfi urh
, -iar:yor-udr urasrl:yf;u3nryi:ll atLr:nrirrl rld1u nr:6nuri un:r s rira-rnr:

t 'r. ; ntJaflyrai.r'ri.rI r4runr 1utr.:rira'.rnr:ru6nna'rrrub'h{raoarol'rn'irrirra6uld ornn:rv{
trjiuurfiuunrrrra-rniu5:vv'irl!:vf;rBnrfluav:crTrurrriruuuta.:eirrriurir ua c n: ryl

_ yv , a itu:uu lyru!n?1!alJfluD:yir.l t.lnla lzuanYra.: lru Lv,h4r uas:vor-uirrirulutro,:dr.:tiudr uanr
1-t!..4. -,. I a - iq , 1 (
11411411?11?.lvt:vnuLt1tua1.i!nuUlana.i !:eavtsn1v{ lravrira',.lnr:atdnna"wrulyh4rfiaaralnrl

hJdra ri'luanrtua'nuruvraxrynr:drlrurolrilri'u (Turbine Characteristics) uasrtl:oan![uu
! . s ,.- 3'- "rtorriuto.:I:,:1ilflliril zlunrud 2.11 uarr.,:.r.:fi z.l 6.ruaorhiuiu.irrj:vf,yrBnryr uav

riraln'r:ainndlrrub'hhl'nrrlurJ:rrJduunrrnrl!a.rro.!ri1 rfionrruartolrirrfiudu
rJ:yfiyinti uavrira-.:26flr,{a-r.rrlb,lfir6rfilt'uhjrirer o-,:riunr:rfir:vo'urirtuairlrfiuriro,
c, i . - - - c,q, , .i - i" , e ."r!!n1:lli ri']airrdolral.:rub'h{rIurixfr:voirrir'[ueir.: rfiudraoar ornla'uld{ Area capacity

cr-e'uoqdour]rirL 2 o-luao.:1un mfi 2.to aur:orirurldurGlrzufifioyrrrfirluair,rr6l
! d i.- -ilr rfr orfr I rira".lr.r 6fl ?r a-l.iru1ylfi rld

:. ro.z nr:rjiuri.rriurdoinurrafi u:nrnnr:arf, nudrmulv,hlr
nr:!iunr:rirrrurolri'rri'uoclirl#rfinnr:arXrf;a (ross) fr'olUiuuri Loss Io,

nr:airrn:rr',lnrrrLa-!r[uii:cuir.: Guide vane opening riurj:c8ilBnrfl nin Turbine
characteristics ttaynr:oonuuulriorri'u,tiarl:.rbiflrririr z o''ruanrlunrufi l uavnr:rrfi 1

rra ollrirriu'i r n r:rJd o ur]i rLrrurir rrirlun r:e.r 6srn:v ualyhir rflu6 nar rranr,rfirfirirl#
rJ:vf,vrBnrn uavrird.:nr:a6nvra'rlrulyhlrurj:uJdou o-.rfunr:rjiunr:rir,:rutovi'rr,r-u 6lriu
6ni6vu'':fiarlr:ndrt#rj:vivBnrn uavrira-lnr:rinna-rlrubirhrfirduki orn prototype
Turbine performance tu n?ir.ralrooti.rt.arfi 130 m ar!1rodr, rldudrtu nr:ri:-u nr:
rir.lruuorn-':fiulnunr:rilo Guide vane riryilrJriourirrrirlunr:l,r6ora-r.trr rfiornurira-lnr:
nfinnd'l.rrub',hhld n"luan.:a"nuzusnr:rJdouili!rrufrrdrlunr:ru6nn:vuatriflrto,:I:rb,lfrr
dr-r-rL 2 (Prototype Turbine performance) lu nmfi 2.t3

3.11 nr:ira:rvri uava:Unanrrfinryr
q -u !
luu*'lriofrov na'rr6luurur.:tunr:irn:rvf uaval aranr:finur l,urru:yr.:rlieiotild
r.tt.r rjirirrurirfifia.:iorarrfir1u,tir.:firirii'.:nr:ar6nna-.:.rrub{rfiaoalntrn.irrirra6u

rio.::vn-urfitudrrrFufraoao uavrirrir#rnr:a6srvra'rrrub,iflrfiar6nLi'rdl juiuujiaurfiuun-u

rira"l nr:afi nnallrulv,{rfi av alfi ar fi nkioir n a antir.r r:arfi iriara
3. 1 1 .2 n1:!a'ourirrirurnio.:rirrfrnlv,lflrrdu:ilulutir.:firirarnr:r.r6nyrd-rquly{rhaoar

,l

sl'rnirrirrofiu ria.::vd'urjrluajr.rr6urhaoa,: rarrirrJirr,r'rfiaryrf,uhJ uavrira,rnr:1in
m'r':rulvlfirfirdnldrfi,ornr:rkiou,r'',dr,,tu Iouuolhi:vn-urlaoa,:ultrn.ir:rryuJror,rau,

12

-
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uvrvl 4

,{an1:6nu'l

- 3n : d
n 1: n nul!:3 a yrnt'r1110.r Lt i 11411'{17ya lu'r [1.J1J 11ui 3 n a 1']n.:zu a ta.i n 1: a1!': tuu 1n 1n 1 I 'l

u - .jd
to.rfloo''ufifrc.ranorJ: vf,vSn rrta{: rlv'{firrirr-l z 6rU:ynoudru {olanr: ru6 mna ltru'[v,lfir

- s ,i,q 5- ,- 5 jov - '!
n5 iflo.r I:.rb,'JrI rdrIl 2 rlilrn: rirvr-(,{a f, nyra"l lrub'{rI ror'l nrrlalta.idl (HQ,.,.) do:rnr:
rja'ourjr:ruiu (Qr) rira'.:n r:afrnfla-{i'r!11',1fi'ryri.irqui (Pth) rira-r nr: zufimna'ltrulv,lrtrr li I
(P".,) nr:rirurru :vSyBnrr rra vliun:11r rta o.rflo d'ufifis.J a rio!: yf;yr6nrr 6.:i:ruavro'uo
-!o.iu

4. 1 {ola nr:sr6 nna.uruh,lfhoilto.rl:,rtdfl thil z
y - ie:11J:'rl{o!alyd'urjr6rulurorejr.:rfrrrjr (Hr) dorya:vri'lrjrfii'rurjrtorl:{vlfir (uz)
-,2:ruiu rlorao"er:rnr:rJeiourjr (er) ua: rjo!anr:ruiflfla"llrulvlflroi.: (E".,):ruiu uol

1:.:lrirlrririr z dludiufir rn:1nrl n.fi. zorq fiirnfi 14 fiuuluu a.q.2ot5 fi16'ornnr:al
a Y s h ,q 3- - i . - !tnutoIanlnau1l]1,0 t L:ltlly,/'tu't ilJ 2 f\,!ttaoifl10u1{ Lugt'D'1.ifr 4.1 lfrur:1u:yLo uod{
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n1n{o{a'tun1:'r.:fi q.t riiu6'rodrrnr::ru:rrriolan r:rufinna-lrrulvlrtrroir (r".J!!-"",-"".:ruiut a':I:rbfilrrjr-l'l 2 nr ur,tlruroirili'r "Fore bay" 6o:v6'urirdruuuro{orir6ud1
(Hr) "Tail.race" 6o :volvirurlrtoll:llv,lrir (Hr) "UNIT Turb. Ftow (Avg)" 6o tjilrrurjr
-e s ,' .i .i - ,- 3 - ,,

l0a uvluaau[t']n.:yuuna u tnt 0,: tvl0rJ a Byra n ilu Ly'/y,l't "Retease" n0 !ir.l,t o:11fruao utrl!
.i " -. . J ) -rn5o rrirriob^lfiry"l 3 ra:.a.: 'Unit Gen i-n6rgy 6o n r:r.rf,nna"l lrubirlr oi r (t"..) tolun5ol

;^
rir rinlyh{r usiac rn5o i "Gen. Energy" 6o nr:r.rfififl6'l lrulyir{roi lfr'lylo (E,o,",) ro.lunio.:
" - " .u 3 ;

rir rfio1vfi{rr.i'r 3 r,n5o.r "Dp. Energy" 6o nrufiolnr:yra'.wru1r,lfrr1u: ouiu "Rainfatt" 6o
,-g.i",cx

rJir rrurjrr.lufinna ilueirlrfiurjr "Spitlway" 6o rJ:'rLrmitlufi d o ue.jruyrr: vlrudrd'urio
:vo-urira.rnir:vd'udruilrina.:ao a'rulrnl{lrulutirl ruarn

w .; I, r .e ;N,Z "11 n10::ray[!ulj00 ualn a0rJlsAyrnnl nl:rJa nr,{a{{'tu t1,{141fr [ovt{14tJo ty]1n tt
c , , .id i oea d , .j.or - -n1u1tu141n1n1{.1 rrJtJ ao0!13 ay]nn'ty{ L aLLao{ L14r14ud.l a't[ur] ttaet't,lyllil Lruludytsn1yl

n1:aafl na"{i1ulyhhaoaltoI lniolrirr,fi olvlfi ruriavrnioI

+.2 Glr n:rirfrldarf, nua-.r.rruoir

:rr::l{oln nt:rJa'o uo-n: rn r: rl a'a ur.lr: raiu (Q, ) d'luriiufi i .lniln! n.n. 2014 fi{
iufi t+ 6'uuruu ?1A. 2015 rua v uunriala o o n rilu*ria vrnio.: 6.:irnio I rirri o1r,{r1r#lral o
^ <i ,- 3;. - -3 ro5or uavrirnr:riruruarrlilrm:rirvr-[iru6nna',:lrulylfl1nr-{ (V".,) :ruiu lou1d:yuvr.:ar
(T) ffi{lunr:H6nna-llrulylflrtil (E".,) rruiu rdrlunr:riru'lru lourirurruornal rn1fi 2.g
-io.:u

1t.", =QtxIx3600

unoTrotirlnr:ruannd.:trubiflrtaqnio.:fi t iufi 1 ruuluu a.A. 2ot5;-s'! Qt =121 m'/s

T =24 hr

uvrudrlda!nr:oclei
V*, = l2lx 24 x 3600

V",, =10.46MCM

" 4eJ .j " .- Z;"-il nar a n 1t n1u2tuyr[917].t14uoy $a o i [ur]111,iyl 4.6 LJ1n1u5X1n:ulyttorJla51iL Un:1y,{
"" io. -nrua-rfuo:vnirrr-lilrn: dr (V".,) fr16ri 6 slil a".i lr ulyh1r oi.l riu:vuvnar (T) ta.:nr:afrn

3 '- ; " ^na'rlruhlh4r dluorTuriro"rrfrunr:rud'nndrlrufi.:f,o1fu (6'ruriiufi1 rLn:rnl o.fi. 2014 fi.i

1"ufi 14 fiuuru! fl.A.2ot5 ) ri'.: r raio.r ufioirn: rvr,inr:uiur:dnnr: nr: a'aufirirlunr:
r ,r. i " c q ,q , a ) - !,Janllani1! t11y{',11,0 ttn: a,!n1tuo Ly,{t41tlna y!n5an oiuanilun']yrr 4.1 d,l
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G*:Jrrais$i r- - ir':Jraioo;z... rRr':r!.,iiod r *ae:nr (tdb

nfl d 4.1 Glrornr:rjdsurlrdruiunr:r6rndlnulr{f rrolnlalrirriirrh{fl r
..iuia!li:o{

alnnlnd 4.1 rnr x 6o:tovnar fn tuladltrt'rlunlraanna{i1u1rhhni.r (E*)

unu Y 6a GuTn:rir#rjeioueirraiunr:ednnao.rruh{fl'rrftrala (vo) dcuac{1irfiu'irnr:
rleiaurlrr{rlunr:srinndrlrutr{rlrto.:rniovirriqb{flrudacraio$iurrunr:rrBur:o'onr:Lii

ritiunr:eFnra-r.rrub{ftotirlryirl fiuntrnr:i'adrn'uarudrdq (Priority) no{r6Co{riltio

tr{rhuiac#a.rrCorirlfiJ:s?n6nrnnr:rir.rruroqaio.rritinbirfturiacrniorfinr:rirlru
, : , - Jr r

oulrarl1rfl !ouacr?11.1 nunrurtfrn"'lrfiunr:ahnrdsfl1Jlr{fl 1lf, u.r#o{nrnialradrwirfu o,
rf uld'jrrf,un:rr{nr:rJriourCoa6nnd-rlruh{ita+aierritialrhhuiavniomroqifi a l rYu

tnBUiStuutautnu?nun?1 tt

o.g rurtorir
:ru:2x{0{arrdurlrdruuutar dr.rrfi urir (H,) uavdoua:vn'urirdyirurirro.rl:.rt*fi r

(H2) :'roilr d1{rdrlunr:rinna'.rqrulrlihoir (ro) tail:ilrh1r #.rsriiud 1 xnira!
a.a. 2ot4 ft iud tq riruluu a.fl.2015 latrutrntaqaoanlfluuiavtaial iiqiraioqitia
tiflrrf.rnua 3 raior ua:rirnr:a'rurrumm'uunnirlaru6ltos:vanrir {no*J rioldrflu
iaualunr:drurruurdrdrnr:r6nnaw'ruh{rlrnr.rdrunqufr (PuJ lnudruruornaunr:fi
z.o'*d
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Hs.o,r= Hr-Hz

"';
u n 9r1 0 u 1.i n 1 t u a nll a i i l u [y{ y,{ 110 { La: 0.i yl 1 11.t11 1 t1.]u1 u1.J a.A. 201 5

6l I/r =367.64 m,msl

H: =208.17 m.mst

rrvrurirla'aunr:ov1d

Hs,""= 367.64 m.ms[ - 208.17 m.msl

Hg,o"= 159.47 m

4.4 dsr:rnr:ddoudr:ruiu

I

r1!lrrrtola o'slrlnrr !a'ouLaA u rQr):ruiuv-tdudrlunr:ar6nvrd:lrulylrtrroi.: (E..,) tol
. c,. i- " , ;o,,. ".;,'v" ^Ll.lLltvl'lu1.il.t 2 v1n1t H uut:u.110lJa Lyro tl,[1J I Lunl: n11-]2tu LouF]o1101laM1llt Loy]1nlt a'l
nd'1.:ru'[v'Ifir Qr=0 oon druriiufit !fl:1n11 n fl 201a filiufi 14 fruuruu F.fl 2015 Ltay

. J )- i !, ;
uunio!aoonrfluuoiavrn5ar i.:firnio.rrirrfiob'{r1ryr".:ralo 3 rnio.l uavrirnr:n'ru'lruo-or:rnr:

rjdoer:ruiu (Qz) Irrutd:velvnar (T) fil{tunr:r.rfiqrnai'rrrulr'{firo5.r (E".t) rruiurdllunlr
rirurru Iourirurruarnar n1:fi z.z rfiorfludo rafil{r{rlunr:riru?ru14'rrira'.i nrsrrAnra'llru

lvfihvrr ruqufl (p,n) o-rd

Iourirvunbieir | =z+ {rlu lurafiriu

und'roeirrnr:ainna'':rrulr,hhtounSo rfi t iufi 1 rlu1uu A.A. 2ol5

l4l+128+135+....121
Q'=

24

,, _ 2.885.;13.600 _,r, m,/s
24x3.600

rrlr urirla'arnr:o vld

O. _121x3.600 ,rO
24x3.600

Q: = l2l m3/s
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[ir5rvovu'uluiufi 1 rlruluu a.q.2o!5 n15NAay,{a-i.riu'[y,{firtorrnio rfi t tdrirnr:o.rfin

ra'r.rrutyh{rnaon 24 dll:ri Tt =24 hr

4.5 dra-.rnr:rua nra-.r.rruh4fl r oEl

:'rur?l.r?o1.ld n1:rua mlln rrru'[ r{roil:ruiu'luuriavil rirn r: uislri arr-nuor{or an'rruri

iufi1 rn:rnl A.rt. zotl firiufi tq fiuuruu o.o. 2015 uayrun{olaoon rtluudayrntor 61fi

rni o r rir riollh{ rri'rrar n I raior ua ydrnr: rirur ruur rira'r nr: zua-nua-llrul firoir ({.,)
.-. -i.,6:ruiu loul{:vavrrar (I) frLflunr:26nna"l.rrdvfitrroir ({., ) :ruiur{r1unr:rirurru los

. j^-; a, v .i.te e o - -jn'ru'l nlnd!n15yr 2.J [y,{0tl]ufl olJarLtrl1Lun,1:n1u?tu1J:uaynnlfl Fliu

E
o u ac,

T

un6'ro drlnr:zu6nnn-.xru'lr,lrtrrro.:rnio.:fi t iufi 1 rtululJ A.A. zo|5
t.r 4"., = 4.057.086 kWh

T =241,r

uvurirleiarnr:ovld

^ 4,057,086

24

1,,=t69,oas-2s kw

" .- x ) ",Brruanr:riru:rurirai'.:nr:na-nna-.llrub,,lflroirtorrn6olrirrfloh,iltrrfri 3 rriSolo'{uaqflL
; -:

a r:1.lyr 4.2 0.tu

er''rr'r.:fr 4.2 atUrianl:ri''lu?rurir#tnr:arisru#.:{1utyh{103,1

rn:0{nlruo
[v,11,'l "l

iJ a.a.zotq iJ n.n.zors

P,- (kW) P".t (kw) P".t (kw) P".t (kw)

a1d.r60 n1n1a9r a1a.1ao n1n1d9

In50,]vr 1

359,895.80

Q7/9/2014)

62,783.75

(30/4/2014)

218,298.7

(13/8/2015)

4,947.37

(1.1/8/2015)

Ln:0.tyr 2
214,747.60

Q6/9/2014)

20,331.04

o0/5/2014)

207.A10.8A

(14/9/2015)

1.,255.21.

(1.1/8/201.s)

[a50'ivr 3
212,545.20

(2s/1/2014)
58,112.54

G/4/2014)

206,351.80

@/9/201s)

2,879.71.
,11/8/2015)



olnrJanr:rirl.ti{uar!1:na!r.ki1A,:ao rircir4n rirrofiuto lrira lnr:r.rFnndl lrub'lfir o5.l
- Z- , c Z J

L,a s:3olJ ulo'rulro i o 1 r rnUu'r (H 
r ) to.il:.ill'lflldr.l'U 2 lou uun o o n rfluu,riac un:'0.:1,utLoayij

.i o v a - - na . .il 0 ttao{ 114 Ll4uuQQ Ul1LrtJAn0u:3aynt'rYln'r5 irafly{an i1! l,yil'{1 LouGlaytLu0 vuao{ LuF11:'1{yt

q.3 d'.:i

o'ri1{fi 4.3 a: xanr:r.r6on#r.rrulvhho3rfi#urt'uii:y6'urhtorl:.:lvtflrririrL z

ta:a{
nltun
l rlr

U

a.a.

n'latan fr1n1f,n n''ltoa!

rir{uin oir
P.d (kw)

r.l:;
6lli

nlYt

:iauu''l
6ruuu

H1

(m.msL)

'l1a{!lai0:{
P* (kw)

rl::
6115

n''ll'l

.iJAUUl

druuu
Hr

(m.msL)

n'la{rJanot,l 'rinuul
n''tuuu

HI

(m.msL)

tn:anvl

1

201.4 359,895 80 0 91 374 77 62.1a3 7 5 087 343 09 t67,289.94 362.7 6

2AL5 218,298 70 088 37 q.06 4,947.37 088 344 19 162,803.50 361 64

[f]:a.iu

2

20t4 2t4,747.6A 0.91 374 77 20,33t 04 084 343.A9 165,571.20 36t76

20t5 207,070.80 090 314 06 1.,255 2t 088 344 21 t64.952 40 362 28

Ln)01t4

3

2014 212,545 20 089 374.77 sa.tt2 54 0.85 343.09 ftq327.30 362 31

20r5 206,351.80 090 374 06 2,879 7r 088 344 27 r6t,22t 20 360.91

4. 6 rira-.: nr:r.ri nua'l.rrub'lfi r vrr.rvrqufr

orncior:alufi'rdo q 3 uavv':{o q.q l.fi,fio!afild!rri]um"rrur-l:fi;irdruar'rraflldrdrlunr:

rirureurirdrnr:adnr,ia'rlrulyhhmr,:rnqufl Iourirurtunlna!n15fi z.z ufiorfludo:rafrt{rdrlu

n1rfi'ru1tuU:!e 6nrno"rfi

P^ = 7Q 2H n^,

unn?ou1in1:flna d 1.11u L?'{i'{11oita:o{yl 1 llJyr I ttjuluu A.A.2015

ii.l Q: = t2t m3/s

H =159.47 m

ruvrurirldalnr:ovki
P, = 9'810, l2l x 159.47

Pn = 189,448.92 kW

i"-zi
ilara nr:rirururild'l nr: 4flfla"{,rlulvlflrvrr.rvrquitai[ni-oirilrfroh{firyr".:3 rnio':dl
. .i .,:

LLan': Lun151.:v 4.4 0iu
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j
9r151{fr 4.4 d! 

'la 
nllfilu? run'l4 {n159Ja nflA':':'lU [vlvl'1v11'tvl6lul

[n:o.in1tuo

lurtrr

tJ e.a.zorq tJ n.fl.2015

Ptn (kW) Ptn (kW) Pth (kw) P'n (kw)

61d.:ao n1n'160 nld.iao rirsirao

tn:0.tvl 1

395,401.50

(27/9/20t4)

58,186.25

G/4/2014)

245,802.20

(t3/8/20r5)

5.565.21.

(11/8/2015)

1n50.r11 z
238,933.80

Q/1/2014)

2,397.34

30/5/2014)

228,472.50

(14/9/20r5)

1 ,413.7 4

(11/8/2015)

1A50.:vt J
218,146.88

Q5/t/2014)

66,288.132

6/4/20t4)

227,993.28

(8/9/2015)

3,246.37

(11/8/2015)

c.z tJ:lauBnru:tunr:H6nrT a'l.rrub{fr r
orndo4aluri'tdo q.6 uavrirdo A.Z ld{oXarira"lnl:tr;nnd'{{rulv,lfiroiluaydorlariral

nr:zu6nua-llrutylfirvrrluqufrlruiJurioXalunr:n'rulruralJ:vf;ltBnrvr:':!lolnr:oifio a'{'lru

lv,hlr (4,,,,, ) lurrdasrju 6:arur:on"rurruldornaunr:fi 2 t o"lfi

,1,.,,,=+

a ; -.j
unnr o tir': nr: ru a nnd'llrulvh{rto I tn:-a.rfi t iufr i uul uLJ a.A. 20 1 5

qio 
1,,=169,0a5.25 kw

1t,--189,448.92 kW

rrvrurirla'aunr:oc1d
169.04s.25

189,448.92

4,",", =0'89

ornnr:rirurru :vf;y6nrn:rutrarr,aiorrirriolylfirri.r a raior u'rioXafrtdvi$alolr

airl riurdun: rr,lurji uuufi ul:yrai r lrJ:vimBnrn::l uavrJ:sf;vr6nrY{taf; Urto in:YU?un1:

a.r6srna',rlrulilrlrto.:I:.:1vh1rdrfu z rfiouaoflvirriufi.:drlfi!:vfiv6alvraoaieiln'i1fi1ta6ulu

ruriayflto lrnio trir rfio1y'{rtrrusiavrn:'ol utav'virnr: riru? ol14ra11t.ra1!1:ntunr:ol6nna-slru

tv,lflrrfil ludrlfirj:vivrBaryraorarsirn'irrirra6ufi O.AA d'lruaarllunrnfi 4.5 n1vifi 4 6 uav
; -!fl'1 yl 4.7 oi1.J

I



nl:rGtnrrfi suil:siu3n rr:u riurj:c trsrrilrafiuraia.rfi t

0.95

Gc 0.9

F
,E C.85
s

atE

B 0.8
2

0.75

0.7

'+il-r,i'",ior,i'r-r 
j;',ini:e\'.i:ti?,

'l- <O, <-O, <O' <O, <-O, <-O, <O, -/^ <-O, <'O,Y.0tgtet0tg..g.J{J
:ciflAn'r:al ----th;fu8n'rn,o6e s:ry.,ra.r,'{r:tcrrar iAd)

nrni c.z nr:rGuurfitrurj::SrBnrnfruthc8n3nrnrqduraiori r

nrrd c.a nr:rGuurfi uurj:v3nBnrrriuil::BnBnrnroduraiolfr z

nr:rGutrfi ourj:cBilBn'rn:z! frd:cfiuBnrfirodurnia# z

4'% 2\'""r'-\'-\'u
-.J:ririrrrnrru 

- - - - rhv?nGnrr*o6u :crcr:ar (iud)

50

1

I

t

0.95

8 o.c

=p.85

,E o.a

h.rs
0.7
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075

0.7
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thvim3nrn::r -- - - rj:tf,yarnrioa'u :vuvnar (ili)

nrnd q.q nr:rGourfi uurj::in6ntrdurj:ctnBnttradu#a.td :

ornnr# q.2 n'vri 4.3 uacnr# 4.e rfiun:rr{Eiuar ForJ:cfiilEnrrlrodtr uavdun:rr{
<X. s , .. d rer , - a
6U1ltu GAU:!a7r5n1Ut2! nJwUln?1u:uel?l5n'tr0cIfl'Ifl{A6[u!?{t60vt]uu1uu n{ [6au

r, iilqf,in'ruu rarurdaviJ rJ:celilBnrilociidrdrqnlurirl160xn:n0'lax toluoiavil uac

rJ:vinBnrnrodu#qramtolraiolrirrinh{rhuiac#or ryirrYu 0.88 d.:drrj:v?vr6nrnrodud

t6'ocfrtuf ilrlnr:uiiwrfiuutun:su?unr:Hiandl.rrlh{flrro.rI:rlr{flrrfi.l'l z #o
rirursuurnrrlaur:n1rlnrrniondl.rlrtrlflrrf,ulurirldd:cEflEnrraoalirn.ird.uodtr rirl
l, ,a. d ,, J 3 d-l?lu:var6r1Tra6a{nln21n1loaur{rualltirlu

tr a.fr.2014 ovoglurirdudzt ururuu 6r rhd s t.rr,rrnl

0 n.n.2015 ovogltldrtiudz nqun'larl 6,r iud zz nrn1'rar
dl:ruac16uonanr:riru2rurj:cfrrinrn:rltolrnCoorirrfiqlrlflr#l 3 #o.:qruan.rlu
) -_-lgr'ltllYr 4.5 olu

E1
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t

n1i1{fi 4.5 d! r.la n'trri'lu?rurJ::ayEnrn:trtarrnio.:rirrfioh,lf,rusia crnio.l

uavornnr:r.rfi 4.5 ru !:vivrinrnalao *ayoiraoluX a.a.2otq uasfl a.n.20t5 oyirir
rirai'lnr:namyra'.:,:rulv,hfioi.l ua vrira',:nr:arfinna"l,rrub.,hfivrrluqufr druaollumr:rlfi c.6

a{1-]

d- , ;q'r:1.iyr 4.6 R'l6nao[[aynlaor 0{U:!d?l6n1t{ flla {n1:H6nfla'{$uly,hhoi.luacrirainr:
r.r 6 on a"l.: r uly'hh y r.r y n r*fi

a'ruaanr:riru:runirrirr l vrtru:Lotorrnio':rirrfinb{flln:'arfi t ldriufina.rlunr:x6'r
odr':fi qz u,arrnio.:rirrfroroiorfi 2 uavrnio.:fi 3 6rirnr:rirureulua'nuruyrfiurfiu 1orufi
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druuurordr.rriurir rdun:rvr6ua.r 6o riurira-ur:n6nna'.r.,u1r{rl.rfi.rto.rl:.rlrf,rrfiiu zua*iun:rilelriurn'o riurira'.nr:adnvra]omuh{rr*aatu ua"1n agco 6o pr.iriorrra,
na"'r*uh{rhoimna.rirn'ird*odtr p Ra 6o pd,ird'.rnr:a6nnd,:.rruhrirroilaqa.rirn.r,r
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rirrafiuluii A.(t 2ot4 firocoulud:liufi zt/4/2014 fu iufi sfttzotq ray oo cD 60 ooyr-

rira".:nr:ru6nyrdllruh,lfiroilaoaroirnrrrirraf,u'tui) a.a. zots 6.rocodiufi n/5/2015 dl
iufi zttttzots a:ur.nio:fi 2 uacrniorfi a 1r.ina'ludnuruyu6orrir., rfioldrloraluarufi rdr

l q .i - qt; !Lunltnlu'l n1a inllr.Ja ny,{a t.i t1.J 11,{14 tra1r.l1:0 an LFtLfr!{u

5. t. z n r :ar F n rir a'.:b.,| fi r rfi l du o u6.: : ; d'u rL sr'r a o

aorunr:ni Az 6o rird-.rnr: ara nna": r rulv,{rtrrfi2fin ufirLfiu olfirrirroSu uayaorL1#
-z o -""; ;

:vtlUUlAOa.iO.:5yOlJU']fl taOy 343 m.msl

nr: n"rutru rira.rI r: zu fi nrt a-.1rrub^lfi rfia rl r: n zu6 nld'rfirLfiuoufi.rrir uafi u oy
r u i ; - -- '" - 3 r ! .i
Fl'r1.J1tu11n:uOU1.J',rtAA Uy 354 m.msI Lounl: Ua 0uu1tvlu0! ou ltarirdlnr:rufrmylal tru Lylflrfr

ra-m'Lo n-.:rira''lnr:nfinraf uuyirn'l 165,526.58 kw d'.ruaollunrlrfr 5.t 6.:ruafrldornnr:
{ ,e .; .} , .i, ; , qi .in1u1 n1a {n1:fl4 flfla { l'11.J Ly,{l'l1tyl! h.Jt't tytu: udy5fl1 noairrtnltFlltoa=u taitesoifilI o

r ,q 5 &'[v'h{rr,r'ryuo 
r.[r 2 rrl 6o tirrfi I oo AB 6o tr.:f ira"l nr:aFnlrdl lr ulylfiro:-.:aoa rsir ni r

rirr,oa'uiuil a.A. 2014 6,:ovod'[uri.:riu i' zttqtzotqfu iufi Sfttzotq uavtirlfi 2 no CD
- ; i o -. ) ,, ", )

Fro 1J?,lylfl'laint:r.Jafl1,!ai.:',)1.JL t4'tn5iaoa{0i1n.]lnrraa-u-[u[ AA.2015 6locod{rliuvt-
23/5/2015 fu iui' zttltzot5 ovqryrEurJir:rn:rjr uavldrir#lzufrnyra1lrub,,Jr{rrfil{uoifl

(1) Qo AB 6o tir.rfirira-lnr:r.r6srna-llrulylrtrroslaoaloirnirrirro6utuiJ n.n
20t4 ovaryra'urJir.,'',rrr-,t']l,rJrjr"r'', a) 285.28 uCM 6or{lu 5.83 on ro{n.t.utoyrt:uloroleir.l
rFrrir Lirir#rruenvra-rrrulvh{rrfirLdurJ:vlrru 4,556.46 Mw uac:von#oraeaoaloeifi
350.75 m.msl

(2) no CD 6o rir rfi rirdl n r:n 6nn a-l.rrub.,ir1 roi ra oa I sir n.ir rir ra f, ul,ufl n.n.
2015 0varuLa-uilirrr,:rjrhrj:vrrru 168.003 MCM 6nr{lu 3.qq 0..,0 toln.:uo#lrarLoto.:ajr,:
riurir ldrirailar6srna-llrulvlr{rufirLdurl:vrrru 2,728.43uw uav:yd'lr.lroraoaoalodfi
352.10 m.msI

loui:ruac rduorl.:uao rlunr:rrfi s.z urarnrrrrfi 5. 1 d,ld
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aTr'r{fi 5.2 n'rodr.uanr:rirutrurira-.lnr:t.r6ona-.r.rrullhl,rrfil1utirlfirJ:;ty8n.rna oa,r

sr'r n'ir rir ro6 ar o.r raia r rir rfi ob,,hh rnio.rfi r iJ n. n. zo r q

a1

OU
?uvt

Glrn:rirfirJrioa
#.:ulo v
(MCM)

o v a {6 ,
n'la{tJa nytol n?'t

Ft't[aau

^4. 
(kw)

t;ouu1
11, (m.mst)

1 2t/4/2014 3.31 54,454.59 354.00

2 22/4/2014 446 7,658.02 353 96

23/4/2c)14 068 11,331.49 353.96

4 24/4/201.4 442 6,860.1.2 353.95

5 25/4/2A14 0.33 5,422.34 353.94

6 26/4/2014 0.17 2,348.29 353.94

7 27/4/201.4 065 10,684.89 353.94

8 28/4/2014 0.98 16,086.42 353.93

9 29/4/201.4 8.94 147,068.51, 353.92

10 3A/4/201.4 16.06 263,962.05 353.82

11 1/5/2014 0.25 1,234.73 7> 7.6 5

t2 u5/201.4 3.04 49,941 50 353.63

13 3/5/20r4 0.76 12,502.1,9 353.60
14 4/5/201,4 1.33 21,797 68 353.59
15 5/5/2014 0.84 13,774 30 353.57
1.6 6/5/2014 0.60 9,903 44 353.56
1.7 7 /5/2014 130 21,280.r1 353.56
to to to to to
i05 5/8/2014 0.77 12,316.212 350 76

l1u 285 281
4,556,462.76

4,556.46 MW

I

I

I

l
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a1r1.ifi 5.3 eY':odrrHa nr:n'rurrudra-rnr:a.risrnrru61yifl1rfiil"ludarfirJ:;f,yBnryiaoa.r

sirn'irrirroa'u?orrnio.rrirrfi ntv{fl rrnio.:fi 1 fl n.fl . 2015

a'r

OU
? uvl

^ ? i..
u:u''l915u'r uaou

vl{14119t

V (MCM)

" - - J3 .n'la{fl49 91'1fl1'l

a1[aau

AP*, (kw)

:rouu'l
/1, (m.ms[)

1 21/5/2015 0.77 1.0,238.19 354 04

2 24/5/20t5 1.18 19,534.53 353.99

3 25/5/20r5 1.03 16,869 42 353.98

4 26/5/2015 0.59 9.454 88 353 91

21/5/2015 1.7 4 28,53209 353.96

6 28/5/201.5 1.09 17,956.79 353.94

7 29/5/2075 1.93 31.,696.4r 353.93

B 30/5/2015 2.58 42,390.58 353.91

9 31/5/2015 2.35 38,697.82 353 88

10 1/6/2015 1.23 20,27413 353.85

11 2/6/2015 1..27 20,912.38 353.84

12 3/6/2015 0.80 13,181.58 353.820

13 4/6/2015 1.38 22,758.59 353.81

t4 5/6/2015 0.53 8,686.73 353.79

15 6/6/20t5 1.1.1 18,219.88 353.79
16 7 /6/2015 1.71 28,148.38 353.78
17 8/6/2015 1.28 21,030.56 353.76
to to to to to

2t/7/2015 192 37,201 46 352 1.1,

t'ltl 168.003
2,728,432.66

2,728.43 MW

ornqrafl16'luor:rror:rrfi 5.2 uasnr:r,:fi s.: rirdolay-ld,rrairlrflurdun:ry,l
r fi o n Ji ul rfi u u riu n r : ru a n n a-r l r u o i.: o-r ua o,:lun r r fi 5. 2 o-l d
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IJn,ld.:nr:rdnoilrnialfr 1 il n.fi. 2014 6.: t n.n. zots
390000
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a(c

c
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rnoom f-
zsmm l-- _+_J___

nrnd s.z nr:rGaurfisu:a,rirqhftn,r:eiririldu ua=drftnr:niaoCu@{
nCaoC r
xrflsuil: (t) r'xqiou ri{rtui rf,ourpnrrfuri uduqa rf,ourqunrau

(z) rirqqlur ild.rui riouiquruu ouf,iEn rfioufiuarau

te) rirqqmln ril*lui r6ouqarm, ordrq" rf,aurn:rau

rT nnrnd 5.2 rdrn:rylnr:rGsurfi au:sr-irlrira.rnr:aioadlmulrtfrdrfi'ldu
uacrira"rnr:H6nra".:{rub{rhrodu!olrnCo.uirrfiatriri.r#o.rd t rfiun:rlri6uoq 6o rdurird.r
nr:nanra'rmuh{flrdrilClro.rl:.r1tr{rusrir 2 unsrfiun:rridrfiorf,o dudrdrnr:nra'n
m'.r*uh{f,toa'u ii.ruao{#rfiu'irrira-lnr:n6nvra'lo.uldfrfift"rdu:f,ulu6.rrira'lnr:ar6n
na"'r'rruh{ilrroa'urdowrnnr:rJaioori.r rCofl 6nrft {ruldf rrffu du

flneanr:a"rursdld#r z aorunr:oi A7 \ar Mrira'rrirdlnr:n6nna1.nubfih
#[i,rrirnr:rGuurfiuufiulunrnuuudra'lnr:n6nra-rrrubiihacar ,iunrrorfi,firor.',,
unnirwour:e6nnnl.rrubftirluuiac{rloinra

a-luaa.rlun r# s. E o-.rd



E
;.
E
lE

ts
.G3
)c

AAn1a{aanot{6!alJu{m!im:a{x I

nr:rGuurf,ouriralnr:e6nrdll'rulrtirStfluaorunr:ni A1 ual A2

srnnr# s.3 rdun:rrinr:rGuurfi uu:cil-irrrirf,.rnr:n6nna'r.rrublihrEqacan
(A1) ua;rira-lnr:a6nra-1.:ru1r{r{raraudrildu (M) toqnialrirrial*rhraiolyt 1 rf,un:rrl
....1ilrirrru frs riiudrd.rnr:ardnnd'l':rulv{rlroE{ac6x (A1) uacrd!n:rvliun.r 6o rdurirh-,rnr:
n6ena"srrulr{rharauirffi Gz) druan{rirfir'irrirf,inr:e6n,na-slruh{rhacau (,qz) dtd
rdorornnr:rJeiogirrCaffinnd.Nrulr{fruiufiiurir.rddra'.rnr:r6nyrdlquh{rhaaar l,fin'r
qrn'irrira'.rnr:ndnna"rnublrlroirasa! (A1 ) riarGuurfi urlnr:n6nna'.xrublihluuiav

a t '- I
qfln1a0J[?tumi!u

( r ) nr:rdnna'r.rnrlrrihluri'xqtriolwir riowrnrtud.rqquft :vf;uludr.rrfi u
ririrar uacnlufro{nr:1{b{rhfi urndu rtrhirna nr:6 grf, uurmil

(2) nr:erfr nra'.*rhfi{urhqgdurrriqlfir ru'alorn:cfru1udr.rrfi ufirytu
uacarrrrdolnr:l{ldfl rfhiun rirLirfi anr:qrgriuriooa.r

(3) nr:e6nrdrmulr{frlurirqqr,nnrorEsdl rdolmn:ca-uludrlrfiurlrgdu
uayn't lrio.rnr:l{lilihfhilrn rirlfirfi anr:6ry16uriaaas

'S$ '*T I

ffi
_dffi{:r!(^t) _,idr6riiGu (i\2) llust?a,t ( 

'1)-
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5.2 n1:iliurfln116rureun'rnnlirtjo Guide vane dr6io{ri1rfiotr.|flru,r:rcn"l:rflo/
J-r,tiurutar6.:riu Loss fi ruaoiorJtstvrBnru

nr:!il nr:rirrrltol rYlri'uo vrirlrirfi o nr:a q ra'o (ross) dolrl:"1ruri Loss lounr:airl
n:rllnru#rrlu6:vuirr Guide vane Opening nllrl:va'vr6nrn orn Turbine Characteristics

: . " ,.- :- - . .i
rua s n r:o a nut,luiord'uto rI: lb,irlrririrl 2 d'luao,:lunrnfi 2 t t uarnr:r.rfr z.l uaol'l#ufr,
irnr:r.lriourJilrruu3rrrirhnr:zufisryra-.:.:rulvlfir 6riludnarrynyfirfilirl#!:vavrBnl^r
url:rrlSuu drriunr:r.l:nnr:lirlrulnunrrri.ln Guide vane to Iniriu ilrilua'ni6rau'1fi
aur:nrir'lvft]: viuEnrnnr:r.rasrudl.:rull{rlrrfildutri o'luaolfrnurucnr:!a'o ur.]Slrrurirr{r

lunr:arfisrna'rmulv{firto.rI:.:b'irlrriril 2ludrrfiroororutroirqo rvirriu t30 m oiruaorlu
;^-^ w 4e" e ,. z . - c., - jnl vr 2.1J 01nfl0 ua yrLFl1.,/'rutal l.lt!uni1y,{ n 1:!a 0 tj!'t t1J1Lun1rriafl a.i.t1u Lylt41n5 i L a

rirhjtdr{rl,un r: riln cuide vane t o.: n",: ri'u a'ry:-lnr:arfinna-r.rrub'{flr ufi o rilun r: rfir
uSvavrnflly{ Ll.Jt't.iynla {n 1: rJaF an i11-l Ly{l,'l'la oa {01fl?1n1taa u 0uto iu1n1n: yr]lu,t L!ot i
tn!u1aoa,t

orn ru a nr:rirurru!:vf,yBn rr,i a la nrvir ril vo o. aeifi:vdurlr 373 m.mst !:yiyr3nrn
ntrao rvirnn aa ".ro o{fi:voilrir 344 m.ms[ uavl:vf,mfinrnradu uyili! aa ozo odfi:yd'lrir
354 m.msl fitdarlr:ndrlrldllnr:rJiunr:rir.rrurolriui'urfiarfilrJ:zfiyrBn.no.,n
r.l: v frrsntrairao tri'6qj: vf,vrsnrn rafi u n-lua o rru a n r:rirurruhqr: rifi 5.q tiavnryrfi 5.q
-io.:u

nrufi s'q u:vf,u.nrwnr:arfisrua-r'rrurr,rflrryunr:rilo Guide vane sa{ry{u-ur.h
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Fr''ri'r.ifi 5.4 nlirtlo Guide vane uo.:ri.:riurh

rJrvBvrBnru

(Vo)
\17

(Vo)

-iSvfruul

(m.mst)

(m)

Guide Vane

Opening

up to 88olo

(mm)

Guide Vane

Opening

up to 88olo

(o/o)

88 0 354 00 10 131.10 38.q7

87 1 351.50 7.5 t3 t.65 44 39

86 2 349.00 144.20 42.31.

85 1 346.55 2.5 1.50.75 44.23

84 4 344.00 0 157.30 46.1.6

.;"
ornmr:rrvr- 5.4 drlrairlri]un:ry,loruailyriud:vuir.: nr: uilo Guide Vane to.i n-.rfiudl

n!!t 3a ylinlyr n1:fi a n a{,:1ut y{l ttac nt1y{n?'')!a ui: uy't''l i: y ou1.r1 n1l!rufiyir.lr
.'i.B

nr: Hfr nua-rr ruh',|fl'r rfiolt'Lunr: rfil!:vlyrBnryr ttac rira".i nr:r.lfinna"llrub,,lrtrr olnr.Janli
. .ir, , ,l j ; ^.riMruyrto rarnoolnr:lf r.J:cfryt6nr eiraofr 84 % fr{rtjo Guide Vane tolrYlr.i'urirodfr
38.47 %lri'n-uhlfirJ:rayBnrnro6ufi aa s6 eiolrijo Guide Vane rolniri'urirrfil6ufi
46.16 % o".ruao{! rrrrfi 5.5 n-.id

90

G89

87

86

85

84

83

Guide Vane Opening up to
88

aa

35.00 37.00 39.00 41.00 43.00 45.00 47.00 49.00

Guide vane Op€ning (06)

nlvifi 5.5 n1rlilo Guide vane,0,:n-.:uurir ri,urj:yiiysnrr^rn.trriaafla-,:,:1ulilfi1

I



a

Jrrirradufr !:vBvr6nryr 88 ".
lutl nr.a. 2ors n'dolnr:rlirrrudr!:vlrru 72422MCM rvirryutl n.a 2014 rfiolorn

d:vf;vrBnrrsiraorvirfi'! ec ". o{fi:vd'lrir 344 m.ms[ firvirfi'u d'luaotlu nrnfi s.o d'.:fi

3
q
S

!(G

a

-- J::tvrEnrn 
. .,

-u^ -ornn'.1fi 
5J uavn.rvrfi s o uao.:l#uiu'jrriril:va'vr6nrvrl'nrrrLur,:r 6uunr,eir:vriu

uruasnr:tia'oudrrfionr:arf,nna'1.:rulr,rhh rfiarir:vd'urirrfiliuova,rr.ratrir]:yf,vr6aryrrfiriu
*avdnar*.rqufilrl:yfiy6nr,r6l-nrrluU:r 6uun.,rn.rr,t,, Guide vane ro.:ryrfiu urnoio.:nr:lri'rj:yf, vrSnrurfildu fiolriln Guide vunu roonir-u,firf,u

70

.i - r. , c z -nr:rfrrrv6'udrlueirrrfiurir lounr:rirurruyrrlirrrurirfiorlrrFlluoirrrfilrhrfiorfir
U:vf,rninrn 6,:r.J:yf,yBnryiraa-u#l z il firirrvrriu 8a .. oufi:ro-urlr 354 m.msI uay
l:vdn6n rnor'r4 oluil a.n. zotq rvirfir 83,.0eifr:vd'lrir 344 m.msl 6'lriurarn6'ornr:'[rin -- -
tJ:vf,vrsnrnn#lrrfiri,il:vf;vrinrvrradu fr0.:rfirLrlornfi:vriu 344 m.mst hltil:yriurir
354 m.msr ifio't{n: nrr#u1,6lnr.lo a'rl,filri.to I rf,ourriil: 2 (nrrfi 2.16) ll:r

fi :vdrrir 354 m.mst fi rj:-lrrurirlua'r.:rilrirrj:srLrru 2.926.7 1 MCM

fi : v fiurir 344 m. ms t ir.Jilr uirlud r.: rfiurir rl:rlr ru 2,202. 49 MCM

d.: riu fi o r n r : rJil', *rirrlr ru', r, 7 24.22 McM rfi ohirJ: v fi uBnrnfi 83 - . n all l r

90

89

88

87

86

85

84

342 350 352 354 356

:;durir (m.mst)

nrxfi 5.6 :roiurldruuu,o.:eir,rrfi urh ri,ur,:vavr'nrnnr:Hao,ra-rrruh,lfl r
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5.3 n15i[nilclirj:cf, flEntrnr:fl6nnd.r.rrub,hh
5.3.1 ur.:drunr:rJriourh

4 &e q.z
nr:frnurfrloirirr,ruod'rfrnr:1.8rjrnonr:zufrnlrd'rrru1vrrtr1 u;o WPr (Water Power

tndex) rfiofinurrlilrujrfil{rirrriunr:nisryr#rlrulmfirufilyrjra ;irraiul,fflunr:6nur
,- 3 .i, e., a .i

tll: ulj tvruljutlr'rfuu'tvrFr0 { Lt[uan1!n r:tur]1.r.,] L[aoiLLJd n1:y] 5.1

ufia wH 6o o'tfinr:tdrirrionr:rufrnyrdrrrubifir,antnfirirrn:siofiIaiflgi
(m3lkw)

W 6o rjirrnrrirfrtdlunr:r6nn#rlrutr.iflr,anurorirln:(m3)
P 6a rird.:nr:rfimyra'rlru1v,h1r,fiIaiorsi(Lw)

nr:irn: ryrinr:nfr nrd'llrulrlfirluuriavrirrqnnra o-.:uaqr1unrflfi 5.3 rarnrir
"" !-

wPl firirlrn rarr u6.rdo.:'tdriurnfiuo ro vrir'lil'kiyra"':rru"lrif,r ryir rYu usrriryrnrir wpt irir
. -q.i. - J;
uou ulrud {tririourio n r: e.rfififlei'llrub,{r4r t rauru o'lriufrnr:arfinr,ra.:.:rulvlfirrvirn,u rir
wpt fiirirrioun'irovfitJ:yfiyr6nrnnr:r.rinyra-.:lruly,Jr{ralao 6.lnr:irn:rvr{niilffL{{olauo.:

4 . arr,q ) a u ., !----y "
tn:0.:ntluo Ly{yi']tn:0{yt l niuaoi Lunl:1,tyt 55ri,:t

ornorr:rrfi s.s uao.birfiuirtir,: qor,,rrrriudr rfirJ:yfrvrSa rnn r: irfrq fla,.i lru
b4rha.:nirrirrqoiou uar qgduoi'ruaornr:irn:rcilrj',:d

( 1 ) ril wpr dl r q oraurr o ciri rio u?irhiu;ur rurirfi i{lur, ldrio u uio.: o r n ri r
:srYurirhair.rriuurar ua v nr rr rio.:ldvr a".:.: ruihio u rir wpt lutir.rqorarrril a.(t.201,4
rvirn"u 918.48 m.lkw arl:or.rannii'lrruld 8,q77.54 rrlw rJ:-rrn:rlrfi1{'#lr,rlo
161.79 MCM

ltllPl -
P

orr:rrfi 5.5 nT :rGuurfisudr wpt luusia;tir.rQgnra torraiorrirrfiolv,lflrrniorfi r

qg

I a.a. zol,q t a.a. zors
Grrn:

u1

?1.tfi!a

(MCM)

::aiu
lJ1toau

(m.mst

)

wPr

(m1lkw)

rira'rar 6n

oi{ (MW)

-xUr!lnru '')

!
Yt.tfiu9t

(MCM)

tJol.ilJ 1

(m.msL)

[oa u WPI

(mrlkw)
rird.ra f,n

oi{ (MW)

14U-rl 16t.79 371.30 918.48 8.477 54 64 91 37 3.84 379 94 q,r04.28

) 01.J 902.7 3 358 71 5,436.7 7 19,464.94 904.12 365.14 5,1,57.84 19,890.08

rJu 635 65 357.14 3.923.02 16,592.35 652.16 354 34 4,350.79 14,204.01



72

(2) ril wPr rirlqoiau ocfirirarnirFi.r wpt qonla 6u1 lirtrirJilrruti.,ffl{turir.l
i , - !" e z - ;l.JrJlnt! U:yn0unun11!fl0!fl't:LtLylfltRr!tntu rtavar: rdurir-Luor.: t lriro-.:siralryl:rv

;ouZrtlut':rfr1trir uarbiflrlrnnirqo6ul rir wet luti.llqoiou iJ n.n.2014 rviin-!
5,436.77 mrlkw au:a2fin11a-,i,:1u1d 19,464.gq vw rjiurn:rirflt.ilfi'.iylo 902 73 MCM

, (3) rir wpr trrqo unr oyiririaunrr{rrqoiou virlrirlirrrurl.ffLflurir.:drjou
c .q s, - !o " i 1_

tl.J0 i Q ln n'l'lUFl0.: ttllA {.:1! 11,{y,l'11.11.t 0U rLa s nt tyAUU I LUO t.iLnUUlfr d.:A.l Uodr ttjiUtrfr Ul"La

fi'l:sd'uuihtxqeuur? Lray11.rqqiou ou rfiuldir::durirovsirnrr rvr:r;rfludxqoo.Ju
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n'n'r.tfi r.,r.1 ,.la n1:ri1u?[uri,]a'{n.liHanl,td'{{1ub{f,r uiu'tutir.:firJ:;f,yrEnruaoa.:sirn.ir

dr roatErl,o{rniolrir rfi obifl r iJ n.a. zot q

a

a't

OU
?u11

Glrn:rlrfirkiou
yl.! 14:JO

V (MCM)

. w - dd ,
n1a.i9ra Flfln'tn?1

R1[AaU

AP"., (kw)

ttfruul
H, (m.ms()

1 2r/4/2014 3.31 54,454.59 354.00

2 22/4/201.4 0.47 I,658.02 353.96

3 23/4/2014 0.69 i 1,331 50 353.96

4 24/4/2014 0.42 6,860 12 353.95

5 25/4/2014 0.33 5,422.34 353.94

6 26/4/2014 0.1,7 2,348 30 353.94

7 27/4/2014 0.65 10,684.90 353.94

8 28/4/2074 0.98 16,086.42 353.93

9 29/4/2014 894 147,068 51 353.92

10 30/4/201.4 r6.06 263,962.05 353.82

11 7/5/20r4 0.25 1,234.73 353.63

t2 u5/2014 3.04 49,941.50 353.63

l3 3/5/201.4 0.76 12,502.t9 353.60

14 4/5/2014 133 21,797.68 353.59

15 5/5/201.4 0.84 1.3,114.30 353.57

16 6/5/2014 0.60 9,903.44 353.56

17 7/5/201.4 1.30 2t,280.1.1 353.56

18 8/5/2014 0.32 5,184 90 353.54

9/5/20r4 1.34 22,045.55 353.54

20 10/5/2074 0.44 40.66 353.52

21 11/5/2074 3.69 60,427.42 353.52

22 lU5/2014 1.50 24,591..77 353.48

23 13/5/20L4 0.33 5,455.42 351.46

24 1.4/5/201,4 1 ?2 21,798.98 353.46

25 15/5/2014 1.52 24,842.87 353.44

26 16/5/2014 1..45 23,733.42 353.42

2t 17 /5/2014 1.32 21,655.46 353.41



84
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drra6uto.:raio.:rirrinb4rh fl a.n. zotq (rio)

a')

ol.J
?uvl

Glrsr:rirfirJ;iorJ
yt.i141l o

V (MCM)

n1a { aflflo'tn't'r

a1laau

AP"., (kW)

tJouu'l

H, (m.mst)

28 18/5/2014 318 52,1.28.34 353.39

29 1.9/5/2014 4.89 80,035.98 353.36

30 20/5/2014 I t5 28,396.40 353.30

7t 27/5/2014 146 23,920.50 353.28

32 22/5/2014 1.99 32,549.09 353.26

33 23/5/2014 3.17 51,827 .05 353.24

34 24/5/2014 3.00 49.141.09 353.20

35 25/5/2014 3.19 52,188.05 353.17

36 26/5/2014 3.1.9 52,t51.25 353.13

31 27/5/2014 284 46,452.7 5 353.10

38 28/5/2014 3.24 52,966.02 353 41

39 29/5/201.4 3.22 52,644.82 353.03

40 30/5/201.4 10.74 775,440.10 352.99

4t 37/5/2014 2.52 41,198.52 352.87

42 1/6/2014 2.97 48,431.12 352.84

43 2/6/2014 313 51,141.26 352.81.

44 3/6/201.4 3.22 52,451.90 352.77

45 4/6/2014 301 49,095.03 352.73

46 5/6/2014 3.30 53,76t.70 352.70

47 6/6/2014 2.36 38,542.57 352.66

q8 7/6/2014 i.05 t7,1.83.93 352.64

49 8/6/2074 1.7 | 27,936.73 352.62

50 9/6/2014 143 21,328.59 352.60

51 t0/6/2014 I l) 20,179.15 352.59

52 11/6/2014 2.25 36,591.1.6 352 57

53 1.4/6/201.4 1.02 16,638.59 352 55

54 15/6/2014 1..92 31,342.59 352.54
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n'l:1.:fi R.1 Han116'1u?6uri'r#.rnTrareafl#.!.:1ulv{f,rrfiuludr.:fiil:sa'usnrnaoarsirn'ir

riloduuorraio.rrirrfi sl?{fl r fl a.6. 201 4 (eio)

a1

OU
?uvl

Gursr:rirfirJdou
yl.il4tJ o

V (MCM)

. - - t; ,
n1a.i aflvlfl1n1'l

0't[aau

AP.,, (kW)

tYouul

H, (m.mst)

55 16/6/2014 3.31 53,894 21 352.51

56 11/6/2014 3.72 60.491..07 352.48

57 18/6/2014 4.22 68,635.70 352.43

1.9/6/2014 55,605.93 352.39

59 20/6/2014 380 6r,736.63 352.15

60 2L/6/2014 3.48 56,607.78 352.30

61 2U6/2014 1.39 22,540.20 352.26

62 23/6/2014 3.38 54,936 72 352 25

63 24/6/2014 2.91 47,356.65 352.21

64 25/6/2014 3.01 48,843.05 352.1.8

65 26/6/2014 2.41 39,145.71 352.1.4

66 27 /6/2014 2.64 42,860.09 352.1.r

67 28/6/2074 l16 37,025.57 352.08

68 29/6/2014 3.46 56,717.21 352.06

69 30/6/2014 3.18 51.,526.27 352 42

70 1./7/201.4 3.04 49,258.39 357.98

71 2/1/2014 3.26 52,81.7.19 351.95

72 3/7 /2074 5.12 82,991.82 351.91

73 4/7/2074 3.35 54,321.33 351.85

74 5/7 /2014 3.73 50.684.92 351.81

75 6/7 /2074 4.61 74,743.74 351.78

76 7 /7 /20t4 3.81 67,727.35 351.73

77 8/7 /2014 3.76 60,945.84 351.68

78 9/7 /2074 343 55,484.58 351.64

79 10/7 /2014 334 51,426 53 351.60

80 11/7/2014 3.26 52,734.74 351.56

81 12/7 /2014 148 23,956.12 351.53
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,-:Jo

dr raa= ut o s rn5o.: rir riolr,hh tl n. 6. 20 1 4 (ri o )

a')

9rlJ
? uYl

Gurn:rirfir.J;iou

Yt.1fi O

V (MCM)

. - - tr3 ,nla{ agtvlflln?1

altaau

^4,., 
(kw)

:ifiuu'l
H, (m.mst)

82 1.3/7/201.4 180 29,048.37 351..51

83 14/7/2014 0.97 15,608.27 351..49

84 r5/7 /2014 3.16 51.,1.49.30 351.48

85 16/7 /2014 3.32 53,735.54 351.44

86 t7 /7 /2014 366 59,074.81 351.40

87 18/7/2014 4.46 72,067.55 351.36

88 19/7 /2074 130 20,961.42 351.31

89 20/7/2014 1.01 16,260.84 3513A

90 21./7/2074 3.53 56.938.72 351.28

91 2U7/2014 3.77 51,721.65 351.24

92 23/7/2014 2.93 34,657.63 351.21.

93 24/7/2014 3.84 67,993.94 351 18

94 25/7 /2014 JJ6 54,490.67 35r.13

95 26/7/2014 3.44 55,469.1.8 351.09

96 27 /7 /2014 5.66 91,248.78 351.05

97 28/7 /2014 3.27 52,721.46 350.99

98 29/7/2014 3.10 49,933.t4 350.95

99 30/7/2014 2.95 47,550.58 350.92

100 5 I/ I /.tU t4 3.36 54,t17.79 350 88

i01 1/8/2074 2.27 36,550.02 350 84

102 2/8/2014 3.60 58,001.95 350.82

103 3/8/201.q 106 17,015.99 354.78

104 4/8/2014 0.77 72,436.06 350.77

105 5/8/2014 0.77 12,376.21 350.76

:') u 285 28 4,556,462.76
ttt

I

I

I
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rirrafiurorraso{rirrfi ntylrtrr i) a.a. zot s

i

51l

OU
?u11

Gursr:rirfirJriou

vt.n4tlo

V (MCM)

. - - J; ,

n1a{aanunln?'t

allaa u

AP"., (kW)

5Y Ol.JU'l

H, (m.msl)

1 23/5/2015 0.78 10,278.19 354 00

2 24/5/201.5 119 19,534.53 353 99

3 25/5/2015 1.03 1.6,869.42 353.98

q 26/5/2015 0.60 9,454.88 353.97

5 27 /5/2015 1.73 28,532.09 353.96

6 28/5/201.5 109 1.7,956.79 153.94

7 29/5/2015 1.93 31,696.41 353.93

8 30/5/2015 2.58 42,390.58 353.90

9 31./5/201.5 l. )J 38,691.82 353.88

i0 1./6/2015 123 20,274.33 353.85

1t 2/6/201.5 20,912.38 353.83

T2 3/6/20r5 0.80 13,181.58 353.82

1.3 4/6/2015 1.39 22,758.60 353.81

14 5/6/2015 0.53 8,686.73 353 80

15 6/6/201,5 i.1 1 18,219.88 353 79

16 7/6/2015 1.71 28,148.38 353.78

11 8/6/2015 1.28 21,030.56 353.76

18 9/6/201.5 0.97 15,908.82 353.7 4

1.9 10/6/2015 0.87 14,228.13 355. t 5

20 11/6/201.5 0.95 15,587.42 353.72

21 12/6/2015 1.49 24,518.55 353.71

22 13/6/20r5 1.5.72 258,117.22 353.69

23 14/6/2015 070 11,523.67 353.51.

24 15/6/2015 1.69 27.682.14 353.51

25 16/6/2015 2.67 43,785.87 353 49

26 17 /6/2075 1..93 31.,696.62 353.46

21 t8/6/201.5 1..41. 23,147.06 353 43

Z6 19/6/2015 2.88 47,266.36 353 42

29 20/6/201.5 2.80 q5,952.44 353.39
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fl1:1{fi r.r.2 ,{anlirilu2rurira'.lnr:rinud.:.rrulv'lflr rfiu'turir.:firJ:vf,uBntraoaroirn'ir
,!;

alraa uro{rn:onrirrfiob,lfir iJ n.f,. 2015 (da)

6lt

FIU
?uvr

Glrsr:rhdtJeiou

1l{14U O

V (MCM)

. v a ia ,

n'ta{r{an n1n?1

n1loau

^4,., 
(kw)

5YOlJU1

H, (m.ms()

30 21/6/2015 2.31 37,842.44 353.35

31- 22/6/2015 4.42 72,41.1.20 353.33

32 23/6/2015 3.17 51,900.65 353.28

33 24/6/2015 301 49,283.15 353.24

34 25/6/2015 1.62 59,269.66 353.21

35 26/6/2015 2.70 44,t77.16 353.1.1

36 27 /6/2015 1.00 t6,332.06 353.1.3

31 29/6/2015 1.84 30,161.50 353.12

38 30/6/201.5 2.44 39,898.95 353.10

39 t/7/201.5 1.25 5,386.40 353.07

40 2/7/2015 t4.02 229,192.92 353.06

41 3/7/2075 6.52 106,5t9.94 352.90

42 4/7/2015 13.03 212,688.75 352.83

43 5/7/2015 808 13r,645.49 352.68

44 6/7 /2015 3.96 64,547.97 352.58

45 7 /7 /2015 I.73 28,153.16 352.54

46 8/7/201.5 7.91 128,809.65 152.52

41 9/7 /2015 140 22,783.89 352 43

48 10/7 /2015 0.47 7,638.07 352.41

49 11/7 /2015 1.55 25,213.83 352.4t

50 12/7 /2015 3.95 64,262.1q 352.39

51 13/7 /2015 2.67 43,410 18

r4/7 /2015 1.16 51,304.23 352.32

53 20/7/2015 845 117,368.48 352.28

54 21/7 /2015 3.71 60.274.61 352.18

55 22/7/2015 0.83 13.470 58 352.74

56 23/7 /2015 2.18 35,333.32

57 27 /7 /2015 1.92 31,201.46 352.11

:lll 168 003 2.728,432.66

I
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