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<01 QJ 

11~~~bB~~fllru~n~ru~bQ'W1~"l..B.:i.:I1'LI • 
11~1-!itl~uth.:~bfli~B.:~n.:~~uJ1bb~~bfli~B.:~ihbil~1f'lvhw~m.mtlmruth~ne~u • • 

bfll1.:in111f'lvhw~.:~J11~~uVi:l.iU1'LI bfll1.:in11bba.ia.JB'LI 1 bb~~ 2 
'II 

~1u~bb:ij~B'LI ehbflmi'le~.:~ti1'LI ~.:~Vl1~~Tt.h.:~ 1 bfll1.:1n11 

t. fli'J1a.~buua.~1 

m:w~ \9lJ'LI1'V'J~'l'l1'L!VlV1bb Vl'Libb~~e:J'LI1' n~'V'J~ 'l'l1'LI ('V'J'V'J.)1~ ri e:J?l~1'l bA'a'lm'a 1 vJYl1'V'J~'lJ 1'a~l'l uVldJu 1u 
' 'U 

tm'lm'abbJJ:we:Ju 1 bb~~ 2 t?l1umb-.ilsVmJ eJ1b.nmi'le:J'lU1'LI ~'lVllV1~1U1'l bVJEJ&lVJ~'lbA~e:J'lfl1biJV11l'JYl1'V'J~'lJ1"l..'LI1V1 
fll~'lt:Ji'i\91 60 nt~1\9ll?i' '<il'1'LI1'U 1 bA~e:J'l bb~~ 80 nt~1\9ll?i' '<il'1'LI1'U 1 bA~e:J'l 'a1:W'<il'1'U1'U 2 bA~e:J'l fl1~'lt:Ji'i\9l'a1:W 
140 nb~l\9ll?i' bb~1b?J1~Vbb~~b~:W~1blJ'Ufl1'at:Ji'i\9lbb~~~1EJ1l'JYJ11'JXnue:JVli:Jl'Wbbl-1'l'll1~bb-.if<ffe:J'W ~'lbb~l'U~ 4 :Wm1A:W 

' 
2535 b uul'l'U:W1 Ulilli!U'U 'V'J'V'J 0 1~ \9l'a11i!?le:JU'V'J'Ul1bA~e:J'ltl'lVl'U1J1 bb~~bA~e:J'lfl1 b lJV11 l'JYl1'V'J~e:J:We:JUmru'\J'a~ne:Ju 

' ' 
'111 'a"Vl \911:We:J1 EJ m 'a 1 i'l1'LI l'i''lJu 'V'J'V'J 0 ~'lii A11:WU'a~?l'lrl~Vd1-.ii'1'lU 1'u'\J~'l b ~ e:J 1 '!X?J1:w1 ~11 t:Ji'i\9l'V'J~'l'l1'L! 1 vJYl1 

' ' ' 
1~e:1 ~1'l~ bb~~iiu~~~Vl5m'V'J 

'V'J'V'J 0 iiA11:WU~~?l'lrl~Ud1-.if1'lU1'u'\J~ 'l bA~e:J'l n'lVi'utl1 bb~~ bA~e:J'l r\'1 b 'WV11 vJYl1'V'J~e:J:w e:JU mru 
' ' 

'\J~~ne:Ju 1m'lm~1vJYl1'V'J~'lJ1~~1'i'uVlJJu1'L! 1m'lm~bbJJ:We:J'LI 1 bb~~ 2 t?l1umb-.iloffe:Ju eJ1b.nmi'le:J'lUTW ~'lVllVJ 
'U 

~1u1'J "l..'U1Vlfl1~'lt:Ji'i\91 6o m~-r\9ll?i' '<il'1'LI1'U 1 bA~e:J'l bb~~ 8o m~-r\9ll?i' '<il'1'LI1'U 1 bA~e:J'l ~1:w'<il'1'U1'U 2 bA~m 
fl1~'lt:Ji'i\91~1:W 140 rn~1\9ll?i'b~e:J 1 '!Xm:w1~111 off'l1'U 1~~iiu~~~Vl5.fl1'V'J bb~~ 1mm'lfl1~i ?l1:W1~flt:Ji'i\91-'<il'1VlthEJ 
'V'J~'l'l1'LI 1 l'JYl11~m:wbbt:J'Lit:Ji'i\9l'V'J~'l'l1'W ~'lbU'Lifl1~b~:w-xV1?hum~ 1 off'V'J~'l'l1'L!VlV1bbVl'L!~e:JEJ~~ 30 "l..e:J'l'V'J~'l'l1'U.ffu 
?1V1Vl1 EJ \911:l.Jbbt:J'Lifl1~~\9lJ'LI1'V'J~'l'l1'L!VlV1 bb Vl'L!bb~~'V'J~'l'l1'L!Vl1'l b~e:J fl"l..e:J'lU~~ b Vll"l 'V'J 01"10 2561-2580 (AEDP 
' 

20 18) ~'lb uum~~Vlm~u~e:Jwi1'1l co2 ~rie:1 1 '!XbnVJ?Jm'd~ 1~n~e:Ju1 uu~V~Vuu Bn~'l8''lbtl'Wm~b~:wm~ 
' 

t:Ji'i\91 bb~~ fl1~ 1 off'V'J~'l'l1'UV1Vl bb Vl'U ~'l b U'Ufl1~~\9lJ'U1'V'J~'l'l1'U~~'l~'Ubb~~ b uuiJm~e:J~'l bb 1Vlii'e:J:W\911:W'U bEJU1 EJ 

1':ou1 ~ bb~~ b uu m~?l~1'lfl1 ~ b&lu b\91U'LI A rum'V'J~i \91~ b uuiJ \91 ~~ e:J~'l bb 1 VJ~ e:J:W\911:W EJV151"11?J\911"1n &1 
"" ' ' 

3. 

303 h1mh~·vd1-.:Jb~flfi"ilfl1'J 
'U 

30 4 h1 b uuu AA~~'le:J~ ~~Vll1'lfl m~~um~~'Woffe:J b?l'We:JVl~e:Jv11-xru~mnuVlt11EJ'l1'LI"l..e:J'l1':o 11i1m11 
'I 'U 'lJ cv QJ ~ 

b ~e:J'llil1 n b uu~~1JJ~1'Wbnruevi'm~'\J~~ biJ'L!t:J~ m~'\J~u&l'l1'LI"l..e:J'l~'\J~~ n e:Ju m~\911m~ b u EJU~1'~:W'W\9l~l1 m~ 
m~Vl~1'l m~A ~'l fl1Vl'LI V1 \911:W~'\J~~ n11"1 bt:J EJ bb 'V'J~1 u~~uu bA~e:J"Ih EJ?l1 ~?l'Wb Vll"l"l..e:J'lfl ~:WUqJ~nm'l 

3.5 1JJ b uuuAA~~'lt~m~u~e:J 11l 'WUru~~1EJ~m~~'l'l1'Wbb~~ 1~ bb-.ii''l biEJ'W~e:J 1 '1Xbtl'W~~'l'l1'W"l..e:J'l 
'I 'U , Q.J 'lJ 'U 

VltJ1 EJ'l1'LI"l.. e:J'l1':o 1 'W~~uu bA~e:J·th EJ?l1~?l'LI b Vll"l'lJ e:J'l m:wu ru~nm'l ~'l~1:w ('i'l'D &lu A A~~ ~~'l'l1'W b tl'W'IX'U?i'd'W 
d.9 Qj 'I 'lJ 'I 

~~Vlm~ m~:wm~~'<(JVJm~ ~u~Vl1~ ~rlrl1m~V1 'Wfl1~~1b 'Dw1u 1 'Wfllilfl1~"l..e:J..:JiJ&luAA~Jul'l1EJ 
"U 'U 'IJ 'U 'I 



VI'Ul 2 ';()lf\ 17 

fll'J'U~Vl1'J~6WlJllfl1'\iflTVl'LJ~ 1 'LJ'J1'l!fl';ij';ij1'LJb 'tJfl'lj1 
' "' ' 

3. 7 b U'WU~'Uflfl67~iJe:n~'\Al1''U~\:~-:J1'W~tb~m~"J1fl1~b~nvmrum=1til-:Jn~1l 
' 'U 

3.81JJ bU'W~iJ~67U"J~ 1~'llU~l~nwl''U~~'W-ifm?f'Wm1~~'W~b -if1~'W-ifm?f'WeJ 1 VJbbn '\Al'\Al. ru l'WU"J~fl11"1 
'U 'U 

u"J~m~"J1A1~ b~ n'Vl"JeJu n~ Vl~eJ 1JJ b tl'W~ m~v11m"J5'Wb tl'W m"J-Ir ~'Ul1'lfl1"Jbb ~-:J-Ir'WeJ ~ 1-:J b tl'Wu"J"J~ 1 'W m"Ju"J~ m ~ 
'U 

" " .::::.. d C.\. tf Q..l q 

"J1 m m67 fl'Vl "JeJ'W n?f fl"J'l'W 

3. 9 1JJ bU'Wej1~1''U beJfl~'Vl~Vl~eJm1~~~n'W ~-:Jm-;uuB bG'fu1JJ~eJ~~'WI"11671 'Vlm 1'Wbb~1'Ji'U167'UeJ'l 
~~'W-ifeJ b?f'WeJ 1~iJFhi-:J1 Vf?f67~ beJn~'Vl~bb67~Al1~fi'~n'Wb ~'W11J'W 
'U ' 

3.1 o ~~'W-ifm?f'WeJ~~'W-i!m?f'WeJ 1 'W"JUbb 'U'U'UeJ'l "il-;um"J~l~A1" l'i'eJ-:JiJAruG'fuu~lil-:Jd 
'U 'U ' 

mru~-i!eJI'lfl67'l'J~Vl11'l~b -if1~l~A1n1Vl'LJ~ 1 Vf~b -if1~1~f11"J1 ~ 1~"J1~Vl~'lb U'LJ~b -if1~1~f1 1Vl~ n 
'U 'U 'U 

-i!eJI'l fl67'l"J~ld1-:J~ b -if1~l~fi'1-;u~\9leJ-:JiJm"Jn1Vl'W~;;r~?il'WVlU1~ bb61~m1~1''U~~'lleJ'U 1 'W'lJ~~1ru 'l1'W ~'l'UeJ-:JVl~eJ 
'U 

1 Q..l 2.1 2.1 I i.l V I i.l i.l I i.l ~ 

~67fl11'l1~G'f ruru1'UeJ'l~ b 'U1"Jl~fl1Vl67 n~1 n m1~ b 'U1"Jl~fl1"J1 ~eJ'W'Vl m1 ~ 
'U v v 'U 'lJ 'I 

mru~-i!eJI'lfl67'l'J~Vl11'l~ b -if1~l~fi'1n1Vl'LJ~ 1 Vf~ b -if1~1~f11"J1~ 1~"J1~Vl~'l b u'LJ~b -if1~l~A1Vl~ n 
'U 'U 'U 

il-;u m"J~l~fi' 1tl'WI'i' eJ-:J1 -1!~67-:J1'W'UeJ'l~ b -if 1~1~fi'1Vl~ m1 ~ b~ m b tl'W~67'l1'W'UeJ-:Jn-;u m"J~l~fi'1~~'W-ifeJ bG'f'WeJ 
'U 

G'l1Vl1''UoiieJI'ln6'l'l"J~Vl11'l~ b oii1~l~A1~1JJ1Jl n 1Vl'LJ~ 1 Vf~ b -if1~1~f1 1'J1 ~ 1~ b U'LJ~ b -if1~1:wf1 1Vl~ n 
'U 'U 'U 

~b -i!1~l~A1'Vl m1~-;u~\9leJ-:JiJAru?f~'IJ'~m'U~l'WI'l1~ b~eJ'W 1 'U~fl1Vl'W~ 111 'WbeJflG'f1"Jb :aru'lll'W Vl~eJ Vltl'l~m :aru'l!l'W 
'lJ 'I 'I Q.l Q.J 

mru~-i!eJI'lfl67'l"J~Vl11'l~ b -if1~l~fi'1n1Vl'LJ~ 1 VfiJm"J~eJ'UVl~1~~ b -if1~1~fi'1"J1~ 1~"J1~Vl~'lb tl'W~~'LJ 
'U 'U 'U 

-i!eJ bG'f'WeJ 1 'W'W1~il-;um"J~l~A1 m"J~'W-ifmG'f'WeJiil'lfl~1l 1JJI'i'eJ-:JiJVlti'-:J~B~eJ'Uel1'W1-;u 
G'l1Vl1''U-i! eJI'l n 67'l"J~Vl11'l ~ b -if1 ~d~ f1 1~1JJ1~ n 1Vl'LJ ~ 1 VI~ b -if 1 ~l~ f11 "J1 ~1~ b u 'W~~ 'W-if e1 b?f'LJ e1 

'U 'U 'U 

~b -i!1~1:wfi'1'Vl m1~-;u~\9leJ-:J67'lm ~iJeJ~eJ 1 'LJVltl'l~eJ~eJ'Uel'1'LJ1';ij 1 Vf~b -i!1~1:wf11"J1 ~ 1~"J1~Vl~'lb u'LJ~~'W-ifeJ bG'f'WeJ 1 'LJ 
'll 'I 'U 'U 

'W1~il-;um"J~l~fi'1 

3.11 ~~'UoVelbG'f'UeJI'i'eJ'l6'l'l'Vl~b ii~u1 'U'J~'U'U~~~eJ~~~1'l.fl1fl1'\i~h~~b~fl'Vl"JeJUfl~ (Electronic 
'U "' 

Government Procurement: e - GP) 'UeJ'lm~'U'ty:Unm'l 

3.12 ~~u-i!mG'fueJ-;u~l'i'eJ-:JbU'W~~iJ~67'l1'U1'Wfl1"J~~~'l Vl~eJ 6ileJ~u1''UU"J'l Vl~eJ~~v'h Hydro Turbine 
'U 'U ' 

~iJ'Uu1~ 1JJU'm.Jn11 40 il16711'l~~mA~eJ-:J1~~-;u~l'i'B-:JbU'W~;;rruru11~~1'l"J-:Jn'UVlth~-:J1'U"J1'llm"J Vl~eJ 1'\i1G'f1Vlil-;u 
'lJ Q.J Q.l d.9 

Vl~eJ 'U~,;'Vlbelfl'll'U ~ '\Al'VL 'W-;u1"Jfil1bb~lb~eJ~eJ1{?) 

' ' " v~ 2.1 v v ~ v cu v .dil v v 
~ ~'U 'U eJ bG'f'U eJ';ij ~ l'l eJ'l bG'f'LJ eJ bB fl G'f1 'JVl67 fl \i1'LJ ~ 'U~ 1'\Al 'JeJ ~ fl'U fl1 'J bG'f'LJ eJ 'J1 fl1'Vl1'l 'J~'U 'U -;u ~"lleJ -;u ~ -;u 1 'l 
'U "' 

mA1'\i{?)l~~b~fl'Vl"JeJun~ 1~mwmuu 2 ?i1'W AeJ 
"' 

4.1 ~1'Livi 1 eJ~1-:itieJf.J~eJ.:iiJbeJfiJ;f1'a~.:i~eJhJii 
0) 1 umru~~u-i!m?fum uuD~uflfl61 

'U ' 

c n) Vf1-:JVJ'IJ?il'UG'f1ir ru'Vl~e1Vf1 'lVJ'LJ ?il'IJ ~1 n ~ 1 Vf~'WG11 b 'LJ1Vltl'l ~el 1''U 'JeJ'l n1 'J';ij ~ 
' 'I v 'I !U 

'Vl~ b {j ~'WD~'Ufl A61 'IJ' ru~"J1 ~~eJVfu?il'U~~ ~ m "J ~iJ eJ1'U1';ijfll'U fl:JJ ( ~1iJ) '\Al~eJ~Vi-:J1''U"JeJ-:JG11 b 'W1 t1 nl'i' eJ'l 
'I v 'I 'U 'U 'I 'U 

('U) 'U~,;'Vl~1n~Vl~eJ'U~,;'Vl~Vl1'll'U~1 n~ 1 vr~uG11 b 'U1Vltl'l~eJ1''U"JeJ'lfl1'J';ij~'Vl~b -u~u 
D~~flfl61 Vltl'l~eJ'U~Aru~G'f'IJ5 'U'ty~"J1~~eJm"J~fl1"J~~~fl1"J ~iJeJ1'1J1';ijfll'Uf):JJ (~1iJ) bb61~Ut\J~~~m1'W"J1~1Vlt\) 

" 
( ~1iJ) '\Al ~eJ~Vi'l1''U"JeJ-:JG11 b u 1 t1 nl'i'eJ'l 

'U 

(2) 1 'Wmru~~u-i!m?f'Wm tlu'UAA61u"J"J:JJ~1Vl~eJAru~'UAA61~m "liiJ~uAAfl 1 ~~u6f1b u1 
'U 9 'I 'I 

'IJ'mu"J~~1~lu"J~'ll1'll'U'U eJ'l ~tiu 611 b 'W1-if e1 l'l n61-:J~ bb?f~-:J?i-:J m"J b -if1 b tl'WVfu?i1u c ~1iJ) G11 b u 1UI'l"Ju"J~~ 1 ~d 

~~fi ~ -tr=<J, ' ff# 



0 "' 6'!1btJ1WWleJ\I 
'U 

(3) 

~ruru1'1JeJ\Imw1h~1:tJrl1 bb~~be:Jn?f111'11:tJ~'a~'lArltJ (1) Vl~e:J (2) 'lleJ\1~~1:tJFh bb~lbb~mru v v 'I '\.1 

(4) ~~tJ.rrm?ftJeJ~eJ\I~tJ~1 b tJ1lu'Vl~ b utJtJvnru'IJ8 ~1 b tJ11-u'Vl~ b UtJtJ.n1i;J:tJ~ri1 b ~:tJ 
'U 'U 

~1 b tJ1VI'l1\l~eJ bb?fVl\lll'l~tb~?f\lfll tJ nl'a'Vllnl'arl1VI~mh~ne:Ju~'an~'lleJ\IlJ~l_Jflfl~~tJ 1 vr~'eJ:tJ1U'aeJ\1~1 b tJ1 

4.2 61Tu~ 2 eJ~1~ueJfl~eJ-:Iikamn1~~l9leJ1'LIU 
( 1) 1 tJmru~~~tJ.rrm?ftJB:tJe:Jurl1tJ1~1 Vluflfl~~tJm~vhm'abb 'VltJ 1 Vlbb tJuVJ'LJ\I~B:tJBu 

'U ' 

rl1tJ 1 ~~\I~ V1 eJ 1 n 1 bb?f l'l:tJU 1'11:tJ n~VJ:tJ1 tJ 1V1 tJlJVI~ n~1tJ bb?f Vl\1 tilll'ltJ'lleJ\1 ~:tJeJU rl11.J1~ bb~ ~ ~1u:tJ e:J'U rl1tJ1 ~ ~\ld 
Vl1 n ~1u:tJ eJ'UeJ1tJ1~ b UtJl_Jfl fl ~51'a:tJV11~ e:J\1 b UtJ ~~u 11~-D ~m1~1'11:tJ n~VJ:!Jl tJ bb~1 b vh~tJ 

(2) VJ~mh~ntJm'ab?ftJm1m 1'11:tJ~1~n1VJtJV11 i1 tJbe:Jn?f11'lh~mV111fl1~1\1~1tJ16 
'lh~mV111fl1€ib~n'Vl'ae:JiJn~ (e-bidding) 

(3) ~1 btJ11 'U~tJ'Vl~bU tJtJ~'lh~neJUnl'al?llVIfl"il'lltJ1V1nm\lbb~~'lltJ1V1EleJ:tJ (SMEs) (~1iJ) 
'U 

' ' 
"" "" "" ( 4) beJn?f1'ab 'V'J:tJbl'l:tJe:JtJ 1 

(4.1) ~~tJ.rrm?ftJeJ~eJ\I~tJ1Ub?ftJeJ'a1fl1 ~lJ'a1tJ~~b5tJVJU~:tJ1ru\11tJ (Bill of Quantities, BOQ) 'U 

'V'J~eJ:tJ 1u'aeJ\1~1 b tJ1tl n ~ eJ\1 
'U 

(4.2) ~~tJ.rrm?ftJeJ~~~eJ\I~tJVJ'l.J\I~eJ1'U'ae:J\Ic.J~\11tJ ~qjqj1VI~e:J 1 ui\lsffeJ (Purchase Order ,PO) 

.rr eJ n1VItJ V111 tJ~ ~ b5 tJVJ (TOR) bb~~ be:Jn?f1 'a~tJ~ b~ m.rr e:J\1 ~\I bb?fV1\Il1 b UtJ~~ilc.J~\11tJ 1 tJ m'a~Vl~\1 VJ~e:J adeJ:tJ 
'U 

tJ1utJ1\I Vl~eJ'<ilVl'Vll Hydro Turbine ~lJ'lltJ1VJhJt!mm11 40 il1~11'll'i'~mfl~eJ\11V1tJ~~~eJ\IbUtJ~~qjqj1 
1V1tJI'l'a\ltlUVI'J1tJ\11tJ'a1'/Jn11 Vl~e:J 1:o1?f1VIn~ Vl~e:J u~~'Vlbe:Jn'/JtJ~ 'V'J'V'J. Vi"il11ru1bb~1b~e:J~e:J1~ b~eJ 

"' 
tJ 1~ ne:Ju n11Vi~11ru1 ~\ldV11 n ~ b?ftJm1 fl1lJ'a1 tJ~~ b5 tJ V1 c.J~ \111-J 1llfl'a'U ~1tJ 'V'J'V'J. '1J eJ ?f\11tJ~'Vl5~~ ~ 1ll 

'U 

Vi~11ru1be:Jn?f111V1 1 'lleJ\I~b?ftJe:J'a1fl1 

5. -b'mhvn.J~11fllil~bBfl~'VI1~t'VIflilfl 

\11tJl1~1\ltJ1utJ1 \1 bA~e:J\1 tl\l~tJJ1 bb~~ bfl~e:J\1 n1 b iJVJ hJVJ1'V'J~eJ:tJe:JtJ mrutJ1~n e:Ju ~1tJ1tJ 2 'IJVJ 
' ' ' 

1 tJfl~\IU~e:J\1~1 b 'DtJm1'<ilV1VJ1 bb~~tJ1utJ1\I adeJ:tJ bb'll:tJ 'V'J~eJ:tJ'VlVJ?fe:Ju bfl~e:J\1 tl\l~tJJ1 "11 Vf?f1:tJ11t11 i'l1tJ 1~~ bb~~ 
' 

iltJ 1~~'Vl6 m'V'J ~\lil11 tJ m'aadeJ:tJtJ1utJ'a \1~\ld 
' 

5.1 TURBINE (PEL TON) 

~1u~1\l~e:J\1~1 b 'DtJm1tJ1utJ'a\l bfl~eJ\Itl\l~tJJ1'V'J~eJ:tJe:Jtlmrutl1~ne:Ju '/JlJVl Pelton Turbine 
'U ' ' 

1 Vl?f1:tl11t11 i\111-J 1~~ ~1tJ1tJ 2 bfl~e:J\1 .rreJ:tJ~~Hl1tJm'ae:Je:Jmb'U'U Ae:J fl11:tJ?f\1~1J1?f'Vl5 (Net Head) 70 b:tJm 
'U 'U ' 

Bl'l11m'a1VI~'lle:J\IJ1 160 ~mntJ1Vi m1m~11e:Ju 1,ooo 1eJU/tJ1Vi 'Vlm1'lJ1'1l'WV1 Pvc 'lltJ1Vlb~tJ~1tJ 
l"ltJtJnm\1 500 iJ~~b:tJI'l'a fld1:tJtJ11bbtJ1vlm'l\IJ1 1,340 b:tJI'l'a 1~fl~~U~1~~eJ~b6'l'L!elbbUU 11fln11fl1'L!1W 
'U ~ 

ttlil~11fllil~tBfl~eJ'llmru1~ 'W'W. thl11W1eJ'L!~~rieJ'L!~htil'Llm1 ttlil~~eJ~t.yjrut~1'ViUTvi"tleJ~ 'W'W. t'ti1~1:w 
' • v 

~1bU'L!n111'11T'i16'leJUbblil~'VI~6'leJU ru h~~1'L! ~\leJEl1\ltJe:JtJ~eJ\1~1blJtJnl'a~\I,Q 



- -.il~Vl1'\f'J~e:J~Pi ~~'lvimbt.JnVl~ rmJ \91-:r:n tJ ri elt.lb'ihVi1~~ bfl~e:J'ltl'lVl'UJ1 (Bifercation Y -Branch) 
'U 

"il1'W1'U 1 '11~/bfl~e:J'l vl1~'dt.JbVl~flbVl'UtJ1 JIS G3101 SS400 Vl~€lfltw.fl1'\f'JbVlt.!Ubvi1 ~'l€J€lflbbUu1Vfm1~tJ11 
' ' 

"lli.Jl ~vi ml ~Vl~'UI'll~~'U~Vl'lll \9] ~vi €)~ b 'tJ ~ tJ 'U 1 'tJ 1~ tJ ri'li1'l t:i..:J'!J~m ruJ 1~ b orr 1~ e:J'l b vi1 n u'!J~~ 1 ruJ1 ~ €J €J n 
'n~n'U 1 Vlb Vlm~?l~m~Vl~n1'1J1fl1~ b ~ml~fl1~?lf1 1 b~t.J.fl1t.J1 'Uvie:J1 Vfmn~?t~ bb~~~e:J'l?l1m~111-il''<ll~8~ 'tJ a:d 'I 'I 

(PCD) bb~de:J\l Seal ~1~nu.rre:J~e:J"Iie:J~U1~\l (Dismantlino Joint) b~~1~~1~t.JbJiJrn~~161i~"lle:J'lJ11m.J~~u ' ~ ~ 

~1.:JI9i'B.:Jb6'1'Uelbb'U'U ';i1tJn1';irlTU1W 1~ WW. 'W'i\11';iW1B'U3J~rimJ~1btJtJn1';i • 
- -.il~Vl1'\f'J~€J~Pl~~\l Needle Valve 'lf'J~e:J~ Hydraulic Cylinder Vl~e:J Servo Motor hiile:Jt.Jnl1 

2 '11~/bfl~e:J\l Needle Valve vl1~1t.JbVl~nn~1H?liJ~ ASTM-A564-XM25 Vl~e:Jfltwtn'lf'JbVlt.JUbvi1 ~'U~'\.J~'l\911 
' ' 'U 

vh~~bb~~bb~\le:h1Vfb~t.JU bbn'UVl1~~vl1'<\11flbVl~n ST45 iJ Bushing vl1~1t.J Bronze €J~1'l~iJ'tJ~bn'Un'UJ1~1 
btl'U'1JU~611b~'<V~'\.J ~D1\lbbVl1'Uvl1~1t.Jb;ge:Jn'1lu \911tl1'U Needle ~e:JtlU'/J~ Hydraulic Cylinder Vl~e:J Servo 

'tJ 'lJ 'I 'I 

Motor 611Vl'rumufl~fl1~vl1'l1'U"lle:J'l Needle Valve 1 Vlvl1'l1'UI?l1~?lm1~m~b'!J~t.J'Ubb'\.J~\l"lle:J\l1Vl~~ 1~t.J~e:J\l 
' 

'!J~U~'lbb~~'Vl~?le:JU 1 Vl?l1m~111-if'l1'U 1~~ 
- -.il~Vl1'\f'J~e:J~Pi~~\l Nozzle hJire:Jt.Jnl1 2 'l.l~/bfl~e:J\l 1~t.J8~Pi~nu Flow Strengthener bb~~ 

Nozzle Cap vl1~1t.JbVl~nn~1H?liJ~ ASTM-A743 CA6NM Vl~€lfJtw.fl1'lf'JbVit.JUbvi11~t.J~e:J'l'tJ~u~\lbb~~ 
'Vl~?le:JU1Vl?l1~1~111-if'l1'U1~~ 

- -.il~Vl1'\f'J~mJPi~~'l'1l~b~t.J\lVll"l'Vl1'lVl1~~ (Deflector) hJile:Jt.Jnl1 2 '11~/bfl~e:J'l ~e:Jt:i\ln'L!~1tJ 
' ' 

Mechanism Link 1Vf?t1~1~11vl1\l1'U~1~nu Hydraulic Cylinder Vl~e:J Servo Motor "il1'W1'U 1 '11~/bfl~e:J\l 
' 

611Vl~Ufl1Ufl~ fl1~vl1\l1'U"lle:J\l Deflector 1 Vlvl1\l1'UI?ll~?lm1 ~ m~b'!J~ tJ'UbbD~\l"lle:J\l1 Vi~~ bb~~ b~ tJ'lVJI"l'Vl1\lJ1 
' 

e:Je:Jn'<ll1n Runner 1~uvi''Um 'Umru Emergency Shutdown 1~t.J~e:J\l'!J~U~'lbb~~'Vl~?le:Ju1 Vl?l1~1~111-il''l1'U 1~~ 
- -.il~Vl1'\f'J~€J~Pl~~'l Runner '/JU~ Pelton "ll'U1~ Runner Diameter hiire:Jt.Jnl1 325 il~~b~l?l~ 

~\lvl1~1 m Vl~nn~1 H?tiJ~ ASTM-A 743 CA6NM Vl~e:Jfltw.fl1'\f'J b VltJUb vi1 ~'U~'!J~1t.Jm~~i5m~~~l?l~1~ 
' 'U 

m~?J~~1'W~hJrie:J 1 Vfbn~ 1 'lf'J~\l€llfl11"1 (Bubble) bb~~~e:JtJ~11 (Crack) 1 'Ub.ne:J 1~Vl~ b~t.J~bb~\l~1bb~~b~e:J~~m.rr1 
tlU'<\11'U (Disc) vl1'<\11flbVl~nn~1H?liJ~ ASTM-A743 CA6NM Vl~mVJt.JUbvi1 bb~~~e:J\lYllnl~\?1~1'<\J?le:JU~e:Jt.Jb~e:J~ 
1~t.J15m~ Penetrant Testing (PT) b~t.J~~'U~1.:119i'B.:Jbb'L!'U.f11Wri1t.J"l..W~'Vhn1';i Penetrant Testing (PT) 1~ 

WW. 'W'i\11';iW1rlB'L!~1bU'L!n1';i~~~.:J~bfl';i.:ln1';i 
- -.il~Vl1'\f'J~e:J~Pi~~\lb'lf'Jmbfl~e:J'ln\lVi'UJ1 "ll'U1~b~'Ur-i1'UI"l'U~nm-:Jhiile:Jt.Jnl1 70 il~~b~l?l~ ~\l'Vll 

'U 

~1tJbVl~n AISI 4140 Vl~€lbVltJUbvi11~tJ€J€JflbbUU1Vfm~1~11Pl~~\lb-rr1nU Runner 1~1?11~~11?1~~1'U\l1'UPl~~\l ... 
b'lf'J~1 bb~~bde:JLJ~~ne:JUb'lf'Jmbfl~e:J'ltl'lVl'UJ1b.rr1nu Runner bb~1 ~e:J'll?l~1'<\J?le:JUbb~~LJ-ruLJ1\l Dynamic 

Balance 1Vfe:J~b'Ubnru"I1~11?1~~1'U 1~t.J~~'U~1.:JI9i'eHlbb'L!'UN~n1';i'Vh Dynamic Balance 1~ ww. 'W'i\11';i'W1 

rie~ul911bU'L!n1';i~~~.:~~1fl';i.:Jn1';i 
- -.il~Vl1'\f'J~e:J~Pl~~'le-11me:Ju bb~~b~e:J"lle:J'l'/J~ Turbine '/JU~ Pelton "il1'W1'U 1 '11~/bfl~e:J'l vl1~1tJ 

' ' 
bVl~mVl'wm b~em~'W';ltJbb~'lbb';i'l hlu\?lbdm Machine ~le:Jci1-:~ilflrurn'lf'J 'lf'J~e:J~'l.l::;bfh.~~1b~'<ll';JUn'Wthrl~~Vl1e:J 

'U ' 'U 

O-ring n'Wtl1~1 bb~::; 1 Vf?t1~1111'\.J';l~ne:Jub.rr1n'W1~e:J~1'lil''Wfl'lbb~'lbb 1'l 1\?lt.J'll~bn'Un'UJ1~1 1~Vll1'lb'lf'Jmnub~e:J 
bfl~e:J'ln'lVi'UJ1 ~mbtl'U'\.J::;bn'W'/JU\?1 Mechanical Seal 

- -.il\?lvl1 Name Plate Turbine 1VfiJ"ll'U1\?I~bVlm~?!~-il'~b'<V'U?l1tJ'l1~bb~~~~l?l'<ll1nl?I\?11~Vl~~1 
' 



Type Pelton Turbine 

Output (kW) 

Net Head Designed (m) 

Flow Rate Designed (L/sec) 

Rate Speed (rpm) 

Penstock Length (m) 

MFG. Date dd/mm/yy 

Manufactured by (Company Name) 

5.2 SPEED INCREASE 

" 

Vlih 5 ';(Jlf1 17 

- ~V!VIl'\f'j~fl:U~V!~'l"IJV!?Ilt.J'Vn'WVlV!1€l'U bb~~ Pulley eJ\9111VlV! 1 : 1.5 'llilV~ V-Belt Vl~fl Narrow V-Belt 

Vl~l~VI C 1V~t.Jtl1VI'WV~1 'IX Small Pulley ~mi1'1l'W1V! Pitch Diameter (P.D.) 'W~e:Jt.Jflll 315 il~~ b:U\911 bb~~lil'1'W1'W 

~fl'l?ll t.J'V'jl'U 1:J~e:J t.Jflll 5 ~fl'l 1 '!XiJeJI9111VlV\fl11:U b ~11fl'U bb~~fld1:U?I1:lJ11t11 'Wfl11~'ltl1~'l bVI:U1~?1:U~flfl111i 

'll'W 1V~t.Jfl11~VI Pulley 1'1X~V~bbtlwl'ub'V'jm~e:J'l~VIvl1t.J~1~flflb'V'jm ( Bushings and Hubs) 'llilV~ Taper 

bushing ?11:lJ11t11i'l1'Wbb~ ~Vl'Wbb 1'lUV~1v1 b'lJ'W eJ ~1-:J~ lil'1'W1'W 1 "IJV~/bfl~fl'l 1V~ t.J?Ilt.J'V'jl'W~ m 1v1-rum\9l 1J11'W 

e.J~\9ltlrusvl fl\91?11VIm1:U :Uflfl. 146-2556 Vl~m'Vit.J'UbVh '\f'j~fl:U~VIVI1?11t.J'V'j1'W~11fl'l1lli'l1'WBfl lil'1'W1'W 5 b~'W 
' 

~'l~'\.Jmru~'lVI:UV~~eJ'lbtl'We.J~\9l.tlru"Vl:u11911J11'W'1JeJ'lb.:J'l1'W~e.J~\9lL~f.l~B.::~b~'WB Catalog ~tJmw1~ 'W'W. w~1-aru1 
B'WaJ~rleJ'W~1bU'Wn1'a 

' 
- fl11'lHum1:U~'l?l1t.J'V'j1'tJ vh 1V~t.J15m1b~fl'W (Slide) J11'W Generator & Flywheel1 '\.J'V'j~fl:!Jfl'W 

b ~e:J 1 Vl1v1A11:U~'l?l1t.J'V'j1'W~ b VI:Ul~?l:u ( 1~t.J~fl11b~fl'W~?I1:lJ11mHu 1v1~m 1:W~e:Jt.Jfll1 20 b6(f'W~ b:U\911) 

- ~V\VIl'\f'j~fl:U~Vl~'l'/JV\fl1fl'U?I1t.J'V'j1'UVlV\1fl'U'V'j~fl:Ui1fll9l~VI1 'iX~'Ufl'lbb ~'lbb 1'1 liJ1'U1'W 1 '/JV!/bfl~fl'l 
' ' 

5.3 INLET VALVE AND SERVO 

- sde:J:uu-ruth'l Inlet Valve 'llilV~ Butterfly Valve "ll'W1V~ 0 300 il~~b:um bb~~ie:J~e:Jsde:J:uu11'l 
' ' 

(Dismantling Joint) 'V'j~eJ:u~tJmrutJ1~flfl'U lil'1'W1'W 1 "IJV~/bfl~fl'l fl~1'l~flt.J~-ru~1'l~fl'l~V~VI1bb~~btJ~t.J'W Seal, 

?lltJ Hydraulic bb~~ Pressure Gauge '1~ '11 mi'll'W 1v1~bb~~iJ'\.J1~~Vl6.f11'\f'jl?'l.:Jb~:U Vl~flVIlfl'\f'j'\J'"JliJfl11oU11V! 
' b~tJVIltJ"il'W 1:W?11:U11t!"lie:J:u'\.J-ruu1'l1 'IX~I?'l'lb~:u 1~ '!Xb'\.J~ t.J'W Inlet Valve 1 V!:WVJV~bbVl'W"lleJ'lb~:U~"Ill1V~ 'W~mu~'UB 

' ' 
Cataloa e~tJn-aru1~ WW. 'v:i~1'aW1B'UaJ~rlB'U~1bU'Un1'a .f11tJVI~'lfl11"1ieJ:u'\.J-ru'\.J1'lVI~m '\.J~ t.J'l.J 1 V!:W ~fl'lvl1fl11 

::, q 'i 'I 

VlV!?Ifl'U Hydrostatic Test ~bb1'll?'l'W 1.5 bvl1"llfl'lbb1'll?'l'W1i'l1'W'\.Jn~ btl'Wb1m1:W~e:Jt.Jfll1 10 'Wl'Vi 1V~tJ~fl'l1:Wi1 
fl11~1"lhJ"lleJ'l'lh '\f'j~fl:UVll~ Coal Tar Epoxy u~nru~1'W~~:uer?l~1fl~1'l~e:JtJ 2 i'W L~f.l~~'IJ~1.::1~B.::Ib<tiru 

'U ... 

21 RJd 2/1 OQ il 

b~ 1Vi'U1Vl"l.. B.::! 'W'W. b "l..1'a'J:U~1 b 'U'Un1~\9l~'J~~B'IJ bbli\:::Vl~~B'IJ\91'Jf.J 
" - ~V!VIl'\f'j~fl:U~V!~'l1~'U'Ufl1'U~:Ufl11vl1'l1'W"llfl'l Hydraulic Cylinder Vl~fl Servo Motor "llfl'l"IJVI 

Inlet Valve b~e:J1'1X Inlet Valve ?11:lJ11tlvl1'l1'W~1:lJfl'U Hydraulic Power Unit 1'Wfl11fld'U~:Ufl11btlV~-tlV~~11v1 
lil'1'W1'W 1 '1JV~/bfl~eJ'l1V~tJfl~1'l~fltJ~eJ'l'lJ1~flfl'U1'\.Jv11tJ Solenoid Valve '\f'j~fl:UflfltJ~1vJvh, Check Valve, 

' 
Pressure Gauge, ?lltJ Hydraulic '\f'j~fl:U~'l11~1 ~1~fl bb~~~'\.Jmru~'W "1 ~b~t.JdoVfl'l ~'l~'\.Jmru~'lVI:UV~~fl'l 
b tlue..~~\9ltlru"Vl1 V!:W bb~~ 1v1:u1\911~1'W"llm1 1-:J'll'We:le.J~\91 b~e:JU1~flfl'U b oV1tl'Wbb~1~eJ.:J'lJ1u~.:Jbb~~VlV~?Ifl'U 1 '1X?I1:lJ11tl 

"' 9J 

1-if'll'W 1v1~ '\f'j1e:J:u?i'l:Ufl'U Solenoid Valve '\f'j1fl:Uflmm1 '\I'Jvh 1 n otl'll'W~fl "il1'W1'W 1 '/JV!/bfl~fl'l L~f.l~~'IJ~1.::1 
' 'U 

~B.::!b~'UBbb'U'Ubbli\:::~1f.lli\:::bBf.l~BtJmru1~ 'W'W. 'v:i~1~W1B'UaJ~tie~u~1bU'Um~ 

a~¥· ~If~, 



'VIih 6 'illfl 17 

- tHl\91mT'il?le:J'U6'Lfl1'\AJ "limJbb'll~ bb~~'Vllf111~?1~e:J1\91~\91 Hydraulic Cylinder Vl~e:J Servo 

Motor '\AJ~e:J~mJmuhJ'i~fle:J'IJ6(Je:J'I'Il\91f11'\Jfl~ Inlet Valve 1191tJe:J~1'111m.Je:l1u-.(]1'1~e:J'lbU~tJ'W Seal bb~~vh 
'I 'I 'I 'U 

m'i"lie:J~tJ1utJ'i'11 ~?11m'it1 1 otl'I1'W 1til~hHl fl1'i~1~~6(Je:J'Itl1~'W 
' 

- -.ii'I91Vl1'\AJ~e:J~~\91~'l Pressure Relief Valve til'dtJ[;.J~IPJJltusvl~11Pl'illi1'W6(Je:J'Ih'I'I1'We:l[;.J~IPJ1Vffl'ie:J'Ufl~~ 
~ ~ ' 

'li1'1bb 'i'ltil'W1 otl'I1'WUfl~ 6(J'W1\91 h111e:JtJfll1 100 :W~~ b~IPl'i ~1'W1'W 1 'll\91/bfl~e:J'l bb~~~\91~'111~1'i~'IJ1tJtl1 (Drain 
' 

Valve) 6(J'W11911~11e:JtJfll1 50 iJ~~b~IPl'i '\AJ~e:J~~1fl'ie:J'Ubfl~tJ1Vl~e:JU~fle:J\91 ~1'W1'W 1 'll\91/bfl~e:J'Ib\911:.1~£1-:lb~'WB 
' ' 

Cataloa B'I.Jmru1~ 'W'W. ~"il1~W1B'W:W'~tiB'W~1bil'Wm~ '\AJ~e:J~-.ii'\91'VI1bb~~~\91~Wie:JtlTvi''I'VI~tl'i1'1'i~'IJ1tJtl1 
;:) . . 

1 Vlbb ~'I bb 'i'l?l1t!'l1~ 

5.4 BEARING 

- -.ii'I91Vl1'\AJ~e:J~~\91~'11P16i''IJ~flU'W (Bearing) b~e:JIP16i''IJ~flU'W (Bearing Housing) tJ~e:JntJ-r'IJ6(J'W1\91 
b'\AJm (Adapter Sleeves) bb~~~tJmru-.ii'u~\916(Je:J'I~\91 Turbine bb~~ Flywheel ~Vle:J SKF, NSK, NTN 'VI~e:J 
f)tu.fl1'\AJbVltJ'Ub'Vh 1Vfb'i'1tJ'l'\AJe:J~e:Jfl1'i1otl'I1'W 1191tJIP16i''IJ~flU'W (Bearing) ~e:J'IbU'Wbb'IJ'IJ Spherical Roller Bearing 

'llUI911oil''I1'W'VItlfl (Heavy Duty) '\AJ~e:J~b~e:JIP16i''IJ~flU'W (Bearing Housing) b\911:.1~B.:ib~'WB Catalog ~'1Jmru1~ 
'W'W. ~"il1~W1B'W:iJ~fiB'W~1bil'Wn1~ • 

- -.ii'I91'VI1'\AJ~e:J~~\91~'1bbvJ'W'ie:J'I1'1Jb~e:JIP16i''U~flU'W (Bearing Housing) 6(Je:J'I~\91 Turbine bb~~ 
Flywheel1 Vf~'Wfl'l bb ~'I bb 'i'l?l1~1'it1 1i'I1'W11il~ bb~~b'i'1tJ'I'\AJe:J~e:Jfl1'i 1 otl'11'W 

5.5 FLYWHEEL AND SHAFT 

- -.ii'I91'VI1'\AJ~e:J~~\91~'l~e:J'Ii1mb'i'l (Flywheel) b\911:.1ij"ll'W1\91bb~:alTvi'l1m.W~:.~.:~-wB 1~1~ Speed 

Rise bfl'W 25% vhJ11m'VI~flb'VItltJ1'VI~e:J'VI~m'VI~fl JIS G 3101 SS41 ~'W'iUiil1tJm'i~l6fl1'i[;.J~~PJ~1J1 
~ 

~11Pl'illi1'W'\AJ~e:J~btJ~tJ'We:JtJmru-.ii'u~\91 ~1'W1'W 1 'll\91/bfl~e:J'Ib\91tJN'-ru~1.:~~B.:~b~'Wmbuubb~~~1tJm~fl'1'W"Jru 
d.9 'I "' cu 

1~ 'W'W. ~"il1~W1B'U:iJ~fiB'W~1bil'Wn1~ • 

- -.ii'I91Vl1'\AJ~e:J~~\91~'lb'V1m~e:J'Ii1mb'i'l (Flywheel Shaft) 6(J'W1\91biN'W~1'WI"f'WtJflm'11~11BtJfll1 
~ 

70 iJ~~b~IPl'i vhtil1m'VI~fl AISI 4140 'VI~mVltJ'UbvJ1 ~1'W1'W 1 'll\91/bfl~e:J'I bb~~b~e:JtJ'i~fle:J'UboU1Ji'1tJfl'Wfl'U 
' 

Flywheel bb~'d ~e:J'II?l'iT'il?le:J'Ubb~~tJ1utJ~'I Dynamic Balance 1Vfe:J~1'Wbfltusvl~11?l'i~1'W b\911:.1~-ru~1.:i~B.:i 

bb'WU~~m~'Vh Dynamic Balance 1~ 'W'W. ~"il1~ru1nB'W~1bil'Wm~~\91~.:1.ffifl~.:im~ 
- -.ii'I91'VI1'\AJ~e:J~~\91~'1 Flywheel Guard '\AJ~e:J~t'Je:JI?l~\911Vl~'Wfl'lbb~'lbb'i'l ~1'W1'W 1 ~191/bfl~e:J'I 

5.6 BASE PLATE 

- '<il\?l'VI1'V11mJ~\?l~'lbbvl'Wbfl~eN (Base Plates) bb~~ J-Bolt 1'VIll btlU'.VJi\m'\..J~1'HUb~B:wb-1i'lnu 
~ 

bb~'Wb 'VI~ fl'VI'Wle:J ~1'1~'\.Jfl'l bb ~'lbb 'i'l bb~~iJ6(J'W1\91fl1l'l b 'i'1 tJ'I'\AJe:J~e:Jfl1'i11'1bfl~mn'IVi''Wtll bb~~ bfl~e:J'I nlb U\?l 1 vh~1 
'V1~e:J~e:JtJmrue:J~u'Wlli1'Wb~mn'W 1191tJ~I91til1tJ Anchor Bolt bb~~b'VI~m?t~m.Ulnu~'Wmm'ih'I1'Vl'rh'V1~e:J~ ' ~ ~ 

~(9)~'11 Vl~'Wfl'lbb~'lbb 'i'l?ldtJ'11~ ~1'\.J'd'W 1 'll\91/bfl~e:J'I 
' 



5.7 PRESSURE GAUGE 

- ~~Vl1'V'l~€llJ~~~'l Pressure Gauge "IJU~ Bourdon Tube bb'\J'\J Oil Filled Pressure Gauge 

Range 0-16 kg/cm2 '1J'U1~Vlthu~1~{l'mm11 0 100 iJr;'l~blJ~~ 'V'l~€llJl1~1 "IJU~ Ball Valve bbr;'l~ Syphon 
v ' ' 

Pipe ~~~'lVlvl€l Penstock riB'U Inlet Valve "il1'U1'U 1 ~~/bfl~€l'l 

5.8 COUPLING AND GUARD 

- ~~Vl1'V'l~€llJ~~~'l Coupling "IJU~ Grid Coupling bb'\J'\J Horizontal Split Cover '1J'U1~ 1080 

Vl~€lbVltJ'\Jbvl1 'V'l~e:JlJ€l'\Jmru~u8~~~eJ SKF, LIFEMAX, LOVEJOY Vl~e:Jflru.fl1'\AlbVltJ'\Jbvl1 "il1'U1'U 1 "IJ~/ 
' ' ' 

bfl ~e:J 'l ~ 'lb U'Ue..J~ ~Jl' ruo/i~ e..J~ ~~1lJlJ1~~~1'U'1JeJ'l b.:J.:J1'U~ e..J~ ~ 1\91 a~ e:J .:J b6f'Ue:J Catalog ep.ln--aru1 ~ ......... 
~1i11<aW1e:J'U~~rie:~u~1bU'Un1<a 

' 
- ~~Vl1'V'l~e:JlJ~~~'l Coupling Guard 'V'l~e:JlJil€l~8~1~~'Ufl'lbb~'lbb~'l "il1'U1'U 1 ~~/bfl~e:J'l 

5.9 HYDRAULIC POWER UNIT 
v v 

~~Vl1'V'l~e:JlJ~~~'lbbr;'I~Vl~?leJ'\J Hydraulic Power Unit ih~uu~~'\J1tJfl11lJ~eJ'U~hm11 

(Cooling Water System) ~~~'lmtJ1'Utl'lbtl'\JJ1ii'U (Sump Tank) Vl~e:J Water-Oil Heat Exchanger "IJU~ 
Shell and Tube Heat Exchanger 1~uiJ~~ Hydraulic Pump -run1~'l-ilu1~u~~'l"'l1flb'V'lmbfl~e:J'ln'l'!X'UJ1 
Vl~€l -ilm'l1tJlJ€lb~Bflvhih (Electric Motor) 'V'l~e:JlJ~~~'l Accumulator Tank '1J'U1~1~{!€lun11 20 ~~~ 
b ~€l-rm~1 bb ~'l~'U 1 'U~~'\J'\J Hydraulic System 1 ~fl'l~ ~'l?l1lJ1~t1?1~1'l bb ~'l~'UJ1i!'U 1 'U~~'\J'\J 1~~{j'e:J un11 

so ka/cm2 "il1tJ1'U 1 "IJ~/bfl~€l'l 1\91aN'-ru-.il1.:J~e:J.:Jb6f'UeHb'U'Ubb~~<a1tl~~bBtl\91e:Jtln--aru1~ ......... ~1i11<aW1 
~ 'I 'U ~ 

e:~uaWirie:~u~1b ilum--a 1~uiJVl~nm~v11'l1'Ubb[;'l~eJ'\Jmrub dPJ'l~'U~'l~eJ 1 LJd 
' ' 

(1) 1 tJ'/Jru~ b~lJ b~'Ubfl~PJ'l~PJ'liJ Manaul Pump bbr;'I~~'\Jmru~tJ~"il1b U'U "il1'UTU 1 ~~ b ~PJ 1-ti 

fl1'\JfllJn1~vl1'l1'U'1JeJ'l Needle Valve bbr;'l~ Deflector 1~bu~J1botl1 Turbine "'l'Unl1bfl~PJ'ln.:J'!X'UJ1bbr;'l~ 
' 

bfl~PJ'lrl1bi'1~1'Ji'JVl1"1l~fi'lfl11lJb~1~PJ'\J~1lJ~tl~ (Synchronous Speed) "'l1mYtJ Needle Valve bbr;'l~ 
Deflector "'l~t~nm'\JfllJn1~bU~-u~J1~ldtJ Turbine Load Control bbr;'l~ Hydraulic Power Unit 

" ' 
(2) 1tJ?l.fl11~m~vi'1'l1'U'\Jn~~~ Hydraulic Power Unit "'l~~nm'\J~lJm~v11'l1'U1~tJ Turbine 

Load Control b~mr'lm~ Needle Valve bbr;'l~ Deflector 1~bU~-u~J1~1lJ?l.fl11~fl1~b'\J~tJ'Ubb'\Jr;'l'l'1JPJ'l1Vlr;'l~ 
b ~PJfl1'\JfllJfl11lJ b ~'d~e:Ju bfl~PJ'ltl'l'IX'UJ1 11 ~e:J ~1 tJ'li1'llJ1~~~1'U 'V'l~PJlJ'\J-ru~'l bbr;'I~Vl~?IPJ'\J 1 ~?11lJ1~t1vl1'l1'U 

' " "' 
~'dlJtl'\J~~'\J'\J Operation Control and Protection Function 1~~bbr;'l~iJ'\J~~~Vl6.fl1'V'l 

(3) 1tJmru~m1"1l'V'l'\Jfl11lJ~~'\Jn~Vl1'l1'Ji'JVl1Vl~PJVl1'lnr;'l ~PJ'liJ Shutdown Solenoid bbr;'l~ 
~'\Jmru~tJ~"il1btl'U "il1'U1'U 1 ~~ b~mt'l Deflector 1~b~tJ'lVl1"1Vl1'lJ1PJPJn"'l1n Runner bbr;'l~i'l Emergency 

Shutdown '0'tJV1 'V'l~PJlJ'\J1u~'lbbr;'I~Vl~?IPJ'U1~?11lJ1~t1vl1'l1'U~1lJtl'\J~~'\J'\J Operation Control and 

Protection Function 1~~ bbr;'l~iJ'\J~~~Vl6.fl1'V'l 'V'l~PJlJ6'1'llJPJ'\J Shutdown Solenoid 1 i1-li'l1'UBn "il1'U1'U 

1 "IJ~ 
' 
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5.10 GENERATOR 

- ~~Vl1~~mJ~~~.:Jbfl~eJ.:Jrl1b'U~1~vh"lltJl~hJti'e:~t.Jwh 80 kW (100 kVA) '<il1'U1'U 2 'IJ~ 
' 

1~ v ~~u~1..:1 ~e:~..:~ b~'Umb uu~1 v~ ~ bB v~ 1 ~ ww. v:i~1~W1eJ'UaJ~tieJ'U~1 b U'Um~ bb~ ~~B..:! b "Uru b~Tvi'IJTvi"'.leJ..:J 
~ . ~ 

ww. b -li'1~1~{91~1~~e:~u 'V1~6HltJ ru h ..:J..:l1'U ~.:J~-r'U~1-:J b U'U~-r'U ~ ~'/JeJ'Uri11-il'~1 t.J 1 'U fl1":i'VI ~~eJ'U~.:Ji'U 
'IJ 'IJ 

1~t.J~e:~.:Jilflru~11u~~.:Jd 
' 

- '/JtJ ~ Synchronous Generator, Horizontal- shaft, Revolving Field, Brush less Excitation 

System, Open Ventilation System ~~ellJ AVR (Automatic Voltage Regulation) 

- "IJ'U1~h1ti'e:~t.Jnl1 80 kW (100 kVA) 3 Phase 50 Hz bb":i.:J~'U 380 V Power Factor 0.8 

-Speed hhn'U 1,500 rpm 

- Efficiency 1JJt!e:~t.Jnl1 89 % 

- Stator and Rotor Winding Insulation 1JJ~1nl1 Class H 

- ~~Vl1~~eJlJG'i.:JlJeJ'U AVR (Automatic Voltage Regulator) ~Vie:~ Universal, Stamford, Leroy-

Somer Vl1mV1mJb'Vh '<il1'U1'U 1 'IJ~/bfl~m bb~~G'i.:JlJeJ'U1ib-il'.:J1'U '<il1'U1'U 2 'IJ~ ":i11J'<il1'U1'U 4 'IJ~ 
' ' ' 

- ~~Vl1~~eJ1JbU~t.J'Ui,'l1t.J Power Cable Generator ';(]1nbfl~eJ.:Jrl1btJ~1~vh1tJ~bb~.:Ji,'llWilfl1'UfllJ 
'IJ ' 

bfl~e:~.:Jn1b'D~1~vhil1t.J'IJiJ~i,'l1t.J1~vh NYY "IJ'U1~1JJt!e:~t.Jn11 10 {911":i1-:JiJ~i11blJ\9l":i 1VlJJ~.:JVllJ~ l~t.J~~~.:J\91111 
1J1\9l":i~1'Um":i~~~.:J'VI1-:J 1 ~.W161'1Vl-r'Uu":i~b'VIV311 'Vlt.J "llm lV311m":ilJi,'lt11'Ubb vi.:JtJ":i~b'VlV311 'Vlt.J 1 'U~":i~'U":im1'1JtJ5wl' 

"' 'IJ 

(1i,'I'Vl.) 1~t.Ji,'l1t.J 1 ~.W1G'i1'U~eJ~bVlue:~~'Umfl1":i 1 ":i.:J1 ~.W1 ~mmlJI?i'1t.Jvie:~~e:~'U'IJiJ~n'UJ111?i'\9l~e:~~b~'U 
'IJ 

- ~~vl1 Name Plate Generator 1VfiJ"IJ'U1~btl'U1tJ\9111JlJ1\9l":i~1'U~i,'l1t.J.:J11Jbb~~1i,'l~lJfl111J 
"' 'IJ ' 

'Vl'U'Vl1'U\9leJ(,'I.fl11~bb1~~eJ1Jm":i 1-il'.:J1'U (1 'Umru~1JJiJ Name Plate ';(]1n b.:J.:J1'U~~i1\\91 i,'lill'Vl1t.J Vl1e:~"ll1":i~) 1~t.J 
'U 'U v 9 

" I il Q ~ Q..l ..::;t 

elt.J1-:J'Uel t.JlJ":i1 t.J~~ belt.J~~.:J'U 

Type Generator 

Output kVA (kW) 

Volts 

PF 

Amps 

Phase 

Insulation Class 

Hz 

Rpm 

MFG. Date dd/mm/yy 

Manufactured by (Company Name) 

5.11 GENERATOR CONTROL CUBICLE 

- ~~Vl1~~eJlJ~~~.:J bb~~'Vl~i,'leJ'U~bb~.:Ji,'llWii'm'UfllJbfl~mn1b'W~1~.W1 '<il1'U1'U 2 'IJ~ 1~v~~u~1..:1 
'U 9 'I 'U 

~~~e:~..:~ b~'Umb uu ~1v~~bBV~m.Jn~ru1 ~ ww. v:i~1~W1B'UaJ~tie:~'U~1 b u'Um~ bb~~~~~e:~..:~ b ouru b~1Vi'IJ1i/i ' . ~ 

"'.le:J..:J ww. b-li'1~1~m1~~e:~u 'VI~~e:~u ru h-:~..:~1'UneJ'UU11tJ~~~..:~ ~.:J~-r'U~1-:Jbtl'U~-r'U~~'IJB'Ur111-il'~1t.J1 'Um":i 
'IJ 'IJ 



5.11.1 ~n'liru~1~fl~1hl 
(1) 1m\l"llB\I~b'U'UbVl~mnn~u "ll'U1V1hh.!BCJWh 40 x 40 il~~h~m Vl'UlhJtfeJCJW:h 

'U 

3 il~~ b~t9l';i ?llm';it~1'uJ1Vl1!n"~Jm~bb~~BtJmru1 'U~~\1Vl~V11~ 
'U ' 'U 

(2) t-J1!\1~~1'UoU1\I ~l'UVI~\1 dJ'UbVl~flbb~'U Vl'UlhJtfeJCJflll 1.60 iJ~~b~t9l';i 
'U 

(3) u1t!'\J';i~(91 Vl~\lfll bb~~bb~t!~lt!~l\lbUt!bVl~mb~t! Vlt!1hJti'BCJn11 1.60 il~~b~(9l';j 
'U 

(4) "ll'U1V1"1lel\I~~~~B\IhJt!eJCJfll1 n-1'1\1 0.80 b~t9l';i ~n 0.50 b~t9l';i ?1\1 2.00 b~m 
'U 'U 

(5) ~l'U"IJB\I~bU'UbVl~fl Channel 
... 'U 

' " " 
(6) fl1';i';i~'U1CJB1fl11"1 iJ'lieJ\I';i~'U1CJBlfl11"1Vlt-Jt!\1~1'UoU1\IVJ\I?IB\1~1'UVJ\It9leJ'U'U'Ubb~~t9leJ'U~1\I 

'lieJ\I';i~'UlCJBlflll"l'VIfl'liB\1 ~B\I'U~'JCJ t9l~bbfn\l';ifl~~ "IJ'U1V1 hJtfeJCJflll 4 iJ~~b~t9l';i ~l'U 1 'U 
' ' 'U 

(7) ';i~'U'U~Bfl'U1'UU';i~t91 1 Vi'iJmu bb ~?f1Vl1''U~BflU';i~t911~ 
'U , v 'U 

(8) fll';i Seal~ 'U1'UU';i~t9l~~~B\IiJm\l?f1Vl1'u Seal ';i~Vil1\I'U1'UU';i~t9ltl'U~~,.JCJCJ1\I~~~B\111\I 
\1 'U 'U 'U 

BCJb 'U';il\lb'Vl~fl Vl~Bi1fl1';iU\IA'UB~1\I~'U ~UB\Itl'U 1~1 VlCJ1\IVl~V1 Vl~Bb~B'U 1 U~lflbb 'U1~ Seal 119TIV1CJ~1CJ 
'U ' 

(9) 'liB\I?IlCJ 1 ~ b oU1-BBfl 1 Vi'vh'limVll\lb oUl-e:JeJfl"/JB\1?11 CJ 1 ~vh~ bb~'UUV1~'U~1'U~1\I"Ilel\l~ 
'U 

(10) b'Vl~mb~tl~Hfvh~ ~~~B\IbU'U'1JuV1'1J'U Zinc ~1CJ1~vh 
'U ' 

(11) fll';i'Vll~ 

- ~~~B\Ii1fl1';ibt9l~CJ~'Vllfld1~?1~B1V1~'U~11Vi'b~CJ'U ?t~mV1 U';ill"l~ln?lu~ 1"1l~'U 

- ';iel\I~'U~1CJ~~'U'1JuV1 Zinc Rich Primer 1 fl~\1 bb6i'Te:JuruVi'bbVl\l 

- ~bfl~B'U (Body Coat) 1oif~ Epoxy Resin 

- ~Vl'U'Vltll (Finishing Coat) H~ Polyurethane Vl'U'Vltll 2 fl~\1 
- b~m11b?t1~bb6i'1 ~~~~B\Ii1~1bbVl\lbb~~bb~\l Vl'U~Bfl1';i"/JV1~V1 Vl'UJl~'U VJ'Uh bb~~ 

'U 

( 12) b U'U~ bbt-J\I?tiw& fld'Ufl ~bfl~B\Itll b uV11 ~V11 b ~ Bfl1'Ufl~';i~'U'Ufl1';jt-J~(91 bb~~~l CJfl';j~ bb?t1 ~V11 
'U ' ' 

"IJB\11fl';i\lfl1';it-J~t911 ~VJTV~~\IJ1 
(13) bU'U~~'U ~\I'Ut!~'UflB'Ufl~t91 Vl~mb'U'U~\I'U'U"Ill~\1 'l"r!B~"Ill~\1 

'U 

5.11.2 OPERATION CONTROL AND PROTECTION FUNCTION 

5.11.2.1 OPERATION CONTROL 

- ';i~'U'Ufld'Ufl ~"/JB\1 bfl~B\Itl\IVl'UJ 1 bb~~ bfl~B\Itl 1 b lJ V11 ~Vll'V'l'! B~B '\Jmru ~~~ B\1?11~1';im~ 'Ubfl~ eJ\1 
' ' 

1~~\lbb'U'U Manual bb~~ Automatic ?i'\I\11'Ufl1'Ufl~bfl~B\1~1fl~fl1'Uf1~ i1Vl~BV11~~ruru1tubb?IV1\I?!Jl11~fl1';i 
, 'U 'I v v 

vll\ll'U"/JB\1 bfl~B\1 ij Switch fl1'Ufl~B~1\Ib VlCJ\IV·JB 1V1CJ~~~B\I~V1Vl1BU mru ~'<ill b U'U~\IVI~Vl 
' ' 

- ~V1VllV'J~B~&iV1~\I Turbine Load Control biJ'Ubb'U'U'IJUV1 Electronic Governor Vl~B 
Programmable Logic Controller (PLC) ~\lbU'Ut-J~t91.tlru"i'l~t-J~t9lt911~~1t9l';i)11'U bV1fllil~~eJ~bJ;I'Ue:Jbb'U'U'W~el:IJ 
Catalog ~'t.Jmru1~ 'W'W. oWli!1';i'W1eJ~:iJ~rieJ'U~hbil'Um';i b~Bvl1\11'U~1~tl'U Hydraulic Power Unit 1'Ufl1';i 

fl1'Ufl~ Needle Valve bb~~ Deflector 1 VlbUV1-UV1J1t911~U~~1tufl1';i1''U 1 Vl~V1~~\I b~B1'fl'li1fl11~b11';ieJ'U'IJB\I 
' 

bfl~B\Itl \IVl'UJ 1 "11 VlB~1 'U';i~~uun&i \9l~BV1b1~11V1CJ~1'u~ 1\1~ B\IVlV1?1B'Ubb~~tJ1''U~\I Electronic Governor 
'U 'U 

1 Vl?l1m';it~1 oif\ll'U 1~~ bb~~iJ'\J';i~~Vl6mvo.J 1~fl'VInJ;t.n11~n1';ibU~ f!'UbbU~N"lleJ~ b'VIii'l~ ~eJ~fi1'Ufl~ bb ';j~~'UJ11 'UvieJ ' . 
Penstock hJ1 ~ Pressure Rise bfl'U 25 % 
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- fl1':i~~~~1 'IX:il~vh•'lAl'LJAll 1 VJJJ bthJ'IliJ~~Ii11111':itltl~-btl~ 1~'<1l1n~TLJVJ111~ bbG1dJ'lltJ1~ 
b 'VIl11~G1ll bb{;l~ 1~111~':!~1'\.J 

'U ' 'U 

"' 
- 'Vl~li1e:J'LJ1 i~1tJ':i~'LJ'LJ Al'UAll 1 '1Xii11l11':itl1 .ff~1tJ 1~~ bbG1~i'hh~~'Vl6.n1'\Al e:Jtl mt1h~uu 

' ' " a! V 0 .C::::.. I i.l Q..l .c::ll 

fld'LJ All ll'll€1 fl1'VI'LJ ~'Vl1~ b 'Vl fl'\.Jfl €1 t.n~'\.J€1 tJ ~~'LJ 
' 

(1) Auxiliary Relay Contact Rating 5 A 3-4 NO and 3-4 NC 

(2) Speed Detector & Display Detect the Speed by 1 or 2 Proximity Switch, 

Speed Detecting Set 0 - 3,000 rpm, Output Signal 4 - 20 mA, Output Contact Hi or Low Speed 

Detecting 2 Channel, Power Supply 24 VDC 

(3) li11t.J1'VJ61'1VJ1'u DC Control Circuit 'lltJ1~1'1Xb'VIl11~1i1lln'Ue:JtlmrubbG1~btltJ1tl~1ll 
' 

(6) Current Transformer Rated 5 VA Class 0.5 61'1V11''LJ Measuring bbG1~ Class 5P20 

cl'1V11''LJ Protection VJ1m'VIl11~1i1ll Secondary 5 VJ1e:J 1 A 

(7) Directional Digital Multi Display Meter, Input 3 Phase 400 VAC Rated 

Current 5 'VI1e:J 1 A (Can be Range Setting), Output Display €1~1~11e:Jt.J :Volt Line to Line, Line to 

Neutral, Amp, Watt, Var, VA, Watt-Hour Import, Watt-Hour Export, Frequency 

- ':i~'LJ'LJ Annunciator iJ Lamp Test Switch, Alarm Reset Switch bbG1~ Fault Reset 

Switch ~ruru1rub~€1'\.J'<Il~~e:J~i'J~~~ruru1rub~t.J~bbG1~'VIG1€1~1vJm~'\Al~'U bde:Jn~ Alarm Reset Switch ~ruru1ru v v v v v v 

b~t.J~'<IJ~I?lu bbl'i'VIG1€J~rJ~fl~~~€1~ '<ll'\.Jnl1 Fault '<\J~'VIl1~1tl ~~n~ Fault Reset Switch 'VIG1e:J~1'VJ ~~'<IJ~I?lu 
'U 

li11l11':itl'Vl~li1€J'U~f1Jf1!1rub~t.J~bbG1~'VIG1€1~ 1m~t.Jn~ Lamp Test Switch 1~t.J~1''LJ~1~'<\J~~e:J~bli1tJ€Jbb uu 1 'IX '\Al'\Al. 

Vl'<ll1 1ru 1 e:JtJiJ~ ne:JtJ (9\'1 b iJtJ m':i 
' 

- n1':i~~~~1'1X~~~~ Annunciator System H~VI111~ Generator Control Board 
'U 

1 '1Xbtlt.J~'\Al€Jfl'Ufl1':i1 i~1'\.J'\Al~€Jll'Vl~G1€J'LJ 1 i~1'\.J':i~'LJ'LJ Annunciator 1 '1Xii11111':itl1 i~1'\.J 1~bU'LJ€1~1~~ 

5.11.2.2 PROTECTION FUNCTION 

- ':i~'LJ'U Relay Protection 1 'IX b Vl t.J~'\Al€161'1VI1''Ufl1':iD€J~ntJ~1lll11~':i)i1tJi f'lln':i':ill€1 ~1~11e:Jt.J 
l?l~d 27/59,50/51, 50N/51N bbG1~ 811~t.J~~~~H~1tJ'V1111VJ1e:J.n1t.J1tJ~ Gen Control Board '\Al~€111 

'U 

'Vl~li1€J'LJ 1i~1'\.J':i~'LJ'LJ Protection Relay 1 '1X!i11l11':itl1 i~1'\.J 1~~bbG1~lJU':i~~'Vl6m'\Al 

- Generator Circuit Breaker & Power Cable i'JV1n~'lltJ1~bbG1~n1':i~~~~btltJ1tl~1ll 

mm~1tJm':i~~~~'Vl1~1 'VJvhcl'1VJ1'utl':i~b 'Vlf'11 'Vlt.J 'llmli1l11Allif'llm':illli1mtJbb vi~tl':i~ b 'Vlf'11 'Vlt.J 1 tJ'\Al':i~'LJ':ill 
"' 

':i1'1ltlt.lw1 (l!i1'Vl.) b~e:J1i~1'\.Jfl'Ubfl~e:J~n1biJ~1vJvh'lltJ1~1JJ11e:Jt.Jn11 80 kW (100 kVA) 400 v 1~t.J Generator 'U 

Circuit Breaker iJ Shunt Trip bbG1~ Closing Coil 24 VDC 

- 'Vl~li1€J'LJ Operation & Function Test 1'1XG11l11':itl1i~1'LJ1~~bbG1~lJtl':i~~'Vl6m'\Al 
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5.11.2.3 B'llmWbb6l~HIN~b~eJ:!J~BtlU"lf~B'llmW';i~U'Ufi'JUfi:U (HMI Panel) 
i 'i 'i 'i 

~\?l~·HJ'\Jmrubb?l\?1~~~ Human Machine Interface (HMI) b~€l:U~€lfl'U'IJ\?1€JUn':lru':l~'U'U 
' ' ' 

rn'UA:W PLC bb 'U'Ue:J~?l1Vlfl':l':l:W b ~mb?l\?l~~m U'W m1vJVJn~ bb~~rn'UA:W'\AI~e:J:wu'WVi n-ile:J:w~ ':le:J~1'Ufl1':lb ~e:J:U~€1 
~ , 'I 'U 

GYnlru1'WB'Wb'VleJ1bu~ ~1'Wl'W 1 'll\?1 1~ L1?1CJiJAru?l:wu~l?l~d 
c~ v 'I 'U 'I 

bU'UVlth'ile:J~bb'U'U Touch Screen Color Graphics 

iJ Port Ethernet bb~~ Port USB 

iJ Serial Port RS422/RS485 

iJ'IJ'U1\?1VltJ111J€l hitre:Jc.~n-;h 7 -61 
611:W 1':ltl Al'U A:W n1 ':JVll~1'Wbb~ ~ bb ~~ b~ €l'W?lil1l~ fll':lvl 1~1'U~e:J\?1'\J n~1\9l 

' 
611 m ':lmn 'UU'W Vi n-il e:J:w ~ bb~ ~ 1?11Tu1 Vl~ 1?1 €l €l n :w 111'l11?1 CJU'WVi n-il e:J:w~ €l ~ 1 ~ 11 €l c.1 l?i' ~.Q 

~ ~ 

rhfh.r~1vJvh (kW, kVar), rl1'\AI~~~1'W1vJvh (kWH), A119i''dU':l~n€l'Utl1~~ (PF), m~bb611vJvhbb~~~bvJ61 (A)' 

bb ':l~l?i''W 1 vJvhbb~~~bvJ?l (V), rn1:w~ (Hz) 

5.12 DC 24 V SYSTEM 

~-'r'U~1~1il~~€l~~1btJ'Wfl1':lU-'r'U'\J1~ DC 24 V System ~1'Wl'W 2 'IJ1?1L~f.Pii~~B.:!b6t'WB Catalog 

Btlmrui:lX 'VWL ~\11';i'W1B'I.J3J~fiB'I.J~1bi'l'I.Jn1';i \?l~iJ':l1CJ~~bBCJ\?1 \?l~.Q' 
' ' v ' 

- ~1?1Vl1'\AI~€l:W~I?119i'~bb'U~b~€l~ 12 V 'll'W11?1 100 Ah 'llil\?1 Maintenance Free ~1'Wl'W 2 ~n/ 
~ 

v ' 

- ~1?1Vl1'\AI~€l:W~I?119i'~bb'U~b~€l~ 'll11~~Jblil€l11nput 220 VAC Output 24 VDC 30 A ~1'Wl'W 1 'IJ\?1 
' 

/bA~€1~ L\?1 CJ611:!Jl':ltlvl1~1'1.J 119le:J~1~B~ 1 'WiT~ 
- Battery Rack v1'11'llCJl?l~bb~~bb':l~ 'Vl'W~€lfl1':lfl\?ln~€l'W Vl1flbU'W Sheet Steel~~J~~€l~'Vl11'llCJ 

Epoxy €l~1~U€JCJ 2 .&'W iJ':l~CJ~vh~':l~Vll1~bb'U~b~€l~b Vl:W1~?l:w ?ll:W1':ltiCJn€le:Jnu11~-'rm~1Vl~m '\J~ CJ'I.J 1\9l11?1CJ~1CJ 
0 "" lil1'Wl'W 1 'IJ\?1/bfl':l€1~ 

' 
- ~1?1~~ MCCB 1 'W':l~'U'U DC Supply ~1'Wd'WbVlCJ~'\AI€l~€lfl1':l1-if~1'Wbb~~~\?1Vl11l1-ff~1'W hiue:JCJnl1 

5.13 TRANSFORMER 

U1';i.:~~m~1'lli:W'mb'll~.:~hJvh'I.I'I.J1~ 75 kVA 1ii1'1.J1'1.J 1 ~n bb~~"lf'I.J1~ so kVA 1ii1'1.J'J'I.J 1 ~n 
' u u 

~-'r'U~1~~~J~~e:J~~1bu'I.Jm':l'\J1'U'\J':J~ u1':l'l-'rn~1Vl1i'mbum1vJvh'U'W11?1 75 kVA ~1'Wl'W 1 ~n bb~~ 
'lJ q 'I 'U 

'U'I.J1~ so kVA ~1'Wl'W 1 ~n ':ll:WbU'W 2 ~n1Vf?l1:W1':lt11-ff'l1'W11'l~ L1?1CJ~1bU'Wfl1':ll?i'.:J~e:J1ud 
" " 

- ~1?1Vl1'\AI~e:J:w b '\J~CJ'I.Jthw'I.JV!1i'mb '\J~'l1 mJ~'lVl:W\?1 bb~~v1'1m':lml~~Ji'1?1ri1Al1m U'I.Ju'I.Jl'W'lle:J'l 

tl1il''WV!1lmb '\J~'l1 Vf1~rh~1:wmmt01'1.Jtl1il''WVl1i'mb'\Jm1 wJ 
"" 

- ~':lllilli?1A1fi11:WbU'Wu'Wl'W'lle:J~'l11?1m~bb ':l'l?l~ - bb ';i'l~1 
" 

- ~1?1Vl1'\AI~€l:WbU~CJ'WU~bn'Ue·hil'l bb~~ Bushing ~'lVl:W\?1 
- ~':lllil?l€l'U~l~€l611CJbb ':l~?l'l - bb ':l'l~1 (Vllfi11:W?l~€J11?1/'iJ'U?l~flbn~CJl) 

" 
- ~':lllil?le:J'Um CJ'W e:J n'll e:J~Vl11 mb '\J~'l/A ~'U':l~'U1 CJ m 1:w ~e:J'W bb~ ~?fill '\AIm ':l~ \?l~'l 

' ' 
- ~':lllil?l€l'U'U'IJ~~bb':l'l?l'l - bb':l'l~1 bb~~vl1Al1:W?l~€l1\?1 ' ~ 



- ~'~1T'il?JeJu1~1'luthwt.!lwtl'-:~eJ~ 1 VJ~ 
- mT'il?leJ'IJ'jiiJ~eJ:!J bbm '1J"iJ~\9leJ?11 t.I~'Wbb~~?l1c.J'i}JI'!1el'W 

' J 0 <U ..::::1 i.l ..:::::.1 Q..l .c::::!t, 

- "llmJ'\J11-:J1fl~1?1 ~1t.Jfltum'j11Jbb~~bu~?l~-:Jb~:w 
' ' 

5.14 TRANSMISSION LINE 

~-ru-.il1-:J"il~\?l el-:1~1 b U'Wfl11u-rmh-:~ D11 -:~-rn~11~uu'<\l' 1VlU1t.J 1 vJvh (DISTRIBUTION SYSTEM) 
'U ' ' 

'1J'W1~bb 1-:11'l'W 3.5 kV 1 Vfmm1t;l1.ff-:~1'W 1~~ 1~t.J~1bU'Wfl111'1-:~19ieJ hJd 
- ~~VJ1'jiiJ~eJ:W~~~-:~ Dropout Fuse 1-ffnu1~'1JU1vJ 3.5 kV 10 kA '<ll'1'Wd'W 3 ~~ 'jiiJ~eJ:w Fuse Link 

'1J'W1~ 6 A '<ll'1'W1'W 3 b~'W bb~~~11m111-ff-:~1'W'<Il'1'W1'W 15 b~'W 

- ~~VJ1'jiiJ~eJ:W~~~-:~ Lightning Arrester '<ll'1'W1'W 6 1'11 1'W1~'\J'IJ?l1t.J~-:~1vJvh 3.5 kV rieJ'W 

Vl~mbu~-:~1vJvh ~-:~ 2 ~n 
'U 

- ~~VJ1'jiiJ~eJ:WbU~t.J'W LT Switch 0.5 kV 400 A 'jiiJ~eJ:wVJ1~ '<ll'1'W1'W 3 'lJ~ 'jiiJ~eJ:W~-:i:WeJ'IJVJ'd?lbl 
' 

1-ff-:~1tJ8n '<ll'1w'W 3 'lJ~ 11:w~-:~~'W '<ll'1'W1'W 6 'lJ~ 
' ' 

- ~ ~VJ1'j!IJ~ el:!Jb tJ ~ t.1 'W?l1 t.1 Power Cable Transformer "il 1 fl'Vl ~ elbb tJ ~ -:~1 vJ vh u~ b 1 ru eJ 1 fl11 

11-:~1 vJvh 1ul?i'bb~N?JiVJ"Ilmufl:wbfl~eJ-:~n1b'W~ 1 vJvh~1t.i'lJ'W~?J1tJ 1 vJvh NYY '1J'W1~ 1d.Jt!eJt~n11 7o 1'1111-:~:W~~b:wl'l1 
'U ' 

1 VJdJ~-:~VJ:w~ 1~t.J~~~-:~1'11:W:W11'11fii1'Wfl11~~~-:~VJ1-:~1 vJvh~1VJ-ruu1~bVJP11 Vlt.J '1Jm imm1:w?Jm'Wbb~-:~tJ1~bVJP11 Vlt.J 
"' 

1 tJ'jiiJ1~'\J1:W11'1Jutr:w.n ( 'd?JVJ.) 
'U 

- u-ruu1-:~Y1'Wflel'Wn'11'1 b?J~:w b Vl~m ~el 1-ff11-:~VJ~mb u~-:~1 vJvh'1J'W1~ 7 5 kvA bb~~sdeJ:wL111-:1~1~'W 
' ' 

Switch Yard .1 Vlb'Vl:W1~?l:Wtl'U?l.fl1'jiiJY1tJ~ bb~~iifi11:WU~eJ~ilt.J 1'11:W:W11'11fii1'Wimm1:w 
"' 

- ~~VJ1'jiiJ~eJ:wbtJ~t.J'W?l1t.J 1 vJvhb1-:i?l-:i1~uu'<ll'1VJ'l11t.i 3.5 kV '1J'U~I'l1tl1eJ~~:Wb .Wt.~:w~ bn~mb tJ~eJt.J 
'U 'U 

b?l~:Wbbfl'Wb'Vl~fl ACSR: Aluminium Conductor Steel Reinforced '1J'W1~1d.Jt!eJt.Jfll1 35 1'1111-:i:l'l~~b:Wm 

"il1n h-:~1 vJvhti-:~"iJ~Vl~mbu~-:~'<ll'1Vl'll1t.J 1~CJ~VJ1-:~1d.Jt!eJt~n11 1,5oo b:WI'l1 Vl1eJI'l1:Wbb'W1?J1t.J~-:~~u-ruu1-:~ 
' ' 

- ~~VJ1'jiiJ~eJ:w~~~-:J?l1CJ Overhead Ground Wire "iJ1nb-:~1vJvhti-:~"iJ~Vl~mbu~-:~'<ll'1VlU1CJ 
' 

1~tJ~Vl1-:J1d.Jt!eJCJfll1 1,500 b:WI'l1 Vl1eJI'l1:Wbb'W1?11tJ~'l 

- u-ruu1-:~L111-:~-rn~1b?J11 vJvh 'jiiJ~eJ:weJumruu1~neJui'J1:Wbb'Wd?l1CJ~-:~~'ll11~ 1 Vf?J1:lJ11t;l1-ff-:~1'U 1~ 
'I 'I 'I 'I 

~bb~~iiu1~~VJ6m'ji\J bb~~bu~t.J'Wb?l11 vJvh~'ll11~'<1l'1'W'd'W 3 l?i''U 
' 

- ~~VJ1'jiiJ~eJ:wbu~t.J'W~nil1m~uu'<ll'1VJ'tl1t.~ ~'1!11~ 1 Vf?J1:W11t;l1-ff-:~1'W 1~~ bb~~iiu1~~VJ6m'ji\J 
'U ' 

- ~~Vl1b?J11vJvhfleJ'Wn11'leJ'~bb1-:~ (Am.) '1J'W1~ 9 b:W~'~1 '<ll'1'W1'W 5 l?i'tJ 

- ~~Vl1fleJ'W?lU'W '1JU~fleJ'Wfl'11'leJ~bb1-:l (Crossarm Spun Prestressed Concrete) 'jiiJ~eJ:WbVl~fl 

u1~n'UfleJ'W (Flat Crossarm Brace) '1J'W1~1'11:W:lJ11'11fii1'Wfl111vJvh~1Wl:l'l.n1fl 'jiiJ~eJ:weJLJmruu1~neJu 
"' 'U ' 

~1b?J1~1VJ-ru1-ff-:~1tJnub?J11vJvh 9 b:wm '<ll'1'W1'W s 'lJ~ 
' 

5.15 INSPECTION DYNAMIC BALANCE AND ALIGNMENT 

- 1'111"il?leJ'\Jbb~~bbm'1Ju-ruu~-:~ Dynamic Balance 'lJeJ-:1 Runner & Flywheel 1VfeJ~b'Wbnrusvi 

- 1'111"\l?leJ'\J Operation and Function bb~~u-ru~-:~ Dimension and Clearance 'lJeJ-:~~tJmru 
1'11:w<ffeJn1Vl'W~11tJ~~b8tJ~ .ffe1 5.1 - 5.91VfeJt.J1'W~n~~b'Vl:lJ1~?l:w 

'U 
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- ~':iT'Il6HJUbb~~tH'u~.:J Alignment "lleJ'IbA~B'~n'~'lli'tH11 bA~eJ'Irl1b'Uii11vJvh bb~~B'llmru~ 
' 

b~ m-1i'B-:~1 Vfm.n 'Ubb 'Ud':i~'U1U bb~~m.n 'U~nli1m~':i:01'U 
" " "' 
- ~':i'd'<il?feJ'Ubb~~bbm"ll'll-rutJ':i'l Noise and Vibration "lleJ'IbA~eJ'In'!Vl'U1l1 bA~eJ'Itl1btJii11vJvh 

' 
bb~~B'llmru~ b~cn-1i'B-:~1 VfmJ1 'Ubb 'U1':i~'U1Ubb~~mJ1 'W~nli1:u1~':i:01'U 

" \J 'lJ &I 

5.16 TEST AND COMMISSIONING 

~-ru~1'1\?leJ'!'Vlli16'feJ'U bA~eJ'I n-:~Vi'UJ1 bbGl~bA~eJ'Itl1 b Uli11 vJVJ1~~eJ:UeJ'llmru'll':i~f1eJ'U 1 Vl~1tJ Load 
" ' 

~1:U?fm~J111i1tJ\?leJ-:~:rlb1m?f~?f:u1 'Uf11':ib~'UbA~eJ'I~1tJ Load hitfeJtJf1l1 24 -ti'1 1:u-:~ ':i1:U~'I'Vlli16'feJ'U 

- Start Operation Test 

-Normal & Quick Stop Test 

- No Load Bearing Heat Run Test 

- Load Bearing Heat Run Test 

- Load Reject Test 

b ~mb6'fli1-:~1 Vfb ~'U11bA~B-:~n.:JVi''Utl1, 1vWum':iu-ruu':i'lbb~11 VfmJ1 'UMn~~~ 6'!1:U1':i~Hf-:~1'U 
' " 

1~dJ'UeJ~1'1~bb~~:rl'll':i~~'Vl5.n1~ 11i1tJf11':i'Vlli16'feJU\?lB-:~hJ:rlm':i~1"li:u"lleJ'Itl1, tl1:ir'U, '<il1':i~u hJ:rlm':ii'U Vl~eJ 
mm':i~li1'lln~~'U "1 eJ'Ub-deJ-:~:U1'<il1f1f11':ivl1btJ'U'I1'U~"Il11i1~rum~ hJ1~:u1~':i3Il'U Vl~eJ 1-1i'16'!VJ hJ~ 

- vh~bA~eJ-:Jn'IVi''Utl1bb~~bA~eJ'Itl1btJii11vJVJ1~~eJ:u~'llmru, Water System, Hydraulic System 

Cooling System ~'IVl:Uii111i1tJ1.ff':iVi'?f~m:u:u1~ ':iJl1'U"IleJ'I b-:~1 'VJVJ1 bb~::~e:Hlb6l't.JeJ ~ii~.nw~Hn ~ ww. 
b ihJ"IHJurie:ru 11i1tJ~-ru~1-:~\?lB-:~'llnu~1 Vfb U'U 1 'll~1:u.&'U~B'Um':i:u15~ ~e-J~~ bb 'U~'l11 bb~~\?lB-:~1~-rum':i~':i'd'<il?feJ'U 

'U !V d.J 'U 

'<il1f1~A1'UA:U'I1'U'Vlf1';i~tJ~~'U~eJ'U 
" ' ' 

- sdeJ:uu-rutJ':i'I~'U'U~b'dtu Machine Hall bb~~mtJ1'Umm':ib.:J1'VJVJ111i1tJvl1f11':iU1':i'l-rmn 
' ' 

sdeJ:u bb"ll:U~'Ub~:U 1 Vlb~tJ'UbtJtJ'U 1~':i~vi'u bb~~:Wm1:umli1b~tJ'I~ b Vl:U1~6'f:u~PiBm':i':i~'U1tJtl11 Vi1 Vl~~-:~~m':i~U1 tJJ1 

':ieJ'U'U~b 1tu:01'Ubb 'Vl,'U bA~eJ'I (Base Plate) Vl~eJ mli1b~ tJ'IeJeJf1'U~b 1tu'Vl1'1b-1i'1eJ1A1':i h-:~1 'VJVJ11~ b U'UeJ~1'1~ 
"' 

~~eJ:U~Ii1vl1~eJ'I':i~'U1 tJtl1':ieJ'U'U~bdtu:01'Ubb vl'UbA~eJ'Ifl'IVl'Utl1 (Turbine Base Plate) 1 Vl6'!1:1J1':i~ 1-ff-:~1'U h1 
"' 

b U'UB ~1-:~~ ~~eJ:u~-:~'Vl1~~'U~1 tJ m':i:UlBbb~~A ru.n1~"1leJ'I~~1~:u1~':i:01'U 11i1 tJ\?leJ-:~ b?f'UeJ e-J~ ~ ii' rusV1~1 Vf ~~. 
' "' 

~ ' 
b Vl'U"/JeJ'U f1 eJ'U 

- ~~'Uh:J1'VJVJ1 'Vl1~1tJ~':ieJ'I~'U ~~eJf1~ "/JUii11-ffnu~'UAeJ'Uf1~~ 2 .fr'U bb~~'Vl1~1tJ~ CHUGOKU 

CS-771 (~b~m) ~Vl'UVltl1U':i~bJl'Vl ~~eJf1~~~m1:ui?l ~ HIFLOOR 900 (b-:!1) Vl~mVitJ'UbYh ~n 2 .ff'U 

- ~eJ1~eN Trench 'Vl1~1tJ~':ieJ'I~'U ~~Bn~ "/JU1i11-ffn'U~'Ub'Vl~f1 2 .ff'U bb~~'Vl1~1tJ~ CHUGOKU 

CS-613 (~b'\111) ~Vl'U'VltltU':i~bJl'Vl ~~Bn~1~~m1:uvi' ~ HIFLOOR 900 (b'l1) Vl~mVitJUbvl1 ':i1:UA11:U'Vl'U1~ 
hJtfeJtJf1l1 300 1:UA':ieJ'U 

u-ruu';i-:~mm';i 1 ':i'l1 vJ.Yh 1 VfilA11:ub Vl:U1~6'f:unu?f.n1~~'U~ bb~~:nm1:u'll~Bii1ii'tJ~1:u:u1~':i:o1'U 
' "' 

ll"\1 fl';j';jlJ 1 'Uf11';i~ (i)~'l bA~eJ'I n'IVl'UJ1 bb~~ bA~eJ'Itl1 b Uli11 vh~1~~eJ:UeJU mru 11i1 tJVl1 niif11':ib U~tJ'U bb U~'I"IJ'U1\i1 

fJ~Irt ~A· dtt 
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~'W~mrn~h.:J1vjvhb~:W Vi~€1 u-ruu~'l1fl~'l?l1'1'lfJlfl1~, ~1'W~1n, b?l1, rn'U-ru~e:J'l, 1A~'lVl~'lfl1 bb~~ ~'W 
' "' 

1 ~'~1 vjvh b vlme:J.:J-ru m~~~~'~ bA~e:J'ln'l~'Wtl1 bb~~ bfl~e:J'lrl1b iJ~ 1 vjvh~1e:J:we:Jtlmru1 mJ ~~u:ij1.:~19i'e:J.:~b!;f'WB 
' " 

bbUU 1~ 'W'W. W1il11W1eJ'L!:ir~rieJ'L!~hb'ihmT~· ~-re:J:wtl-rutl~'ll?l~t:,J'W'le:nm~, tl~~\91 - m.!1~1'l, Vi~'lm, 'l1'W 
q , 'I '\.1 

~~LJLJ1 vj~ 1.n1 t.1 1 'W e:J1A1~ bb~ ~ 'l1'W~~uutl~~tl11 'W 1 ~ '11 vj~1~u-rutJ ~'~1 Vlb Vl:W1~?l:w bb~~:WA11:W bb ~'~ bb ~ '~ 
' 

b y;t.l'l~€J~€Jn1~ 1i'l1'W 

~-ru{J1-:J~e:J'~1.V~e:nA1~ 1 ~'~1 vjvh 1'11:Wrl1Vl'W~$i''~d 
" 

"' "' ' 
- YJ1Vi~e:Jn~'l~~e:J'l~'W €1~1-:JUe:Jt.J 1 bVlt.ld 

IV iJ I I iJ I 

- YJ1Vl~e:Jn~'l~VJUVitJ1-a''WVJVl'U'l~1t.J~'l11e:J~fl~~n e:J~1'ltJ€Jt.J 1 bVlm 
iJ iJ I i.l I 

~ .:::::., .c::l Q..l i.l V .c::l iJ .c::l 0 <=;::,1.::::., I i.1 q 

- Yl1Vl~e:Jn~'l?!YlUVi'W1'1l'WYl?le:J'l~1tJ?l'W1e:J~fl~~n e:Jt.J1'l'We:Jt.J 1 bYlt.J'd 

il.n1 ~ 1 'L!eJ1fl11(fleJ'L!n~~) 
"' "' ' 

- Yl1Vi~e:Jn~'l~~e:J'l~'L!'IltJ~ Epoxy Varnish €1~1-:JUe:Jt.J 1 bVltJ'd 
i./ !i.J I I I 

- Y11Vl~e:Jn~'l~VlUVitJ1oU'WVlVl'U'l~1t.l Epoxy H.B. Finish e:J~1'ltJe:Jt.J 1 bVltJ'd 
i.J 2./ I I 

- Yl1Vl~e:Jn~'l~VJUVitJ1-a''WVl?l€J'l~1tJ Epoxy Finish e:J~1'ltJ€JtJ 1 bVlt.ld 

il.n1 ~'L!Bn bb~~ 1 'L!B1f1Tac1:U') 

- LJ1~'~-rm~1~b de:J 1ir~1t.JArum~m .Unm1'W 1:ir 
' ' 

5.19 ELECTRICAL METERING DEVICES 

- ~~Vi1bfi~€J'lYl~?l€JU Insulation Tester ~Vl€1 HIOKIIR 4056-21, FLUKE 1503, SONEL 

MIC-10 Vl~e:JbVltJUbVh "ii'1'W'd'W 1 'll~ 
' 

- ~~Vl1 Digital Multimeter ~Vl€1 HIOKI DT4282 True-RMS, FLUKE 87V MAX, GOSSEN 

METRAWATI METRAHIT AM XTRA (M240A) Vl~e:JbVlt.JUbVh "ii'1'W1'W 1 'll~ 
' 

- ~~Vl1 Digital Clamp Meter 'lltJ~ Clamp On AC/DC ~Vl€1 HIOKI 3288-20, FLUKE 324, 

SONEL CMP-1015-PV Vl~e:JbVltJUbVh "ii'1'W1'W 1 'll~ 
' 

- ~~Vl1 Thermal Imaging Camera 'lltJ~ Infrared Scanner ~1'Wl~~U!Vit;Ji'l hJue:Jt.Jn11 -

20 ac Ci.:J 350 ac ~Vl€1 UNI-T UTi260B, FLUKE VT06, FLIR TG267 Vl~e:JbVltJUbVh "i\'1'W'd'W 1 'll~ 
' 

- ~~Vl1 Insulated Screwdriver Set bbUU~~'Il~ 'll~~~hiue:Jt.Jn11 6 ~'W ~Vl€1 STANLEY, 
' ' 

WERA, KNIPEX Vi~e:JbVlt.JUbVh "ii'1'W1'W 1 'll~ 
' 

- ~~Vl1~e:Jn?l~'~~'~?l1t.J1vj '1J'W1~1lJt!e:Jt~n--h 2 ~'W ~-re:J:w~u~LJ?l~'~~'~?l1t.J1vj "ii'1'W'd'W 1 'll~ 
' 

6. nTn!;f'L!eJ11fl1 

6.1 ~~'WiJm?l'We:J~€l'l~\91Vll be:Jn?l1~6hV!-ru1 m 'Wn1~b?l'W€1~1A11 'W~tlbbLJLJ 1 vj~be:Jn?l1~tl~~b.flYl 
" " 

PDF File (Portable Document Format) 1~t.J~~'WiJm?l'We:J~mbtl'W~-ru~~'ll€JUI'l~T'il?l€JUfld1:Wfi~Ut;i''d'W 
" " 

t1n~e:J'l bb~~-u~b"il'W'1le:J'lbe:Jn?l1~ PDF File rie:J'W~~'WcJ'Wn1~b?l'Wm1A1 bb~1:.5-:J?i'liJe:J:w~ (Upload) bvlmtl'Wm~ 
" " 
b?l'Wm1rn1 Vlbbri ~~. ~1'WY11'l'a~uu~~effe:J~~41'l.fl1fl-r~~1t.J~'ib~nYJ~e:JiJn~ 

"' v..d iJ 2.1 ~ v v .J' v v v v ~ ~ .:::::.. 6' 

6.2 e..J t.J'W'lle:J b?l'We:JI'le:J'l t.J'W'll eJ b?l'W eJ bb~ ~ b?l'W eJ ~1 fi1Yl1'l~~uu"il W1le:J"il ~ "il1'l.fl1 m~~'d t.1 eJ b~ nYJ ~e:J'W n?! 
" "' 

1'11:W~ rl1Vi'W~ 111 'Wbe:Jn?l1~tl~~m~~1fl1~ b~ nYJ~e:JiJn~d 1~t.J hi:W b~e:J'W 1 '1l1~ 1 vr'l~'W bb~~~e:J'lme:JniJe:Jfi11:W 



6.3 1 'U n11 ~?l'Ue:J11 A11 Vf ~?l'Ue:J 11A1 ~ tl'U ~~'U'U 1Vl ~~~~ ~?l'Ue:J11A11~ ~ .W8'1A~'I ~~ 81 ~~~~11 A1 ~~ 81 

bl?lt.lb?l'Ue:J11A111d.J ~~~~Vi~m1m\9lmmJ18 ~~~~Vi~e:JI9im18m1 \911d.J ~~e:J'U 1 "1l~1~'U 11Vf18 1 'U ~?l'Ue:J11fl11 Vfr;mJim ' ~ 

vr'ld 11A111d.J~~?l'UeJJiml911'1fl'Uvr'l~1 ~~"1l~~~~~1VIU'I~e:J tl1~1 ~~"1l~~~~~1VIU'I~e:J 1~1911'1fl'U 1 Vf~eJ~TVlU'I~eJ 
~ tJw;11~t1J bl?l8AI?l11A111d.Jvr'li'U~'I11d.Jrl1.f1TQ\J~fi1 ~ ~d.J m'[;m m~'U ~~~~ri11i~18~'U 1 vr'lth'l1-1 ~~!K1 

8.1 ~~u~'1'1Jie:J'I~?l'Um~~'U'I1'U m1d.Ji6m1tJnu~'I1'U 'UAmm imm~m'UAd.J'I1'U ~~e:Jd.J 
~ ~ ~ ~ ~ 

~~ 'U'U9fJeJ1d.J n11\911T'il?le:J'U~~~~Vll?l?le:J'U 1 Vf ~~. ~"'il11!1!1e:J'U~~.n181 'U 30 l'UU'Utll?l"'il1nl'U~'I'U1d.J1 'U~ruru1 
' "'"' 

1~tJlum-au.nu~~1t~l9iewn~bbN'U'VItJ~b~'Ubfl~v~1VfuvtJ~6'1~ d.J • • 

8.2 ~~'U~1'1JimVl1ViU'I~m~~'~1Vf ~~. Vl11'Une:Jt~~1'1VIU1 ~tl'U~1m1~ue:J8n--h 10 l't~ ne:Jt~~.rr1 
~ 

tJ5u~'I1'U~ViU1'11'U vr'ld1t~m1tJ5u~'I1'UU1~~1l'U ~~'U~1'1Jie:J'I~'I Daily Request ~vle:J"lle:le:l'4t1J119l~.rr1 
u 5u~'I1'UI9i e:1 ~m'U ~d.J'I1'U n e:J'U ~ -rr 1u5u~'11'U 1 'U ~~\91~~-r'U 

8.3 ~~'U~1'1JieJ'IVJ1118'11'Um1tJ5u~'I1'U ~'11VfAru~m1d.Jn11 ~1'U1'U 4 "IJI?l Jlt~uu'U~e:Jn?l11 

1 "IJ\?1 ~1~'U1~e:Jn?l11 1 "IJ\?1 ~~~~118'11'U1'U1U Electronic File 2 "IJ~ 1~81'U11t.I'I1'U e:J~1'1Ue:J8Jie:J'IU1~ne:J'U1u 
9 'I '\J 'I 

~18 ~ruru1 118~~~B8~Aru~n~ru~~u~1~"1le:J'I'I1'U ~~~'U'I1'U ~~'U'U 118~~~B8~l?l~e:Jumru 11t.I'I1'Um1d.Ji6m1 
QJ QJ 'I 'I 'I 

sde:Jd.JU~'UU1 '~ ~A~eJ'Ifl'IVl'Utl1 ~~~~ ~A~e:J'Itl1 ~ iJ ~ 1 vJV11~~e:Jd.JeJU mrutJ1~ n e:1 'U ~~ m1\9111"'il?l e:J'U ~~~ ~ ~~ n11Vl ~?l e:J'U 
' ' 

\911'~1 11 8'11'UDt1JVi1~'\J?l11A ~~~~.rre:1 ~?l'Ue:J ~~ 'U~ ~~e:Jd.Jm~ri1 8 m1u5u~'11'U 

8.4 ~~'U~1'1Jie:J'I~~Vl1~~ 'U'U (Drawing) "tlv'I'I1'U~~1~'Wt~m1'\J~'U'\J1'~1 Vf~ tlt~D"'il~U'U ~~~~Jie:J'Iil 
i ~1 n 1~il1 'UU1~ n e:J'Ul"IJ1:U~i~1 n11d.J A1'U Ad.J ?l1d.J11t1~ 'I~ 1 8:W e:J~ ~e:Jd.J fl'U ~~'U ~1'1 ~1 8 1~ tJ Ni''U~1~19iv ~ ' ~ ~ 

b6'1'U mb uu-a1 tJ~:: b~ tJ~ 1 Vf 'W'W. 'W~1 -ann1 Vfw:n:u b ~'U"Uvutiv'U~1 b il'LI m-a bb~ ::tiv'Uci ~:uvu ~1'U ~1~6'1 ~Vf1 tJ • 
Ni'u~1~19iv~'W~v:uci~:uvu1Vf 'W'W. b'U"a'llbb'U'Un-a::~1'l!!t A3 e1~1~~:: 2 "U~ bb~:: -a'llbb'U'U PDF File nu 
ClJ ClJ 'I 'U 

Autocad File :U1~htJ 1 ~~ b~8e:J~1'1Ue:J8Jie:J'IU1~ne:J'U1'\J~18 Single Line Diagram, Control Wiring 

Diagram, Piping and Instrumentation Diagram ~~~~ Protection Wiring Diagram 

8.5 1?1~ ~~~ ~e:JtJ n1ru~ ~~'U~1'~~e:Jt~e:J'U~ vl e:J'l11"1le:J'I1 Vi~d.J11 otl'I1'UVl ~ ~~ Vl'U Jie:J'I~ ~ ~n'U1~~'~1jj 
' ' ~ 

1 Vf~~8'U~e:J8 ~~~~vhuru:U118m1?lm~"tJeJ'I1?l~e:Jumcl ~~e:Jd.J"tJ'U8'18d.J1~n'U 11?lm'U~ ~1A1'1m11 vJV11~~'~J1 
"' '' 

1~~'UVI~U1'U 1'11'U~Vi'Ue:J'IVI11 el1~.f1eJ~'UVl118 ~'1Vil~~:U8'11Vl~ 1~~1?1~\91~8d.J 1 it Vf 
~ 

9. 'a~tJ::b1~1~1bil'Un1'a 

1~8~nm1 'Um1tJ5u~'I1'UJieJ'I~~fK1~?l~"'ilm81 'U 300 l'U U'Utl~"'il1nl''U~~'~'U1d.J1 'U~t1Jt1J1 



10. 1.:!b~'Ub'Un1';i11~1.:! 

nTYhh:nH'ut.h-:~ bfl~eJ-:~n-:~'l~'tJtl1 bb~~bfl~f.l-:1 rh b il~ 1 vJVl1'V'J~f.l&JeJtlmnhh~neJu lfl':i-:1 m':i 1 vJVJ 1 
' ' 

'V'J~-:Jtl1':i~#luvnhhu lfl':i-:Jfll':ibbd-ldJeJ'U 1 bb~~ 2 1'11umb~ieJ'U eJ1bflmilmtl1'U :D'-:~V1i'~r;\'1tl1-:~ 1 1m-:~m':i 1 'Ufl~-:1 
'U 

" " " -nn1-:~b~'UVI-:~~'U 5,7o8,ooo.oo u1V1 

11. n1';i:ci1m~u 

11.1 .:~1~~ 1 ~1'U1'Ub~'U~mm~ 20 "lleJ-:J':i1flT~1~1-:~ b~m:r-ru~1-:~1~~hbiJ'Um':i:D'~Vl1eJtlmru \911dJ 
'U ' 

oUf.lfl1Vl'U~':i1t.J~~b~t.J~oUf.l 5.11 bb~~ 5.12 fl':i'U~1'U bb~~flru~fl':i':idJfl1':i\9l':iT'ilf'U~?I~1~\9l':iT'ilfu-:~1'U11 
' "' ,., ,., 

b ':it.J'U':if.lmbm 

11.2 .:11~~ 2 ~1'U1'Ub~'U~f.lt.J~~ 25 "llf.l-:J':i1flT"JT<ii'1-:~ b~m~'fu~1-:~1~~1btJ'Um-a:D'~Vl1bfl~f.l-:J 
'U 

n-:~Vi'Utl1'V'J~eJdJeJtlmru \911dJoUf.lfl1Vl'Um1t.J~~b~t.J~ .UeJ 5.1 - 5.9 mu~1'U bb~~flru~m-adJm':im1"ilfu~?l~1~ 
' ' 

\9l':i1"ilfm1'UHb1t.~u~eJmb~1 

11.3 .:11~~ 3 ~1'Ud'Ub~'U~f.lt.J~~ 20 "llf.l-:J':i1flT;h~1-:~ b~m~'fu~1-:~1~~1btJ'Um-a:D'~Vl1bfl~eJ-:Jn1btJ~ 
'U 

1 vJVl1 bb~~Vlifmb tl~-:~ 1 vJVl1'V'J~eJdJeJtlmrutl-a~neJu \911dJoUeJn1Vl'U~':i1t.J~~b~t.J~ ieJ 5.1 o bb~~ 5.13 fl':i'U~1'U 
' 

bb~~flru~m':idJfl1':i\9l':i1"ilf'U~?I~ 1~\9l':i1"ilfu-:~1'U 11\1t.Ju~f.l t.J bb~1 
' 

11.4 .:11~~ 4 ~1'U1'Ub~'U~f.lt.J~~ 10 "llf.l-:!':i1flT"J1~1-:~ b~mHu~1-:~1~~1btJ'Ufl1':isdeJdJtlfutl':i-:~ 
'U ' 

f.llfl1':i b-:~ 1 vJVl1 \911dJoUf.ltl1Vl'U~':i1t.J~~b~t.J~oUf.l 5.18 bb~1b?l~"il bb~~flru~m':idJfl1':i\9l':i1"ilf'U~?I~ 1~\9l':i1"ilfm1'U 
' 

Hb1t.~u~Bmb~1 

11.5 .:11~~ 5 ("61~~1t.J) ~1'U1'Ub~'U~f.lt.J~~ 25 "llf.l-:J':i1fl1l1~1'l b~f.l~1btJ'Ufl1':itl':i~flf.l'U~~~-:~ • 
\911dJoUeJn1Vl'Um1t.J~~b~t.J~ oUf.l 5.1- 5.14 'V'J~f.ldJb~'Ubfl'1mVl~?lf.l'U \911dJoUf.ln1Vl'Um1t.J~~b~t.J~ ieJ 5.15- 5.16 

bb~~ tJ5'1J~-:J1'U\911dJoUf.ltl1Vl'U~':i1t.J~~b~t.J~oUf.l 5.17 - 5.19 bb~~-:!1'U~1'U~ bVI~f.lbb~1b?l~"ilfl':i'U~1'U\911dJ~t1jt1J1 
bb~ ~ fl ru~ m-adJ fl1':i\9l':i1"ilf'U~?I ~ 1~\9l':i1"il fu-:~1'U b1 t.J'U~f.l t.J bb~1 

' 
'VidJ1m'Vi~ ~fu~1-:J~eJ-:~:D'~~-:~ bbt:-J'U-:J1'U m':idJi6 bbuuvJeJ1dJ m-am1"il?lf.l'U Vl~?lf.l'U 'V'J~eJdJimm 

'U 

fl1UfldJ-:!1'U bb~~1~fueJ'Uil~"il1n 'V'J'V'J. \911dJoUeJn1'Vl'U~':i1t.J~~b~t.J~ .VB 8.1 1Vfbb~1b?l~"il~-:~"il~?l1m-amum~'U 
' ' 

rh~1-:~1~ 1~t.J~fu~1-:J?I1dJ1':it\"llmunrh~1-:J-:J1~~ 1, 2, 3 -:J1~1~rieJw'11~ 1~t.J1dJ~eJ-:~b1t.J-:~r;\'1#i'u 
'U 

12. eJ~';i1rhtl~u 

Vl1n~fu~1-:~hl?11dJ1':it\vl1-:J1'U1 Vlbb~1b?l~"il\911dJb1m~n1'Vl'U~ 111 'U~ruru1 bb~~ 'V'J'V'J. i11~ueJm~n 
'U v v 

~ruru1 ~fu~1-:J~f.l-:J"Ih-a~rhtlfu1Vf 'V'J'V'J. b'IJ'U':i1t.Jl'UB\9l':i1~f.lt.J~~ 0.10 (l"l'U~"il~Vl~-:JI"l'U8) "llf.l-:J1-:Jb~'Ul1~1-:~ 
Q.J QJ 'IJ 'U C! 'U 

\911dJ~t1jt1J1 

13. tl1'Vi'U~fi'U';i1F11bb~~';i~t.J~b 1~1~'UU';i~tl'UN~.:!1'U 

13.1 ~b?I'Uf.l':i1Fil~f.l-:Jtl1Vl'U~~'U':i1FI1 hJifeJt.Jfll1 120 l'U 
"\) 

13.2 1'?1~ eJtlmru eJ~ 1 VI~ ~1m 'U-:J1'Utlfutl':i-:J1 'Ufl~-:~d~mbtJ'Ut:-.~~\9li1ru"VldJ1\91-a~1'UbtJ'U"lleJ-:~1 Vld-l 
.. "' 'l d.9 

t1-:~ 1dJ ~ 1'U n1 ':i 1 -il'-:~ 1'UdJ1 ri eJ 'U 1~ t.J ~fu ~ 1-:1 ~ f.l-:~ fu tl -a~ n'U rn 1dJ bi'1 t.J Vl1 t.J"ll f.l -:~-:~ 1'U bb~ ~ m -a bi'l ~ '111 -a~ u fl'V'J 1eJ-:~ 
"\) ' 

B'Ub ~ eJ-:JdJ1"il1flfl1':i~1 btJ'Ufll':i"llf.l-:J~fu~ 1'l~"ll1~fl rum'V'J Vl1eJ 1 -ill'?!~ 1dJ ~'V'Jf.l 1 'Um-atli)llil-:~1'U 1 'Ufl~-:~db tJ'U':i~t.J~ b 1m 

1 tJ ti'ui1~"il1nl''U~ 'V'J'V'J. 1~m1"il'!udJeJ'U-:J1'U-:J1~?1~Vf1t.J ~-:~dVI1fl'V'J'UoUeJ'll1-a~un'V'J1eJ-:~1tJ-a~t.J~nm'!utl':i~n'U 
' ' 



Vlih 17 'illfl 17 

fl11dJ'1lT~~'U f1'1Al~€l'l 
' 

13.3 f11'Hl€l~ U1~f1€l'U bbi:1~~~~'l '!Al-r€ld.J'Vl~ii'l€l'U btl'WVlih~'1.1€l'l~·fu{i'1'l~'li'W~~€l'l~1b'U'Wf111 
'U 

1 Vll~m l'mi1'W'Vl1'l1 m m1d.J bbi:1 ~\911d.JVIU'l~e:Jrii1B'll e:J'l'U~~'Vl ~ ~~ 191 
"" 'U 'U 

13.4 ~-r'U{)1'l~€l'l1.rrfll1d.J1~:U'~1~1'l1 'Wf111'lll]u~'l1'W 1~tJ:iJ1 Vfbil~fll1:W b~tJVl1cWl€l'Vl-r'!Al8~'W 

'1.1€l'l'Vl1'l11'1.1m1bbi:1~ b€l n'1.1'W 1ld.J~'lii'l1511~ill.nfl~ 1'll m1d.J b~ tJVl1tJ 1~ 1 ~ bn ~~'WeJ'Wb ti €l'ld.J1:u1n m1ul)u~ 'l1'W 

'1.1€l'l ~-r'U {)1'l ~-r'U{) 1'l~ €l'l-r'U ~ ~'1.1€l'U b€l'lVl'lVldJ ~ 
'U 'U 

14. m':i~·:r;rua'Vl5 

14.1 '!Al'!Al. ii'l'll'W~'Vlfi~:u~ b~€l n1-rr'1.111~ '1J'W1~bbi:1~ b '\J~ tJ'Wbb Ui:1'lU~dJ1tlN1'W bb1:1~G1l'WU1~f1€l'U~'W 1 

\911:1 €l ~:u'W m1 b ~dJVl~€l 1:1~11 tJ m1 bbi:1 ~Vl1 n ~ bii'I'W€l11 m bb 'W'U b €l n~:~11\911d.J~ n1Vl'W~ 1 'W-rr €l 4 1:W fl1'U il1'W '!Al'!Al. 
'U 

1:1-:Jl'W~'Vlfi~ :u ~l'l ~~'Vl61 'W m1 b .rr1 bii'I'Wm1rl1'1J€l'l ~ bii'I'Wm1 r1111 m!'W 1 

14.2 u~mru'l1'Wbbi:1~11tJ1:1~ bB tJ~.rr€ldJ1:1~1-:J61 1 'W.rr€l n1Vl'W~11tJ1:1~ bBtJ~ b tl'Wb V1 m.rre:Jd.Jm -de:J'l~'W 
" I " 

611V1-r'U f111bii'I'W€ld1rl1 b vh~'W 1~:~~~'\Jmru~'W 1 bb~iJ1~1~LJ 11 bb~i1rll1d.J"i11b tJ'W 1 'Wf111~1b 'i1'Wf111b ~€l1 Vf~:~1m1t1 
1.rr'l1'W 1~~ b tJ'W 1 't.Jmd.J1191t1'll1~i:~'lr1tl1 Vf~mldJ€ltJb 'Wf111bii'I'W€l11rl1~ltJ ~ bii'I'W€l11m1:Wm:u'l11dJ1n~1lB1'l'llm~dJ 

' 'U 'U 

l'lb~'W Vl~e:J b li:111911d.J~1~'U 1 'W~ruun1~ 'tJ~dJ1tw'l1'Wbbi:1~-rrmJ1:111tJ1:1~bBtJ~~bb Vf:u~'l~bii'I'W€ld1fl11:11d.J11t1 b~'W'Vl1'l 
'I v Q.l 'U 'U 

1 '\J~I:Im'W~ '!Al-re:J:w~'l6111l:Uii'lm'IAlVlih'l1'W b~mtJ'W.rr€ldJ1:11 'Wf111bii'I'W€ld1fl11~ 
'U 'U 

14.3 ri11.rr~1tJ~1'l11 'W1~wi1'l~1b 'i1'Wm1 b'li'W riTLhtJ 1rl1'lf111 ri1tl1'll1~'ll1 ri1m~ bbi:~1 'Y'J.Yh 

bbi:1~ m ';l'Vl ~G'I€l'U'Vl n'1.1'W~ 1911:1 €l~:u'W f111bfl~ €l'WtJ 1 tJ'l1'Wii'l1511ruu1.nmld.Jfi'l m1'1Jfl~~~'l bbi:1~ 1 -rrt 'Y'Jvhli'1 m11 
' 'U 

1 'Vl11"1'1Al'V1.1flm1l tl1'll1~'ll1.1flm11 bbi:1~m1~e:Jt1e:J'We:Je:Jn1 'll b~e:J'l1'Wbb~l bl:l~:u ~-r'U{)1'l~e:J'lb tJ'W~-r'U~~'1.1e:J'U 
'U 'U 

~~~e:J'1111~A1511d.J b i1tJdJ bb1:1~fi11orr~1me:J'l~'li'W 

************************************************* 


