
';h~1-:JtJ-r'Uth-:Jbrl~eNtl-:J'l~\!l11bb6'l~brl~e:J-:Jn1bu~1~h~1'w~mJe:JtJn'mltJ"a~ne:J'U
q q 

1rl"a-:Jn1"al'VJ.w1'w~-:JJ1"a~~'UVilhj'1'u 1rl"a-:Jn1"a"lJ'I.Jbb:~hijt! (thb~t1~)
~ q 

~1'U6'lbb:lJt!~ el1IJ)m~t1-:J~11 :5'-:JVi'r~lb~t1-:J1Vi:lJ 1 1rl"a-:Jn1"a 

ne:J-:J-w~t!1'V'l~-:J-:J1t!'Vl~bb'Vlt! 

(~~~ 
( ~~~~'~~~1/~1~~1~ ) ( 'UltJ~Vl5m eleJ'U'\Jruru~ ), ...... , ...... 

1I"1lmt!BD~nl1 1I"1lmt!BD~nl 1 



'jlV~~bBv~wlru&lm~Jru~bu'Wl~"1JB\I\l1'W• 
11{)1 ,:ju~\nJ1 \I b~~B\I n\l~'L!l11 bb~ ~ b~~B\I rl1 biJ~1'W~1'W~B~BU n'jruu'j~nBu 

~ . 
1~'j\ln1'jl'W~1'W&l\lt11'j~~'U'Vi~hhu l~'j\ln1'j"1J'i.m:JJ&u (Ulb~V~)

~ . 
~l'U~bb:JJ'U~ eh..flBb:UV\I~11 :il\l'Vil~b:UV\l1'Vi:JJ 1 l~'j\ln1'j 

m~"r\?ll'Ul'\Al~\I\ll'UVl~bbVl'Ubb61~8'U1mh~~\I\ll'U ('\Al'\Al.)1vi'ri 86'1~1\1 lflJ\lnlJ1v1Yh'0J~\lJ1J~vl'UVI:JJ U l'U 
, 'U 

lflJ\lnlJ'IJ'lJbb:JdJ'U (th b~(J~) ~l'Umb:J'U~ 81bJlm~(J\I~11 ~\lVI'1~b~(J\ll'\t1:J 1~(J~~~\lbfl~8\1nlbu~1v1Yll'\Al~\lJl 
'IJ'\.J1~nl~\le..J~(9l 15 nl~l(9l~ ;;l'l'\.Jl'U 1 bfl~8\1 bbAlb6'l~:Ubb61~b~~v11bU'UnlJe..J~(9lbb61~~1(J1v1Yll1Vln'UJ1~~]J 
ul'\.Jthb~(J~ ~\lbb~l'\.J~ 2 5'\.Jl1fl~ 2539 b tJ '\.J~'\.Jm lJ:u:uu'U '\Al'\Al . 1vi'mTiJ6'l8'U'\Al'Ullbfl~8\1n\l'IX'UJlbb61~, 

bfl~eJ\lnl bU~h~Yll'\Al~eJWJUnJruUJ~n8'U 'I11J~(9l1~m(JnlJlo1f\ll'\.J vl\lJ'U 'V~'\Al. ~\I:lJml~UJ~6'I\lfl:udl~1\1 , " 
U~'UUJ\I b~eJ1Vl6'l1mJ1:1e..J~(9l'\Al~\I\ll'\.J1v1Yll1vi'eJ~l\1~bb~~:lJUJ~~Vl5Jl1'\Al, 

'\Al'\Al. :lJml~uJ~6'I\lfl:udl~ l\1 U 1'UUJ , \I bfl~eJ\I n\l'IX'UJ 1 bb61 ~ bfl~ eJ \I n 1 b U~1v1Yll'\Al ~eJ ~ eJ,U nJ ru 

UJ~n8'U lflJ\lnlJ19fJYll'\Al~\lJ1J~vl'U'\t1:JU1'U lm\lnlJ"1J'Ubb:JbiJ'U (U l b~ (J~) ~l'Umb:J'\.J~ el'lbJlm~(J\I~11 ~\lVll~ 
'U , 

b~(J\ll'\t1:J 'IJ'\.Jl~nl~\le..J~(9l 22 nl~l(9l~ ;;l'l'\.Jl'U 1 bfl~B\I b~B1Vl6'flmJ1:1101f\ll'U1vi'~:lJ u J~~Vl5Jll'\Al bb61~lVl 
lflJ\lnlJI 6'llmJrle..J~(9l-';;hVl1jl(J'\Al~\I\ll'\.J1v1Yll 1vi'(9l1~bbe..J'\.Je..J~ (9l'\Al~\I\ll'U ~\lbtJ'UnlJb~~61~?h'UnlJ1o1f'\Al~\I\ll'U 

" Vl~ bbVl'U~eJ(J~~ 30 'lJeJ\I'\Al~\I\ll'\.J-rr'\.J6'f~v11 (J (9l1~ bbe..J'\.J nlJ"r\?lI'\.Jl'\Al ~\I\ll'\.JVl ~ bb Vl'\.Jbb61~'\Al~\I\ll'UVll\1 b~8 n"1J8\1, 
UJ~bVlI'1 ~\lbtJ 'UnlJ~~ nlJU~eJ(Jfll'IJ CO2 ~rieJ1Vlbn~6'lJl11d~ n~8'\.Jl '\.JlJ:u:uU'\.J Bnvr\lrJ\I btJ'\.JnlJb~~nlJe-J~(9l, 

bb~~nlJ1o1f'\Al~\I\ll'UVl~bbVl'\.J ~\lb tJ'\.JnlJ"r\?ll'\.J1'\Al~\I\ll'\.J~ ~\1~'\.Jbb61~ bu'\.JiJ(9lJ~eJ~\I bb 1~AeJ~(9l1~'\.J1(J'Ul(J1~'Ul~... 
bb~~ btJ 'UnlJ6'f~l\1nlJb~'Ul(9l'U'Ufl ruJl1"~~l(9l~ btJ'UiJ(9lJ~eJ~\I bb l~AeJ~m~ (JVl61'116'1(9l{'lJl~, , 

3. 

3.1 :lJml~6'I1mJ1:1(9l1~nDVI~1(J 


3.21:JbtJ'\.J'Uflfl61A~~~m(J
, 

3.3 1:JeJ~J~Vlll\1b~nn:UnlJ 
'U 

3.4 1:JbtJ'\.J'Uflfl61~\leJ~J~W~l\11:1 m~~'UnlJ~'\.J.;rm6'l'\.J8V1~eJ'Vh61ru0J1 n'UVI'Ulml'\.J'lJ8\11~1l'-B'lflJl1 
q 'U 'U v v ~ 

b tiel\l ~1fl btJ'Uer~hje.h'Ubflru.yj n 1 'iU 'i ~ biJ'Ue.Hl nl 'iU f\U~\l1 'U'1J el'l erU 'i~ n el'U n l'i(911~ 'i~ bDtJ'\Jv( 1~~'U(91~11 fl1 'i 
~ ~ 'U ~ 

m~VlJl\1nlJfl~\lnl'\t1'U~(9l1~~UJ~nll'1 be..J (J bb '\AlJb'UJ~'U'Ubfl~eJ~1(J6'llJ6'I'\.Jb 'Yl1'1'IJeJ\I m~uqj~nm\l 
3.5 1:J b tJ'U'Uflfl~~\l1:1 m~'U~81n'UUru~Jl(J~eJe:r~'l'll'Ubb61~1vi'bb~\I b1 (J'\.J~eJ1Vlb uW:r~\I\ll'\.J'IJ eJ'l 

q 'U If Q.I 'U 'U 

VliJdtJ\ll'U'IJ eJ\l1~1 '\.JJ~'U'l1 bfl ~8~ltJ6'flJ6'f'\.JbVlI'1'IJ8\1 nJ~uru~nm\l ~\lJl:IJ fi'lU~'Uflfl61~ e:J~\I\ll'UbU'\.JVl'\.J ~1'U 
d.-~ Q.I q 'U q 

e:J:il~nlJ nJJ:IJ nlJe:J~~nlJ e:J'U~'\t11J e:J:lJ81'\.J1:U1 '\.JnlJv11bU'U\ll'U 1 'Un:UnlJ·lJeJ\lU~'Uflfl~J'Uvi'ltJ 
'U 'U 'U 'U q 

3.6 :lJfl,ru6'l:IJU~bb~~1:J:lJ~n~ru~~eJ\lVll:IJ(9l1:IJ~fl ru~ nJJ~nlJ'\.JltJ'Ul(Jn1J~~sff8~~~l\1bb~~ 
nlJ'U~VllJ"r6'fV1Jl1A1~nlV1'UV11'\.JJ1'lln:U:Ul'Ub'U n~l 

q d.-'!. q 

3.7 btJ'\.JU~'Ufl A~ e:J:lJ m;U'\Al1'U ~l\1'1l'\.J~U J~mV1JlmB b~ nVlJeJu n ~vl'l n~11 
, 'U 

http:8~ltJ6'flJ6'f'\.Jb
http:UJ~'U'Ubfl~eJ~1(J6'llJ6'I'\.Jb
http:biJ'Ue.Hl
http:tJ'Uer~hje.h'Ubflru.yj
http:n~8'\.Jl
http:1vi'(9l1~bbe..J'\.Je
http:btJ'\.J~'\.Jm


3.8 hhUtl~~~(;1thdtJ'1J'lHnJf~\.!nu~~tloUmi;fum'tJ~tl~loU,~tloUemfL!el1V1llri '\"j'\"j . ru ltltl'j~m~
~ ~ 

tJ'j~mill'jlfnB b~ nVn€)'u n61 VI~eJhi bUtl~m~v'hm'j5'UbtJ'Um'j-iTill'1Jll ':Jnl'jll oV.:J-iT'Umh.:JltJ'Ulj'j'j:JJ1'Um'jtJ'j~ mill 
v v ~ 

~ce; Q~VQ 

'jl mm(;1 n'Vl 'jeJtl m'lfl'j.:Jtl 

3. 9 hJ btJtl0~~UleJn~'Vl~VI~eJm':JJ~:JJn'U ~.:Jm'lltJ5li;151:WtJeJ:JJ~tl~l~1'VIml'Ulll91~JJU l(;1'lJeJ.:J 

~~tloUeJ b?ltleJ1~~fhi.:J1Vli;1~~ leJn~'VI~ll~~ml:JJ~:JJn'Ul'll'U1ltl'U 
~ , 

3.10 ~~'UoUmi;1'UeJ~~'UoUmi;1'UeJ1'U'jtJllUU'lJeJ.:J "n'llnl'j~l:JJ~l" ~eJ.:Jiifl~..li;1:JJtJ~~.:Jd mru~ 
~ ~ , 

oUeJ(91nm"1 nlVl'Uill1VI~loUl~l:JJ~l'jltJ1ill'jltJVlti.:JltJ'Ue:rloUl~1:JJ~lVl~n oUeJ(91n~.:J"1 'Il~~m~ nl'jn lVitlill~illi:htl 
~ ~ 

VI'I1l~ ll~ ~flll:JJ fu e:iill'1JeJU1 'Utl1:JJl ru.:J l'U ~'.:J'1J eJ.:J VI~eJ:JJ ~ Al (91l:JJ;Kru ru l'lJ eJ.:J ~l 'IJ'1 ~d:JJ Al VI ~n:JJl n n 1l 
'U v v '\J 

'1.1 i.I I i.I d m'lJl'jl:JJ m'jltJeJ'U'VImltJ 
~ , 

mru~oUeJ(91n~.:J "1 nlVl'Uill1VI~loUl ~d:JJAl 'jl tJ1ill'jltJVlti.:J b tJtl~loUl~d:JJAlVl~n n'll nl 'j~d:JJ ~ltltl 
~ ~ 

~eJ.:J1i~(;1.:Jl'U'lJeJ.:Je:rl'lJ'l~l:JJ~lVl~mltJ l~ tJd ltJtl~~.:Jltl'lJeJ.:J n'll m'j~d:JJfll~~tloUeJ bi;1tleJ 
~ 

61lVl~u'IJ'eJ(91 n(;1.:J "1 ~1:w1~nlVltlill1VI~boUl~d:JJ~l'jl tJ1 ill d'jtl~boUl~d:JJ~lVl~n ~loUl~d:JJ ~l'VI ml tJ 
'\J '\J '\J ~ 

'Il~~eJ.:Jiifl~..li;1:JJtJ~mU~dtl(91l:JJb~eJtl1'lJ~nlVltlill11ltlbeJni;1l'jb'1lru'1Jdtl, v 

3.11 e:r~tl<UeJ bi;1tleJMeJ.:J~.:J'Vl~ btJ tJtl1tl'j~UU~ill~eJ ~ill ~l.:JJllfl~i5~d tJB b~n'Vl'jeJtJ n61 (Electron ic 
~ ~ 

Government Procurement: e - GP) 'lJeJ.:Jm:JJtJf\:j:nnr;n.:J 

3.12 ~~tl<Umi;1tleJ'Il~MeJ.:JbUtle:r~~~~mtl1tltll'j~ill~.:J VI~eJ 'lieJ:JJtJ~1J1J'j.:J VI~eJ~illV'h Hydro Turbine 
~ ~ , 

~ii"11tllill1:WtJeJtJn1l 11 rn(;1l(91\9ll91mfl~eJ.:J 1illtJ'Il~MeJ.:JbtJtlA~rurul1illtJ(91'j.:JnUVl1.htJ.:Jltl'jl'1JtIl'j VI~eJ ~i51i;1lVln'll
\J v v d..!l 

VI~eJ U1~'VIbeJn'1Jtl ~ '\"j'\"j. 'W'Ill'jrulbb~db~eJ~eJ1~ 

. . v 

e:r~tl<UeJ b?ltleJ 'Il~MeJ.:J bi;1tleJ beJ n i;1l 'jVl~n i5ltl~tl:JJ l'\"j ~eJ:JJ nu til 'j bi;1tlmlfll'VIl.:J 'j~UU ~ill~ eJ~ill ~l.:J 
~ ~ 

mfl~i5~dtJBb~n'Vl'jeJtJn611illmltJmUtl 2 ~dtl fieJ 
"-, 

4.1 ~1U~ 1 enh.:l't!eW~eJ.:IiibeJm111~.:I~eJltld 
(1) 

(n) Vll.:JVltl ~dtl ?ll~ruVl~BVll.:JVlw:htl~hnill 1VI~'U61lb'UlVltJ.:J~B~u'jm nl'j'llill
q v q 

'VI~btJtJtltJ~Uflfl~ tJru'ihltJ~BVltl~dtl~~illnl'j e:r~rlltll'llmufl:JJ (~l~) '\"j~eJ:JJ~.:J~mB.:J~llUlt:1n~B.:J
, v q 'lI '\J' 'U 

("11) u1~wihnillVl~BU1~'VI:JJVll'1J'U~lnill1V1~U~lltllVltJ.:J~B~u'jmnl'j'llill'VI~btJtJU 
tJ~Uflfl~ VltJ.:J~Bu1flru'l-4i;1tl5 tJru:n'jltJ~Bm'j:JJm'je:r~illm'j ~iirlltll'llmufl:JJ (~l~) lb~~tJru:ne:r~eJVlU'jltJ'lViru

q i.I v 'U 'U 'l v 'U, v 

(film '\"j~B:JJV(.:J~U'jm~lb'Ult:1nJ)B.:J 
~ 

(2) 1umrue:r~'U<um?lUmtJ'Uuflfl~5'j'j:JJilllVl~Bflru~uflfl~~moVtJ~Uflfl~ 1VI~'U~lltll 
\J , .... 

tJmtl'j~ ~ll'1dtJ'j~'1Jl'1J'U"11B.:J~tlu 61ll'Ul<UB(91 nm~ bl?lill.:J(i.:JnlWrrllUUVI'U~d'U (filii) 61 IItlltJ(91'jtJ'j~~l~d 
~ q 

tl 'j ~'lll'1JU'IJ eJ.:J e:rb tJuVl'U?idu Vl1B ~IIUlVltJ.:J ~Bl~U'VIl.:J"11 B.:J ~ltJ'UVl'U~d'U~mv1~B~ru'1Jl~tV1 tI '\"j 1mJ ~.:J ~U 'j €).:J
'U , 'U q v 



4.2 cil'U~ 2 B~1-:1i(eW~B-:lihBml1'a~-:I~BhJ~ 
(1) l'U n'i ru~ e:r~'U-rrmG'f'Utl),J tltJ'ell'U 1 'ill VlUfi fH1~'U n "J~vh nl'Hb'VI'U1VI bb 'UUVlt!-:J ~tl),J eJU

'U , 

ell'U l'il; -:J&1 (?1tll n'ibbG'fI'l),JUl'll),J n{]Vl),J ltJ 1(?1 tJilVl f{n~1'UbbG'f(?1-:J1i11 1'l'U'lJeJ-:Je:r),JeJUell'Ul 'il bb~~ e:r-rU:lJeJu ell'U 1 'il ~-:J11 
.. 'U 'U 

Vll n e:r-rU),JeJUell'Ul 'il bU'UUA A~5"J"J),J(?11\9lm bu'Ue:r~u"J"J~tl&1ml~l'll),J nil'\.-4m tJ bbfllbvhtl'U 
'\.J 'I '\.J 'I dJ 

(2) 6'\'1 b 'Ull U~'U'VI~biJtJ'U~'tJ"J~neJUnl"JlmVln'il'lJ'Ul(?1nm-:J bb~~'lJ'Ul(?1~eJ),J (SM Es) (t:11il) 

(3) beJnG'fl"Jb~),Jb&1),J~'U'1 

(3.1) ~~'U-rrmG'f'UeJ\9leJ-:J~'U1UbG'f'UmlAl ~il"JltJ~~b8tJ(?1'tJ~mru-:Jl'U ( Bill of Quantities, BOQ ) 

'W ~tl),J -ru "J eJ-:J 6'\'1 b'U1 t1f1 \9leJ-:J 
'U 

(3.2) ~~'U-rrmG'f'UeJ'il~\9ltl-:J~'U'\.-4t!-:J~8-rU"JeJ-:Je-J~-:Jl'U ;;rqJqJ1Vl~eJlu~-:J~8 (Purchase Order ,PO) 

-rreJfll'\.-4'U(?1"JltJ~~b8tJl'l (TOR) bb~~b8nG'fl"J~'U~b~tJ1-rr8'l ;-:JbbG'f(?1-:Jl1bu'Ue:r~ile-J~-:Jl'Ul 'Unl"J&1(?1~-:J '\.-4~eJ 'IleJ),J
'U 

'tJ-ru'tJ1-:J '\.-4~8~(?1v'h Hydro Turbine ~iJ'lJ'Ull'lhitJ8tJnl1 11 nl~1\?1I?i~mA~8-:J 1(?1tJ'il~\9l8-:JbU'U~;;rqJqJl 
l(?1tJm-:JnumJdtJ-:Jl'U"Jl'lJfIl"J '\.-4~8 -r~lG'fl'\.-4n'il '\.-4~8 U~~'VIb8n'lJ'U~ 'W'W. 'W'ill"Jrulbbfllb~8~eJ1v1 b~eJ.. 
'tJ"J~ n8U fIl"J'W'ill"Jrul ~-:J11'\.-41 n~bG'f'U eJ";l1 AliJ"JltJ~~ b8 tJ(?1 e-J ~-:Jl'Uhimu t:11'U 'W'W. 'lJ8G'f-:Jl'U ~'VI5~ 'il~1j.j 

'W'ill"Jrulb8n?11"Jl(?1 '1 'lJeJ'l~b?1'UmlAl 

iI 0 .c::::I .:::to

5. 'lJBnlVl'U~'a1!:J6'l~bB!:J~Vl1-:1bVlfl'Ufi 

-:Jl'Ul1<Dl-:J'tJ-rU'tJ"J-:JbA~8-:Jn-:JVl'Utl1 bb~~bA~8-:J nl btl(?11 vJY11'W~eJ),JeJ'tJ n'iru'tJ"J~neJu ~l'Ul'U 1 'lJ(?1 , " 
1'UA~-:Jd\9l8-:J1'11 btl'Unl"J~(?1'\.-41bb~~'tJ-rU'tJ"J-:J 'IleJ),Jbb~),J 'W~eJ),J'VI(?1?18ubA~eJ-:Jn-:JVl'Utll"11Vlmm"Jf,l 1i-:Jl'U 1v1~ bb~~ , 

il'tJJ~~'VI5m'W v1-:JilJltJf1l"J'IleJ),J'tJ-ru'tJJ-:Jv1-:Jl1, 

5.1 TURBINE (TURGO) 

e:r-ru <Dl-:J \9leJ-:J1'11 b D'UfIl"J'tJ-ru'tJ "J.,:j bfl~8-:J n-:JVl'Utll'W ~8:IJeJ'tJm ru'tJ "J~ neJu 'lJD(?1 T uroo Turbine 
'U 'I 'I ~ 

lV1G'fl:lJl"Jf,lloU-:Jl'U1v1~ ~l'Ul'U 1 bA~eJ-:J oU8:IJ~~H1'Uf1l"JeJeJmbUU AeJ ml),J?1-:JVlltll?1'V15 (Net Head) 45 b),J\?1"J
'U 'U , 

e)l'l"Jlfll"J1'\.-4~'lJ8-:Jtll 70 ~1'l"Jn'U1Vi ml),Jb~l"JeJU 750 "JeJu/'U1Vi vim1'ltll'lJD(?1 ~b),J'U\?11tJV1'U 'lJ'Ul(?1b~'U~l'U 
Y'l'U8nm'l 300 :W~~b),Jm ml),JtJllbb'UlvieJ~-:Jtll 940 b),J\?1"J 1~!:J~-ru:il1.,:j~B-:lb6'1'UmbUU 'a1!:Jnl'afl1'Ulru 
'U 'U 

bb6'l~'a1!:J6'l~b8!:J~B't..lmru1:~ 'W'W. W'ill'aru1B'U:w&1riB'U~hdj'Unl'a bb6'l~~B-:lb~UJb:il1'\.-4i(1~'lJB-:I 'W'W. b.u1~1~ , , v 

I'll b -U'Unl'aml'il6'1BU bb6'l~Vl~6'1BU ru l'J-:I-:l1'U ~-:JeJ~1-:JtJeJtJ\9leJ-:J1'11bD'Unl"Jv1-:Jl1 

- ~(?1'\.-41'W~8),J&1(?1~-:JvimbtJnVlf{n'i'tJ 1i111 1 tJ neJ'UboU1VllQ(?1 bA~8'ln'lVl'Utll (Bifercation Y-Branch)
'U 

~l'Ul'U 1 'lJ~ v'hv11m'\.-4~nb'\.-4UtJ1 JIS G3101 SS400 '\.-4~8Arum'WbVitJUbvillvltJill1~1"J~UltJtll (Drain Valve) , , 
'lJ'Ul~bJtJeJtJf111 50 :W~~b),J\?1"J 'W~eJ),Jr.J1A"JeJUbn~tJ1'\.-4~8'tJ~neJ~ ~l'Ul'U 1 'lJ(?1 ~'ltltlf1bbuulV1Al1),JtJll 'lJ'Ul~, . 
vi8~(91'\.-4i'U\?11:IJ~'U~'\.-4tJlvl(?1vi8~b'tJ~tJ'U1'tJ 1(?1tJA1U'lCi.,:j'tJ~),Jlrutll~b-rrl\9l8'l bvilnu'tJ~:IJlrutll~eJ8 n~'l 2 Vll-:J 

"Jl),J n'U 1Vlb '\.-4:1Jl ~?1),J m),JVlfln1'lJl fIl"J b~eJ~~ fIl "J?1ru b~ tJ.Ill tJ1'UvitllVl:lJl n~ G'f(?1 bb~ ~ \9l eJ'l ?11:lJl"Jf,lHJ'il (918(?1
'U QJ 't 'I 

(PCD) bb~~~8.,:j Seal ~1),Jnu.ueJ~eJ'IleJ),J'l11"J'l (Dismantlin,;; Joint) b~),J1vl~1(91tJhJilnl'a~1~:IJ'lJeJ'ltlll~!:J~-ru, ~ 

:il1-:1~tl-:lb6'1'UmbUU 'a1!:Jnl'afl1'Ulru l~ 'W'W. W'il1'aru1B'U:w&1riB'U1'11b-U'Unl'a, 



v 

- <D(Y1Vll'W~e:J:lJ~I?)~'1 Needle Valve 'W~eJ:lJ Hydraulic Cylinder Vl1tl Servo Motor "Ill'l.r.l1J 

2 'IJ(Y1 Needle Valve vhl?llmVl~nn~lHG'fu:lJ ASTM-A564-XM25 Vl1eJfHl.J.f11'WlVJtJUlVh ~1J1tJvr'l~1'lX1Q(Y1 
ll~~w)i'l~11~l1mJ lln1J'lX1Q(Y1vh'lllmVl~n ST45 :lJ Bushing vlll?lltJ Br~nze tl~1'1~:lJtJ~ln1Jtl~t11~llU1J'lJUI?) 
~ll1'il~tJ ~tJ1'lllVl1'i.J'vhl?llm~tln'1JU ~lnl1J Needle I91tltlU'1J1?) Hydraulic Cylinder VI~tl Servo Motor 

~lVl1UrnU~:lJm1vll'111J'lJtl'l Needle Valve 1~vll'111J1?)1:lJG'fm1~nl1ltJ~tJ1JlltJ~'1'1Jtl'llVl~(Y11I?)tJ~tl'ltJ1U~'1 
ll~~'VII?)G'ftlU1~G'fl:lJl1~1~'111J11?l~ 

- <D(Y1V11'W~eJ:lJ~I?)~'1 Nozzle "Ill1Jl1J 2 '1J(Y11I?)tJ81?)~l?)tl'U Flow Strengthener ll~~ Nozzle Cap 

'I'll 1?l1 m VI~nn~lHG'ftJ:lJ ASTM-A 743 CA6NM VI~tlf1rum'WlVJtJUlVh 1(Y1tJ~tl'ltJ1U~'1ll~~'VII?)?ltl'U1VI?11:lJl1fl, 
1~'111Jl~~ 

v , 

- <D(Y1V11'W~tl:lJ~I?)~'1'IJ(Y1ltjtJ'IVlI"1'V11'1'lX1~(Y1 (Deflector) ~11J11J 2 'Ill?) I91tl~'1tl1Jl?lltJ Mechanism, , 
Link 1~G'fl:lJ11flvll'111J11:wtlU Hydraulic Cylinder VI~tl Servo Motor ~11J11J 1 'IJ(Y1 ~1V11'Uf11'Uf1:lJn11, , 
'I'll '111J'1J tl'l Deflector 1 Vlvll'111J\?l1:lJ G'ff111 ~ nl1ltJ~ tJ1JlltJ~'1'1Jtl'llVl~1?) ll~ ~ l~ tJ'IVl Y'l'VI1'1t11tltl n'illn Runner 

1I?)tJVluVil.1Jmru Emergency Shutdown 1(Y1tJ~tl'ltJ1'U~'1ll~~'VI(Y1G'ftl'U1~G'fl:lJ11fl1~'111J11?l~ 
- <D(Y1V11'W~tl:lJ~(Y1~'1 Runner 'IJtJ(Y1 Turgo '1J1Jl(Y1 Runner Diameter hJ11tltJnl1 360 :D~~l:lJ\?l1 

~'1vlll?ll tJ lVl~nnihHG'fu:lJ ASTM-A 743 CA6NM Vl~tl f1ru.f11'v~HVJtJ'Ulvh ~1J1tJl?lltJm1:lJ15n11e.J~\?l~11?l 
, 'U 

:lJ1\?l1\'il1J~hJntl1VI d')l?)l'W1'1tll nll"1 (Bubble) ll~~1tltJ~11 (Crack) 11Jl.ntll~VI~ l~mlll91'1~lll~~l~tl:lJ191 mil 
'" 

tl'U'ill1J (Disc) vll'illmVl~nn~lHG'fu:lJ ASTM-A743 CA6NM Vl~mVJtJ'Ulvh ll~~~tl'lvllnl1\?l11'ilG'ftl'U1tlm~tl:lJ 
1(Y1tJ15nl1 Penetrant Testing (PT) 11?)~~~'U~1\l~tl\lbb'W'U.f11'W!;h~"lJru~'V11nl';j Penetrant Testing (PT) 1~ 

'W'W. W'ill'arulritl'W~lbiJ'Unl'~i~I?)~\l~l~~\lnl'a 
- <DI?)Vll'W~eJ:W~(Y1~'1l'Wmlf1~tl'ltl'lvr1Jt11 "lJ1Jll?)l611J~11J1"11J6f)m'lhJ~eJtJnl1 60 :D~~l:lJ\?l1 ~'1vll 

" 
1?l1mVl~n AISI 4140 VI~mVJtJ'Ulvh 1I?)tJtltlml'U'U1V1?11:lJ11fl~I?)~'1liltlU Runner 11?l\?l1:lJ:lJ1\?l1;)11J'Il1J~(Y1~'1

"" 
l 'W ~ 1 II ~ ~ l~ tl tJ 1~ n tl'U l 'Wm lf1~ tl'l tl'l'lX1Jt1 lli1 tlU Runner ll~1 ~ tl '1\?l 11 'ilG'f tl U ll~ ~ tJ 1'UtJ 1'I Dynamic 

Balance 1V1tltJb1Jlnru.;]:lJ1\?l1\'il1J 11?)~~~'U~1\l~tl\lbb'W'U~H'ln1~'V11 Dynamic BaLance 1~ 'W'W. W'ill~rul 
" ~ 'U 

ritl'U~lbU'Wn1~~I?)~\l~l~~\ln1~ 
Q.j V.<::::l.:; df .<::), 0 0 v ~ 

- 'ilI?)Vll'W1tl:W\?l(Y1\?l\l~lA1tl'U ll~~lG'ftl'1Jtl\l'1J1?) Turbine 'IJ1J1?) Turgo 'ill1Jl1J 1 '1J1?) 'VIl(Y11mVl~n 

lVl'Um l~tl:lJ~mtJll~'1ll1'1 bJUl?)lt1m Machine ~leJcil'1:lJf1rum'W 'W'~tl:lJtJ~ln1J~ll1'il1tJtl1Jt11~1'l1:lJVl~tl O-ring
" '" 

tl1Jt11~1 ll~~1VlG'fl:lJ11~tJ1~n tl'U lil tl1J1I?leJcil'1~1Jf1'1ll~\lll1'1 1I?)tJtJ~ln1Jtl1Jt11~1 1~Vll1'1l"~mn'Ul~mf1~tl\l 
tl'l'lX1Jt11 ~tl'llU1JtJ~Ul'U'lJU(Y1 Mechanical Seal 

- <D(Y1Vl1 ,Name Plate Turbine 1V1:lJ'1J1Jl(Y1~lVl:lJ1~G'f:lJil?)l'il1JG'f1tJ'I1:lJll~~e.J~\?l'illnlG'f(Y11~Vl~~1 
1?l11J:lJrnl:W'VI1J'VI11J~tlG'fm1~ III (Y1~tl:lJ f)11 1 ~'111J 1(Y1 tJ tl ~1'111mJ:U11 tJ~~ l~ tJ(Y1I'1\l.Q 

Type Turgo Turbine 

Output (kW) 

Net Head Designed (m) 

Flow Rate Designed (Lisee) 

Rate Speed (rpm) 

Penstock Length (m) 

MFG. Date dd/mm/yy 

Manufactured by (Company Name) 



5.2 SPEED INCREASE 

" 
- ~V1V11v"r~'B:lJ~V1~-:J'lJV16'flV'W1'UVlV11BU bb~~ PulleyeJ\9I11VlV1 1 : 2 '1Jtl V1 V-Belt Vl1B Narrow V-Belt 

Vl111~V1 BlV1vnlV1'UV11Vf Small Pulley Il1m:W'IJ'U1V1 Pitch Diameter (PD.) bJl1Bvnll 200 :iJ~~LJJ\9I1 bb~~'ihm'U':iB-:J 
6'flv'Wl'U1:Jl1mJnl1 4 1B-:J, n11~V1 Pulley 1Vf~V1LbtlWlUb'W~11V1Vn11~Bfl~dvtJ~BmJ1'U'IJ'U1V1b'Wm 
(Adapter Sleeves) :WeJmlVlV1f1dlJJb1d1BU 6'flJJ11f:11i-:Jl'UbL~~Vl'Ubb1-:JUV11~dJ'Umh-:J~ ~l'Ud'U 1 '1JV11V1V 

6'flV'Wl'Ull1B-:J1~1'UJJ1\911]"1'U r..J ~\9I.nru"VlQ\9I6'flV1n11JJ JJ Bn. 146-2556 Vl1Bb Vi VU b 'I'h 'W~BJJ ~V1 Vll6'f~ V'W l'U 

6'111B-:J11li-:Jl'UBn ~l'Ud'U 4 b?l'U ~-:JBtJm~h~-:JVlJJV1Il1B-:JbU'Ue..J~\9I.nru"VlJJ1\911~1'U'lJB-:Jb-:J-:J1'Ue:rr..J~\9I1V1t1~e:J'lb~'Ue:J , 
Cataloo e:Jumrui:Vi 'W'W. Yl:Ul':irule:J'UaJ~rie:J'U~lbiJ'Un1':i 

~ ~ 

:, q q 

- m1tJ1'umlJJ~-.:J6'nV'Wl'U 'I'hlV1v15m1b~B'U (Slide) ]"1'U Generator & Flyl;\jheel1tJ'W~BJJn'U 
bvjB1VI'1~f1dlJJ~-.:J611CJ'Wl'U~bVlJJ1~6'fJJ (1~v~m1b~B'U~6'flJJ11f:1tl1'ul~Il1B-.:J1:Jl1mJn11 20 b"l5'U~ bJJ\9I1) 

- ~V1V11'W~BJJ~V1~-.:J'1JV1fl1BU6'flV'Wl'UVlV11BU'W~BJJiJB\9I ~V11Vfii''Ufl-:JLL~-:Jbb1-:J ~l'Ul'U 1 '1JV1, , 

5.3 INLET VALVE AND SERVO 

- "IlBJJtl~Utl1-:J Inlet Valve 'lJtlV1 Butterfly Valve 'IJ'UlV1 0 300 :iJ~~bJJ\9I1 bb~~iB~B"IlBJJU11-:J, , 
(Dismantling Joint) 'W~BJJQtlmrutJ1~nBU ~l'Ud'U 1 'lJV1 B~1-:Jl1BCJ~~U'{11-:JIl1B-.:J~V1V11bb~~btJ~v'U Seal, 6'flCJ 

Hydraulic bb~~ Pressure Gauge "1~"11V11i-:Jl'U1~~bb~~:wtl1~~Vl5m'W~-:Jb~JJ VI~BVlln'Wu':h:wm1'1511V1b~VVllV 

'il'U1:J611JJ11f:1'1iBJJtJ1'utJ1-:J1Vf~~-:Jb~JJ1mVfbtJ~V'U Inlet Valve 1V1:JVlV1bbVl'U'lJB-:Jb~JJ~'I511V1 'W1m.Jb~'Ue:J Catalog 

e:Jumru1'Vi 'W'W. Yl:Ul':irule:J'UaJ~rie:J'U~rlbiJ'Un1':i mVVI~-:Jrm'liBJJtJ~utl1-:JVI~mtJ~v'U1VI:J Il1 B-:Jvhm1VlV161BU q q , 

Hydrostatic Test ~bb1-:J~'U 1.5 bvil'IJB-:Jbb1-:J~'U1i-:J1'UtJn~ bU'Ublm1:Jl1Bvnll 10 'U1'V11V1VIl1B-:J 1:J:Wn11 

~d'ljJJ'lJB-:JJl 'W~BJJVll~ Coal Tar Epoxy U~bdru~1'U~G1JJe:r61J1B~1-:JtrBV 2 .rr'U lV1t1~-rU~l'l~e:J'lb~~ 
'iI iI.::::t 'iI I 0 ~ iI 

b:U1V1'U lWI.I e:J 'l 'W'W. b"I.Il':i1:l.JV11 b'U'Un1':i(9l':i1:U~e:JU bb6'l~Vl(9l~e:JUV11t1 

- f:1BV1\9111'il6'fBU6'fm'W "IlB:l.Jbb"IJ:l.J bb~~vllfll1:l.J6'f~mV1 'IJV1 Hydraulic Hand Pump ~l'Ud'U 1 'lJV1 

lV1vIl1B-:J~V1V11'W~B:l.JbtJ~v'U Solenoid Valve 'W~B:l.JflBV~1'V'lvh, Check Valve, Pressure Gauge, 611V Hydraulic 

'W~BJJ~-:Jl1~1 Vh~B bb~~QtJmru~'U 1 ~b~tniB-.:J1V1:Jvr-:JVlJJV1 ~-:JQtlmru~-:JVlJJV1Il1B-:JbU'Ur..J~\9I.nru"Vl:l.Jl\911~1'U 
'lJB-:Jb-:J-:Jl'Ue:rr..J~\9I b~Btl1~nBubiln'Ubbi{l~B-:J1i-:Jl'U1~bU'UB~1-:J~ Y.j~B:l.J~-:J:l.JBU Solenoid Valve 'W~B:l.J 

~ 

flBv~1'V'lvh111i-:Jl'U~n <il'l'Ul'U 1 '1JV1, 

- f:1BV1ml'il6'fBUMll'W "IlB:l.Jbb"IJ:l.J bb~~vllf1dl:l.J6'f~mV1'IJV1 Hydraulic Cylinder VI~B Servo 

Motor 'W~B:l.JBtlmrutJ1~nBU'lJB-:J'1JV1fllUflJJ Inlet Valve lV1VB~l-:Jl1BCJe:r1'U<ifl-:J~B-:Jbtl~v'U Seal bb~~vll 
q q q 'U 

m1"1lBJJtl1'utl1-:J 1 Vf611JJ11f:11i-:Jl'U1~~1:J:w m1~1'1jJJ'lJB-:JJ1~'U, 

- ~V1V11'W~BJJ~V1~-:J Pressure Relief Valve ~dVr..J~\9l.nru"VlJJ1m~l'U'lJB-:Jb-:J-:Jl'Ue:rr..J~\9I1Vff\1BUfl~JJ'" ~ , 
-tll-:Jbb1-:J~'U1i-:Jl'UtJn~ 'IJ'UlV11:Jl1Bvnl1 75 :iJ~~bJJm <il'l'Ul'U 1 '1JV1 bb~~ ~V1~-:Jl1~d1~U1CJJl (Drain Valve) , 
'IJ'U1V1hiifmJnll 50 :iJ~~bJJm 'W1BW,Jlfl1BUbn~CJ1V1~BtJ~nQV1 <il'l'Ul'U 1 'lJV1 lV1t1~e:J'lb~'Ue:J Catalog 

e:Jumru"1'Vi 'W'W. Yl:Ul':irule:J'U:w~rie:J'U~lbiJ'Un1':i 'W~BJJ~V1V11 bb~~~V1~-:Jvlmhv1-:JVI~ml-:J1~ulvJl 1Vfbb~-:Jbb1-:J 
q q 

5.4 BEARING 
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flruJlT'I'H~CJ'ULVh 11XL~CJ--1~eJ\9ieJnl1"1-rr,nu l(ilCJ\?I~'U~nu'U (Bearing) <li'eJ--1LU'ULL'U'U Spherical Roller Bearing 

"lJU\?)1-rr--1l'UVitTn (Heavy Duty) ~~eJ:lJL~eJ\?I~'Uflnu'U (Bearing Housing) l(ilCJ!9leJ~b6'l'UeJ CataloG eJumrub.vf 
~ ~ , 

'I"j'l"j. W'ill1ruleJ'U:W&ltim.J~lbu'Un11, 

" " 


- <iJ(ilVll~~eJ:lJ~ \?)~--1LLvi'U1"eJ--1-r'UL~eJ \91~'U~nu'U (Bearing Housing) 'UeJ--1"IJ(il Turbine LLfI~ 
Flyvvheel 11X~'Ufl--1LL~--1LL1"--1?1l:lJl1"c)1-t'--1l'U1~~ LLfI~L~CJ--1~eJ\9l eJnl1"H--1l'U ' 

5.5 FLYWHEEL AND SHAFT 

- <iJ\?)Vll~~eJ:lJ~\?)~--1AeJ'li'JCJbL1"--1 (Flyvvheel) 1\?)CJihJ'Ul\?)Lba~t11'Vl'l1nbiW~'l"jeJ hlt.vf Speed 

Rise bfl'U 25 % 'V1l~lmVl~mVl'WCJ1Vl~eJVI~mVl~n JIS G 3101 SS41 ~'U1"'ll~lCJm1":lJ15nl1"e-J~\91~1~ 
~ 

:lJlm~l'U~~eJ:lJL'll~CJ'UeJ'llmru<iJ'U~\?) "ill'U1'U 1 "IJ\?) l(ilCJ~-r'U;ijl~!9leJ\lb6'l'Umb'U'Ubba~11CJn11r\'1'U1W b.vf 'I"j'l"j
d.3 q 't '\l • 

- <iJ(ilVll~ ~eJ:lJ ~ (il~--1 L~fIlAeJ'lil mL 1" --1 (Flyvvheel Shaft) 'U'U 1 \?) L61'U~l'U~'U6n fIl--11:Jir eJ CJ wh 
~ 

60 iJfI~b:lJ\911" 'V1l~lmVl~n AISI 4140 VI~m~CJ'ULvil ~l'Ud'U 1 "IJ\?) LLfI~Li1eJ'll1"~neJ'UL-t'l~ltHl'Ufl'U Flywheel LL~l 
<li'B--1 \91 1"1 ~?I eJ 'U bLfI ~'ll1''U 'll 1" --1 Dyna m ic Ba la nce 11XeJ CJ1'U Ln rusv1:lJlm~l 'U 1\?) CJ ~ -r'U ;ijl\l!9leJ\l bb'U'U ~ 6't n1 1'V11 

q 'U d.!.I 'U 

Dynamic Balance b.vf 'I"j'l"j. W'ill1WltieJ'U~lbD'Un11&l(il~~vilm\ln11 
- <iJ\?)Vll~~B:lJ&l(il~--1 Flyvvheel Guard ~~eJ:lJ{jeJ\91 ~(il11X~'Ufl--1 bL~--1bL1"--1 ~l'U1'U 1 "IJ\?), 

5.6 BASE PLATE 

- <iJ(ilVll~~eJ:lJ~\?)~--1LLvi'ULfl~eJ--1 (Base Plates) Lbfl~ J-Bolt 1V1:J bU'U6V1~m'll~1"1"ruL~eJ:lJL<Uln'U 
~ 

LL~'ULVI~ nVl'UleJ ~ l--1~'Ufl--1bb~--1bb1" --1 LLfi :::::ii'U'Ul\?) nll--1b~ CJ--1,\,~ eJ\9l Bnl1"1 l--1 Lfl~eJ--1 n --1~'UJl Lbfl::::: bfl~eJ--1 n1 b U \?)1'\"Jvh 

~~B:lJeJ'll mruB~'U'U~l'U b~ CJl n'U l\?)CJ~(ilrih CJ Anchor Bolt bbfl::::: bVI~ m?l~:lJb<Ul n'U~'UeJ1fll'~i11--11'\"JVh~~B:lJ, ...~ 

~\?)~--111X~'Ufl--1bL~--1bb1"--1?11ml:lJ "ill'Ul'U 1 "IJ(il 

5.7 PRESSURE GAUGE 

- <iJ\?)Vll~~B:lJ~(il~--1 Pressure Gauge "lJU\?) Bourdon Tube bL'U'U Oil Filled Pressure Gauge 

Range 0-10 kg/cm2 'U'Ul(ilVlirl'UVl1:JireJCJnll 0 100 iJfI~IJJ\911" ~~eJ:lJll~l "lJUVl Ball Valve bbfl::::: Syphon 
.., , 

Pipe &lVl~--1~vieJ Penstock nB'U Inlet Valve ~l'Ul'U 1 "lJVl 

5.8 COUPLING AND GUARD 

- <iJVl'Vll~~B:lJ~Vl~--1 Coupling "lJUVl Grid Coupling bL'U'U Horizontal Split Cover 'U'UlVl 1070 

VI~m~CJ'Ubvil ~~B:lJB'llmru~'U~Vl~Vi'B SKF, LlFEMAX, LOVEJOY VI~eJflrum~b~CJ'Ubvil ~l'Ul'U 1 6(JVl ~--1 , " 
bU'Ue-J~\91.nru"l'l~e-J~\91\91l:lJ:lJl\911"~l'U'UeJ--1b--1--1l'U~e-J~\911(ilCJ!9leJ~b6'l'UeJ Catalog e:Jumrub.vf 'I"j'l"j. W'ill1Wle:J'U:w&l 

d-1 'U <a q 

tieJ'U~lbU'Un11 

- ~VlVll~~B:lJ~Vl~--1 Coupling Guard '\'~~eJ:lJ1JB\91~Vl1Vi'~'Ufl--1bb~--1bb1"--1 ~l'Ud'U 1 "lJVl 

5.9 HYDRAULIC POWER UNIT 
.., v 

~VlVll'V'l~B:lJ&lVl(9)--1bbfl~VlVl;;H)'U Hydraulic Power Unit ii1":::::'U'UJ~'UltJflll:lJ~B'U~lCJlll 

(CooLing Water System) ••Ji'nl""uii"Ru,J,iiu (Sump Tank);';~~rauliC (;J7~ 

http:e:Jumrub.vf
http:eJumrub.vf
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1(9)tJ~';i-:J'illn Turbine Shaft 'VI~eJ -rruti11tJJJm~eJflyJ~h (Electric Motor) '\AJ~eJJJ~\9)vh Accumulator Tank 

6~ eJ1n1~166 ';i-:J v1'U1 'U';i~UU Hydraulic System 1 ViA-:J~ ~ -:J6'lllJl';i[16'1~1-:J 66 ';i-:JI9l'UJ1~'U1'U';i~UU1t9l1~ti eJ tJ wh 
O k / 2 0 1 ",... '" '" "" '''l '" "" ...5 g cm 'ill'U1'U 1 '1J\9) (9)1:J~';IU'\J1-:J~~Hlb6'1'UelbLUUbL~~';I1 tJ~~LeJl:J(9)~tlmru b'VI 'W'W. 	 'W'\J1';1ru1eJ'U:IJ~tieJ'U 

~1 LtJ'Um';l1\9)tJjJ'VIAnn1';ivll-:J1'U6661~eJtlmru6dmrX'Uv1-:Jl91eJhJ.Q 	 •, 

(1) 1'U'lJru~6~JJ6~'U6A~eJ-:J(9)eJ-:JjJ Manaul Pump 6661~eJtlmru~'U~~hdJ'U ~1'U1'U 1 'lJ\9) 	 6~eJ1oU, 	 , 
A1Ufl JJn1 ';ivll-:Jl'U'lJeJ-:J Needle Valve 6661~ Deflector 1Vi6U\9)JlboUl Turbine 'il'Un116A~eJ-:Jn-:J'lX'UJ16661~ 
6A~eJ-:Jn16'u\9)lyJVll'il~fi-:JA11JJ6~1';ieJU~lJJ~n\9) (Synchronous Speed) 'illn11'U Needle Valve 6661~ 
Deflector 'il~[1nA1UAJJn1';ibU(9)-D\9)Jl~htJ Turbine Load Control 6661~ Hydraulic Power Unit 'U , 

(2) 1'U6tIl11~n1';ivh-:Jl'Utln&\'1J\9) Hydraulic Power Unit 'il~~nAdUflJJn1';ivll-:Jl'U1\9)tJ Turbine 

Load Control 6~mr-:Jn1';i Needle Valve U61~ Deflector 1VibU\9)-U\9)Jl~lJJ6'lm1~1l1';i6tl~tJ'Ub6tl61-:J'lJeJ-:J1'V161\9) 
6~eJAdUAJJm1lJ6~l';ieJU 6A~eJ-:Jn-:J'lX'UJl 11Vimn'U'll1-:JJJ1~';if\)1'U '\AJ1eJlJtl1U~-:J 6661~'VI(9)6'leJU1Vi6'l1JJ1';itlvl1-:Jl'U 

, 	 'lJ '" 

~llJnU';i~UU Operation Control and Protection Function 11il~6661~jJtl';i~?i'VI5m'\AJ 

(3) 1'Umru~~';i1'\J'\AJUA11JJ~(9)tln&\'VI1-:J1yJVll'V1~eJ'VI1-:Jn61 (9)eJ-:JjJ Shutdown Solenoid 6661~ 
~tlmru~'U~~1bU'U ~1'Ud'U 1 '1J(9) 6~mr-:J Deflector 1Vi6~mVlI"1'V11-:JJleJeJn'\Jln Runner 6b61~i-:J Emergency 

Shutdown Y1'UVl '\AJ~eJJJtl1U~-:J6661~'VI(9)6'leJu1Vi6'l1JJ1';i[1vll-:Jl'U~lJJnU';i~UU Operation Control and 

Protection Function 11il~bb61~jJtl';i~?i'VI5.n1'\AJ '\AJ1eJJJ?I-:JJJeJu Shutdown Solenoid 111oU-:Jl'UBn ~1'U1'U 

1 'lJ(9), 

5.10 GENERATOR 

- ~\9)'VI1'\AJ~eJJJ&\\9)~-:J6A~eJ-:Jnlbi1\9)lyJVll'lJ'U1\9)hJtieJtJn11 22 kW (27.5 kVA) ~1'U1'U 1 'lJ\9) 1\9)tJ, 
~1U ~1-:J~eJ-:J b6'1'Uelbb UU';I11:J~~L~ 1:J(9)1Vi' 'W'W. W'\J1';1ru1eJ'U:lJ~ rieJ'U~1 b tJ'Unl';l LL~~~eJ-:J b~!;1.H~1VlUl'~'lJeJ-:J 
'U 'v 
'W'W.b-ii1~d:IJ~';I"l'il6'1eJU 'VI(9)6'1eJU ru h-:J-:J1'U ~-:J~1U~1-:J6U'U~1U~\9)'lJeJUfhH~ltJ1'Un1';i'VI\9)6'leJu~-:J~'U 1\9)tJ(9)eJ-:J 

v 

jJ A,ru6'lJJD&\I9l-:J1J 

- 'lJi1\9) Synchronous Generator, Horizontal-shaft, Revolving Field, Brushless Excitation 

System, Open Ventilation System '\AJ~eJlJ AVR (Automatic Voltage Regulation) 

- 'lJ'U1~1~tieJtJnl1 22 kW (27.5 kVA) 3 Phase 50 Hz U';i-:Jv1'U 380 V Power Factor 0.8 

- Speed 1~6il'U 1,500 rpm 

- Efficiency 1jJtieJtJnl1 87 % 

- Stator and Rotor Winding Insulation 1~~lnl1 Class F 

- ~(9)'VI1'\AJ~eJJJ?I-:JJJeJU AVR (Automatic Voltage Regulator) ~VieJ Universal, Stamford, Leroy-

Somer Vl5eJbVlCJLJbVil ~l'Ul'U 1 '(j\9) bb61~?I,:nJe:Jull1.u-:Jl'U 'Ill'Ul'U 1 '(j\9) 'Jl:W'lll'Wl'U 2 '(j~, 	 " 
- ~(9)'VI1'\AJ~eJJJ6tl~tJ'U6'l1tJ Power Cable Generator 'illmA~eJ-:Jnlbi1(9)lyJVll1tlrX66t~,J-:J6'l1W'dAdUAJJ

'lJ , 

6A~mn16i1(9)lyJyhlil,ltJ'(ji1\9)6'lltJ1yJVll NYY'lJ'Ul(9) 16 ~1';il-:JjJ61~6JJ~';i 1'V1~~-:J'VIJJ(9) 1\9)tJ&\\9)~-:J~lJJJJ1~';i~1'Um';i 
&\(9)~-:J'VI1-:J1yJVll6'11'V11Utl';i~ 6'VI1"11vltJ 'lJ eJ-:J 1mm';iJJ6'ltI1'U66'tA-:Jtl ';i~ 6'VI 1"11'VI tJ 1'U'\AJ';i~U';iJJ ';il'(jtl5lJ[) (1 6'I'VI.) 1\9)tJ

'lJ 

6'11 tJ1yJVll?i1'U~eJ ~6'VI1JeJ~'UmAl';i1';i -:J1yJVll (9)eJ-:J 6'11 JJ 1il1 tJvl m.i eJ'U'lJi1(9) n'UJ111'i'~61eJ(9) 661'U 
'lJ 

- ~(9)vl1 Nam e Plate Generator 1VijJ'lJ'U1(9)6u'Ultl~lJJJJ1\91';if\)1'U\9)6'l1tJ-:JllJ6661~16'1\9)jJA11JJ
~ ~ 	 q 

'VI'U'VI1'U~e:J6'lml~661~{;\'e:JlJnl'JH-:J1'U (1'Umru~l~jJ Name Plate 'illnh-:J-:Jl'U~t,j~~ ~qjVlltJ 'VI~e:J'1111(9)) L(9)tJ 

mh,ii"o~"o.","o••,if cvmr"Pri~ 	 rI'~ 
7r~- V 
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Type Generator 

Output kVA (kW) 

Volts Amps Hz 
PF Phase Rpm 

Insulation Class 

MFG. Date dd/mm/yy 

Manufactured by (Company Name) 

5.11 GENERATOR CONTROL CUBICLE 

- -.ij~Vll'l"l~mJ~~~,:j LL(;1~'Vl~~eJualUl!-m,\l'Vls5flJUfllJLfI~eJ,:jnlLtJ~hh~h 'ill'Ul'U 1 '1l~ l~tI~-r't.J<ill~ 
'U 'I 	 'I 'U 

:u ~aleJ~ b61'UeJbb'U'U ';ilt1~~b~ tI~eJ'l.lmru1Vi 'V'I'V'L W:Ul';iruleJ'U:l1~rieJ'U~l btJ'Unl';i bb~~:u~alB~ b:Uru b<illVlih~ 
, , 	 <U 

"l.IB~ 'W'W. boUl~dlJ\9I';id:U61B'U 'Vl~61B'U ru h~~1'UriB'Ut111'l.l~~~~ ~,:je:rfu',h:lbU'Ue:rfU~~'1lBUril1oU~ltJ1'Unl'~ 
!V !V !V 	 'U 'U 

'Vl~?leJU~,:ji1'U v),:j:lJ~ltJ(;1~bBtJ~ v),:jtJ 

5.11.1 ~n~ru~l~m~hl'l.l 
(1) lf1~,:j'1leJ,:jalLu'ULVl~fHnnYi'u '1l'Ul~hiueJtJwh 40 x 40 iJ(;1~LlJm Vl'UrlhJUeJtJnll 

" 
3 iJ(;1~LlJ\9I~ mlJl~()fut11Vlt!n'VeJ,:jalLL~~eJ'\Jmru1'Ualvr,:jVllJ~1~ 

'" " 
(2) e-J11'lal~1'UoUl'l ~l'UVl~'l LU'UbVl~mL~'U Vl'UlhJuBtJnl1 1.60 iJ~~LlJ\9I~ 

" 
(3) U1'U'\J~~\9I Vl~'lfll bb(;1~bb~'U~l'U~l'lLU'ULVl~mL~'U Vl'UlhJiIBtJnl1 1.60 iJ~~blJ\9I~ 

" 
(4) 'V'Ul~'V8'lal"il~\9lmhiueJtJnll nll'l 0.80 LlJ\9I~ ~n 0.50 blJ\9I~ ~'l 2.00 LlJ\9I~ 

" " 

'" '", 
(6) n1~~~U1tJ81n1~ :lJ'1l8'l~~U1tJ81n1~Vie-J11'l~1'UoUl'l~'l?l8'l~1'U~'l\9l8'UU'ULb(;1~\9I8'U~1'l 

'1leJ'l~~U1tJ81n1~'Vln'1l8~ al8'lU~ltJ \9I~LLm'l~n~lJ "l.I'Ul~hiueJtJnl1 4 iJ(;1f\LlJ\9I~ ~1'U1'U 
, , 'U 

(7) ~~UU~eJflU1'U'\J~~\9I1~:lJnruU"il611Vlfu~eJfI'\J~~\9I1~ 
'U "I Q.I 	 'U 

(8) n1~ Seal al U1'U'\J~~\9I"il~alB'liJtJl'l;;11Vlfu Seal ~~Vll1'lU1'U'\J~~\9Inual~ltJtJl'l"il~al8'l11'l 
'U 'U 	 'U 'U 

eJtJ1'U~1'lbVl~n Vl~8iJn1~U'lAU8~1'l~'U ~u8'ln'Uh~~tJl'lVl(;1~ Vl~m~eJ'U1'\J"illmL'Ul~ Seal1m~tJ~ltJ 
'U 	 , 

(9) '1l8'l?lltJ 1 vJboUl-88n 1 ~vh'1l8'l'Vll'lLoUl-eJeJn'Vm~ltJ1vJvh~ LL~'UU~vr'U~l'U~l'l'VeJ'lal 
" 

(0) LVl~mb~'UmoUvhal "il~al8'lLU'U'1ltJ~'1lU Zinc ~ltJ1vJ~1
'U 	 , 

(11) n1~'Vll~ 

- "il~aleJ'liJnl~L\9I~tJlJv11mllJ~~eJl~vr'U~11~L~tJU ~~eJl~ '\J~l~<illn~tJlJ 1'VJJ'U 
'" 

LL(;1~~'U~18ULL~'l 

- ~8'lvr'U~ltJ~vr'U'1ltJ~ Z inc Rich Primer 1 f1#'l LL~leJUm~LL~'l 
- ~LfI~eJU (Body Coat) H~ Epoxy Resin 

- ~~UVlUl (Finishing Coat) H~ Polyurethane ~UVlUl 2 f1#'l 

- L~8v11L?I~"ilLL~1 ~"il~aleJ'lll~lLL~'lbb(;1~bb~'l 'Vl'U~eJnl~'V~~~ 'Vl'Ut11JJ'U 'Vl'Ul'V LL(;1~
" 

(12) LU'UalLL[;.J,:j?llWllfilUfllJLfI~8'lnlLtJ~1vJ~lL~ eJflJUfllJ~~UUn1~[;.Jf\\9ILb(;1~~ltJm~bL?I1"~~l 
'U' 	 , 

'V8'l1f1~'ln1~e-J~\9I1vJ~1~~'lt11 
V !V 	 !V V v 

(13) 	LU'Ual8'U v1'lU'U~'Ufl8'Un~\9I Vl~mLUUv1'lu'U'Vlv1'l ~~8lJ'Vlv1'l 
" 



5.11.2 OPERATION CONTROL AND PROTECTION FUNCTION 

5.11.2.1 OPERATION CONTROL 

- J~UUfllUfl,~'lJeJ\lbfl~eJ\ln,rv('UJlbb~~ bfl~eJ\lnl b'W V11~~l~~eJ~eJtJmill ~~~eJ\l6'llmJm~'Ubfl~ eJ\l, 

1~~\l bb UU Manual bb~~ Automatic ~\l\ll'UfllUfl:l1 bfl~eJ\l~l n~fldUfl~ :WVl~eJV11~~rurul rubb?lV1\l?lml~ nlJ 


'I 'U q v v 

vll\ll'U'lJeJ\l bfl~eJ\l :W Switch fldUA~eJ~l\l bV;CJ\l~eJ1V1CJ~~~eJ\l~V1VlleJtJmill ~~l bU'U~\lVl~V1, , 
- ~V1Vll~~eJ~~V1~\l Turbine Load Control bU'UbbUU'IJ'WV1 Electronic Governor Vl~eJ 

Programmable Logic Controller (PLC) ~\lbU'Ue-.J~~.nru.n~e-.J~~~l~mm~l'U 1~tl<il~lii'eJ..:Jb6i'UmbuU'W~enJ 
Catalog ~tlm-ru1'lX 'W'W. W'il1'HU1B'4:w~riB'U~1bihm1';i b~eJvll\ll'U~l~nu Hydraulic Power Unit 1'UnlJ 

A1UA~ Needle Valve bb~~ Deflector 1VlbUV1-UV1Jl~l~tJ~mrunlJ-ru1Vl(;,\V1~~\l b~eJ-rmnAlljJb~lJeJU'lJeJ\l, 

bA~ eJ\l n \lVl'UJ l"'l 1VleJ~1'UJ~#i'utJ n~ ~~eJV1 nm 1V1 CJ~~u~l\l~eJ\lVlV1?leJU bb~~tJ~U~\l Electronic Governor 


'\J 'U 

1Vl?llmJtl1ob\ll'U1~~ bb~~:wtJJ~~Vl5Jll~ 1~uvl n6iJl11::m1Jbtl~ CJ'Ubbtl~..:J"l.IeJ..:J1'Vm~ lii'eJ..:J fl1UfljJ bb J..:J ~'UJ11 'Uvi eJ, , 
Penstock hib'lX Pressure Rise bn'U 25 % 

- nlJ~V1~\l1Vf~V1vlllii'flduA~1VllJ bu'U'IJ'WV1~?ll~lJtluV1-buV11~~l n~l'UVl'Ul~ bb~~:W'IJ'UlV1 
'\J , '\J 

bVl~l~?I~bb~~l~m~Jj)l'U.. 
- VlV1?1eJU1ob\ll'UJ~UUfldUA~ 1Vl?llmJ tl1i\ll'Ul~~hb~ ~:wtJJ~~Vl5m~ eJ tJ nJ ill J~ UU, , 

v 

fldU A~ :WieJ nlVl'U V1Vll\l bVlfl'WAeJ ~l\ltJeJ CJ#i'\llJ, 

(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) ?llCJ1~61lVl-ru DC Control Circuit 'IJ'UlV11VfbVlm~?ljJnueJtJmillbb~~bu'UltJ~ljJ, 
m~Jj)l'U l?lVl. 

"" 
(4) 

jJl~Jj)l'U l?lVl."-, 

(5) 

~l~Jj)l'U l?lVl. 
"" 

(6) Current Transformer Rated 5 VA Class 0.5 61lVl~u Measuring bb~~ Class 5P20 

61lVl-ru Protection Vl~mVl~l~?I~ Secondary 5 Vl~eJ 1 A 

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

Current 5 Vl~eJ 1 A (Can be Range Setting), Output Display eJ~l\ltJeJCJ : Volt Line to Line, Line to 

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

- d~UU Annunciator:lJ Lamp Test Switch, Alarm Reset Switch \,\,,,~ Fault Reset 

Switch ~rurulrub~eJ'U~~~eJ\l:W~\l~rurulrub~CJ\lbb~~Vl~eJV11~m~~~u b~eJnV1 Alarm Reset Switch ~rurulru 
<uV vv vv 

b~CJ\l~~#i'u bb~Vl~eJV1cJ\lA\l~V1eJ~ ~'Unll Fault ~~VljJV11tJ ~\lnV1 Fault Reset Switch Vl~eJV11~ ~\l~~v1U 
'\J 

?lljJlJtlVlV1?leJU~~1:jtlJlrub~CJ\lbb~~Vl~eJV11~V1CJnV1 Lamp Test Switch 1V1CJ~~U~l\l~~\XeJ\lb?l'UmbUU 1Vf ~~. 

Vl~lJruleJ'UiI~ neJ'U~l b'W'U nlJ, 
- nlJ~V1~\l1Vf~V1~\l Annunciator System H~VltJl~ Generator Control Board 

1"l""'''''n\Jm,\ii,"u"l',,~'I1~"''UH/,"",e\J\J AnnunCiator 1";~:"U1.liIU1~~ 



5.11.2.2 PROTECTION FUNCTION 

- ~~U'u Relay Protection 1 tilbV;(J~'Wmh\lI-r'Um~ih)~n'Ul'l1:lJ:lJl(9)Jtil'Ulmm~:lJmh'l'u€JtJ 
~r~l'd 27129,50/51, 50N/51N 66~~ 811~(J&1~~~HI'11'UVI~l'\lI~BJll(J1'U~ Gen 

'" 
Control Board 'W~e:J:lJ 

'U 

'VI~?lB'U1i~l'U~~'U'U Protection Relay 1 Vi?ll:lJl~~1i~l'U1I'1~66~~iJLbd1'V15m'W 

- Generator Circuit Breaker & Power Cable iJ~n~'1J'Ul~66~~nl~&1~~~6tJ'UltJI'l1:lJ 
:lJll'l ~ til'U n 1~&1~~~'VI1 ~1i"lY11?!lVl-r'UtJ~~ 6'VI fl1 'VI (J '1J B~?I:lJ lfl:lJl fll n~~:lJ?I t;11'U 66 vi ~tJ ~~ 6'V1 fl1 'VI (J 1'U'W ~ ~ 'U~:lJ... 
~1~tJ5Wl (l?l'VI.) 6viBH~1'Un'U6f1~mn16iJ~1i"lY11'1J'Ul~1:W~e:J(Jnl1 15 kW (18.75 kVA) 400 V 1vl(J Generator 

Circuit Breaker iJ Shunt Trip 66~~ Closing Coil 24 VDC 

- 'VI~?lB'U Operation & Function Test 1Vi?ll:lJl~~H~1'U1I'1~66~~iJtJ~~ ~'VI5m 'W 

5.11.2.3 m.Jmrubb61~':)f.J~b~e:J:lJI9ie:Jil'U"1J~e)'tJn"H\h·~'U'UfI'J'UfI:lJ (HMI Panel) 
~ ~ ~ Q 

&1~~~BtJmru66?1~~I:-J~ Human Machine Interface (HMI) 6~e:J:lJ~e:Jn'U'1J~e:JtJmru~~'U'U, , , 

m'UfI:lJ PLC 661J'UBI'l?llVlm~:lJ6vim6?1~~l:-JmtJ'Umli"l~n~ 66~~m'UA:lJ'W~B:lJu'U'ViniB:lJ~ ~B~-r'Um~6~B:lJ~B 
9 9 ~ 'U 

~rurul'UB'U6'V1B16UI'l ~1'Ul'U 1 '1J~ 1~(JiJA~.J?I:lJu&1\il~d
QJ v 9 q 

6tJ'UVI~T'\lB~66'U'U Touch Screen Color Graphics 

iJ Port Ethernet 66~~ Port USB 

iJ Serial Port RS422/RS485 

iJ'1J'Ul~VI~T'\le:J1:W~B(Jnl1 7 ~1 
?ll:lJl~~f11'U f1:lJ n1~v11~1'U 66~~ 66 ~~ 6~B'U?lm1~ m~v11~1'U~ ~~tJ n&111'1, 

?ll:lJl~ mn'U u'UVi n-rre:J:lJ~ 66~~ ~ 11111VI~ ~ e:JB n:lJl11'11~ (Ju'UVi n-rrB:lJ ~ e:J ~1~~ e:J (J \9l~d 
'U 'U 

fhnl~~hlY11 (kW, kVar), ril'W~~~1'U1'V'JY11 (kWH), ril~l1tJ~~nB'Unl~~ (PF), m~66?11'V'JY1166~~~6'V'J?I (A) , 

66~~\il'U1'V'Jvh6~~~6i"l?l (V), A11:lJ~ (Hz) 

5.12 DC 24 V SYSTEM 

e:;-r'U~1~;U~~e:J~~16iJ'Unl~tJ~'UtJ~~ DC 24 V System "Ill'U1'U 1 '1m 1~E.l'il~tXeN661'UeJ CataLog" , , 
m.JmrubVi 'W'W. W"iJl';jruleJ'U:w~rieJ'U~lbtJ'Un1';j \9l~iJ~l(J~nB(J~ \il~d 

<I q v , 

- ~~Vll'W~B:lJ&1~t9l~66'U1'l6I'lB~ 12 V '1J'Ul~ 100 Ah 'lJiJ~ Maintenance Free "Ill'U1'U 2 ~n 
" . 

'U 

- ~~Vll'W~e:J:lJ&1~t9l~66'U1'l6I'lB~ 'lJ11'OJ6;UB1Input 220 VAC Output 24 VDC 30 A "Ill'U1'U 1 ~~ 

1~ (J?Il:lJl~t;1'Vh~l'U1I'1B~1~eJ(i11 'U:w&1 

- Battery Rack v111'11(J'r?l~66~~66~~ 'VI'U~Bm~n~n~B'U VllmtJ'U Sheet Steel ;U~~B~'VI11'11(J 

Epoxy e:J~l~~B(J 2 i'U ii~~(J~vh~~~Vll1~66'U\Yl61'le:J~ 6V1:lJl~?I:lJ ?ll:lJl~t;1(Jne:Je:Jn'IJ1~ ~-rm~lVl~ mtJ~ tJ'Ulall~(J~ ltJ 

"Ill'Ul'U 1 Rack 

- &1~~~ MCCB 1'U~~'U'U DC Supply "Ill'U1'U6V;(J~'We:J~e:Jm~1i~1'U66~~<D~Vll1ni~1'Uhj~B(J 
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5.13 TRANSFORMER 

~-rU{)l.:J'Il~l'i'eJ.:J~lbih.Jfl1'j'lHU'lh.:J 'lh~-:)-rm~l'V1ifmbU!;'l-:)1~Vh"IJ1..J1~ 40 kVA '<IIl1..Jl1..J 2 !;'In 
'-' ~ 'I '\J 

1VI?1l:w1'jtl1o(J-:)11..J1~~ l~CJ~lbt11..Jfl1'j~-:)\9ieJhJ.n 

- ~~'VI1~~eJ:tJ bu~ CJ1..JJ1:iJ1..J'VIif eJ bb U!;'l-:)1'VI~~-:)'VI:tJ ~ bb!;'l~v'ilnl'j\9l'jI'lll~r1lflll:tJ btJ1..Ju'UI'U"IJ eJ.:J 

Jl:iJ1..J'VIifeJ bbU!;'l-:) 1Vf1~r1l \9ll:tJ:tJ 1\9l'j~11..JJ1:iJ1..J'VIifeJ bb U!;'l-:)1'VI~"-, 


- mT<\ll~rilflll:tJbtJ1..Ju1..Jl1..J"lJeJ-:)'1J~m~bb'j-:)?1-:) - bb'j-:)~l

'U 

- ~~'VI1~~eJ:tJbU~CJ'Uu~bn'Ul!Jltl-:) bb!;'l~ Bushing ~-:)'VI:tJ~ 
- \9l'jI'll?1eJU~I\9ieJ?llCJbb'j.:J?l.:J - bb'j-:)~l (v'ilflll:tJ?1~m~/«(1..J?l~mn~m)

'U 

- \9l'jI'll?1eJum CJ1..JeJ n"IJ eJ.:JVlifmbU!;'l-:)/fl~U'j~Ul CJ flll:tJ~eJ'U bb!;'l~?lm~n1'j~~~-:) 
- \9l'jI'll?1eJ'lJU'b~-:)bb'j-:)?l-:) - bb'j-:)~rl bb!;'l~v'ilflll:tJ?l~m~ 

, 'U 

- \9l'jI'll?1eJ'lJ'j~~UJ1:iJ1..J11..Jtl-:)eJdVI~ 

- \9l'jI'll?leJ'lJ~~eJ:tJ bbm'1J'Il~\9ieJ1;l1tJ~'Ubb!;'l~?lltJt1I\9l'jeJ1..J
, 

I 0 <u .<::II t.I .::.r OJ .::::. 

- 'beJ:tJUl'j-:)'jmn?l ~ltJflru.nl~U!;'l~bu~?1~.:Jb~:tJ, , 
~-rU~l-:)'Il~l'i'm~lbt11..JfI1'jU~'lJU'j -:) Ul'j-:)-rn~l'j~'lJU'<lllV1oJltJ1~Yh (DISTRIBUTION SYSTEM)
'U , , 

'1J1..Jl~ bb 'j-:)~1..J 3.5 kV 1VI?11:w1'jtl1o(J-:)11..J1~~ l~tJ~lbt11..Jn1'j~-:)\9ieJ1u.n 

- ~~'VI1~~mJ~~~-:) Dropout Fuse 1o(Jnm~u'lJ1~ 3.5 kV 10 kA '<IIl1..Jl1..J 3"1l~ 'V~~eJ:tJ Fuse Link 

'1J'Ul~ 6 A ~1'Ul'U 3 b~'U bb!;'l~rll'jm111o(J.:Jl1..J'<II11..Jl'U 10 b~1..J 

- ~~'VI1'V~~eJ:tJ~~~-:) Lightning Arre ster '<IIl'UI'U 6 (9)I1'U'j~UU?11CJ6'i.:J1~vh 3.5 kV rleJ1..J 

'VIifmbU!;'l-:)1~vh ~-:) 2 !;'In
'U 

- ~~'VI1~~eJ:tJbU~tJ1..J LT Switch 0.5 kV 400 A ~~eJ:tJvh~ ~11..J11..J 3 'b~ ~~eJ:tJ6'i-:):tJeJ'lJ~1?111, 
1i-:)1'U~n '<IIl'Ul1..J 3 'b~ 'j1:tJ~-:)~1..J ~11..Jl1..J 6 'b~, , 

- ~~v'iT~''UfleJ'Un~\9lb?l~:tJb'VI~m~eJ1o(JI1-:)'VIifmb'lJ!;'l-:)1~vh'1J'U1~ 20 kVA U!;'l~v'il~I~1..J Switch 

Yard .1VI b'VI:w1~?l:tJ n'lJ?1m~~'U~ bb!;'l ~iJflll:tJU!;'leJ~j)tJ \9ll:tJ:w1\9l'j~l'Ulf'1lm'j:tJ
'" 

- ~~Vll~~m.JbU~m.l?11CJ Power Cable Transformer ~i.l1 n 'VIifeJbb'lJ!;'l-:)1~vhu~blrueJlfll'j 
b -:) 1~vh1 ul'i' bb~-:)?11V1'11fllUfl:tJbfl~eJ-:)nlbt1~1~vhcihtJ'bt1~?11CJ1~vh NYY '1J1..J1~1~tfeJCJnll 16 \9ll'jl-:):W!;'l~ b:tJ\9l'j

'U , 

1'V1:U~-:)'VI:tJ~ l~tJ~~~-:)\9ll:U:w1\9l'j~l1..Jn1'j~~~-:)Vll-:)1~Vhrll'V1~UU'j~bVlf'11VltJ '1Jm If'1lm'j:tJ?1m1..Jbbvi-:)u'j~bVlf'11VlCJ 
'" 

1'U'YIj'j~'lJ'jml'1J'lJtlWl h?lVlJ 
'U 

5.14 INSPECTION DYNAMIC BALANCE AND ALIGNMENT 

- \9l'jI'll?1eJU Operation and Function bbJ;1~U-r'lJ~-:) Dimension and Clearance '1JeJ-:)~'lJmru 
\9ll:tJ.;reJnl'V11..J~'jltJJ;1~b~tJ~ .;reJ 5.1 - 5.91V1eJtJb1..JV1nV1~bVl:w1~?l:tJ 

'U 

- \9l'jI'll?1eJ'lJbb!;'l~U-rU~-:) Alignment "lJeJ-:)bfl~eJ-:)n-:)1X1..JJl bfl~eJ-:)nlbt1V11~vh bb!;'l~eJumru~, 
bMm.;rm 1 VleJtJb1..Jbb1..J1'j~1..J1UU!;'l~eJCJb1..JV1n~:w1\9l'j~l1..J

'lI '\J c:&.1 

- ml'll?1eJ'lJbb!;'l~bbm'1JU~'lJU'j-:) Noise and Vibration "lJeJ-:)bfl~eJ-:)n-:)1X1..JJl bfl~eJ-:)nlbt1~1~ ~ ., 
bbJ;1 ~eJU mru~ bM mo(JeJ-:)1VleJCJb'U bb 'U1'j~'Ul'lJbbJ;1~eJtJb'UV1n(9lm\9l'j~l'U

'I. 'U '\J ~ 
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5.15 TEST AND COMMISSIONING 

~~U~\:J(1)B~Vl(?16reJUbA~B~n~1:j\JJrlbb~~bA~B~r\'lbD(?11~~l~~mJBtJmrutJ~~nBu 1Vl~ltJ Load 
~ q 

(9)l:lJ6tfn~Jll(?1tJ(1)B~~6dm~~~:lJ1'UnT;jb~'UbA~B~~ltJ Load hJilBtJnll 24 i11:lJ~ ~1:lJ~~Vl(?1~BU 

- Start Operation Test 


- Normal & Quick Stop Test 


- No Load Bearin~ Heat Run Test 


- Load Bearin~ Heat Run Test 


- Load Reject Test 


b~mb~(?1~1Vlb~'UllbA~B~n~Vi''UJl '1 1~~Unl~tJ~utJ~~ bb~11VlB~1'UM'l'V~~~ ~llJl~/,l1-rr~l'U
q ~ 

1~bU'UB~l~~bb~~~tJ~~~Vl5m~ 1(?1tJnl~Vl(?1~BU(1)B~hJ~nl~~1;lJ'UB~Jl, JljJ'U, ~l~~U hJ:nnl~i'U VI~B 
mnl~~(?1tJn~~'U 'l eJ'Ub~B~:lJl~lnm~i)lbD'U~l'U~'Ul(?1flrum~1:iJ1~lJl(9)~~l'U VI~B1-rrl~~1:iJ~ 

- v'h~bA~B~n~Vi''UJlbb~~bA~mr\'lbD(?11~~l~~B:lJ~tJmru, Water System, Hydraulic System 

Coolin~ System ~~VI:lJ (?11 (?1 tJ 1-rr~Vi'61 ~ (9) l:lJ:lJl (9) ~~l 'U'U B~b ~1~ ~ l bb(;l ~ ~ eJ,:j b61tl eJ e-J ~ (9),n~Wvl ~1Vi' 'rj'VL 

b~tl"lJeJ'U rieJ'U 1(?1tJ~~u~l~(1)B~tJnD~1VlbUtl1tJ(9)l:lJ~tl(9)B'Um~:lJ16~~~~(9)bb'U~'lh bb~~(1)B~1~~'Um~(9)~1~61B'U
~ ~ ~ 

" ~ln~A1UA:lJ~ltlVln~~tJ~~'U(9)B'U
~ q q 

- "liB:lJtJ~UtJ~~~'UU~b1ru Machine HalllmJ'v1lnl~th~~~n~l'1iB:lJbb'l1:lJ~'Ub~:lJ ~(?1'Vh~B~
q q 

~~'UltJJl~BUU~bdru~ l 'UbbVl''UbA~B.:J (Base Plate) 1Vl~l:lJl~t:l1-rr~l'U1~bUtJB~l~~ ~~B:lJ~~Vll~~tl~1 tJ... 
m~:lJ16bb~~Arum~'UB~~~1~:lJl(9)~~l'U l(?1tJ(1)B~ b61'UB~~(9)Jlru.vimVl ~~. b~tl'1JB'UriB'U, ... 

- ~~tlh~1~~l Vll~1tJ~~B~~tl ~~Bn~ 'i5D(?11-rrn'U~'UABtln~(9) 2 ~'U bb~~Vll~1tJ~ CHUGOKU 

CS-771 (~b~m) ~v1'UVlilltJ~~6[1Vl ~~Bn~l~~m1:w\il ~ HIFLOOR 900 (m) VI~mYltJ'U6'Vh ~n 2 ~'U 
- ~~l~B~ Trench Vll~1tJ~~B~~'U 8~Bn~ 'i5D(?11-rrn'U~'UbVl~n 2 ~'U bb~~Vll~1tJ~ CHUGOKU 

CS-613 (~bVll) ~v1'UVlilltJ~~b.nVl 8~Bn~1~~m1:lJ\?l ~ HIFLOOR 900 (b~l) VI~mYltJub'Vh ~1:lJAdl:lJVI'Ul~ 
1:iJ'I1BtJnll 300 1:lJA~B'U 

- m1-:;)61B'U~m~bb~~tJ~'UtJ~~lA~~61~l~~11~mAl~l~~1~~l1Vl:nAdl:lJbb~.:Jbb~.:J 
q 

- ~(?1V1l~~B:lJbtJ~tJ'UtJ~~(9)1:u\dmb~.:J'Ul'Uri~~B:lJd~nU1lJbdmb~.:J '<Ill'U1'U 1 'i5(?1 
~ ~ , 

- ~(?1V1l~~B:lJ~(?1~~VI'I1ll'il.:J1lJbdmb~~UltlbtJ(?1ri~~B:lJd~nu1lJbtrmb~~ '<Ill'U1'U 4 'i5(?1 
~ , 

- ~(?1v1l(9)l'1JltJ'1iB~~:lJU~bdruVlill~1~~ 2 ~l'U'UB~mAl~b~1~~ll(?1tJ1-rrm(?1(9)l'1JlmVl~mln 
(Chainlink Fencin~ Mesh) ~~(9)~lnm(?1bVl~n'IJU~~A bb~~lA~~bVl~nn~B~'Utll(?11:iJ'I1BtJnll 1x1 151 VI'Ul 

2.3 :lJ:lJ. ~~(9)-:;)lmVl~n(9)l:lJ:lJl(9)~~l'U~~(9)Jlru.viB(9)61lVlm'i:lJ :lJBn. 107-2561 VI~mVltJUb~l ... , 
- ~Bt:lBtl~~B:lJnB~bnum~b.aB~:lJ~VI~~A1~BtJl'U61m~~ bb(;l~'U'U~~m~b.aB~:lJ~Vl6'i'~A1~ b~tJVlltJ 

,~ , 
- ~(?1V1l~~BlJbtJ~tJ'Um~b.aB~:lJ~VI~~A1mFll'ih~1~Yh "lJD(?1~B'Uri 'Utll(?1 50x120 b"l1'U~b:lJ(9)~, ~ 

VI'Ul 



hi-ueJCJII11 12 :D{;1~lJJm JJ~hj-UeJCJlll1 4 (9\'lllVl't.l~ ll{;1~flJeJ'U~'UVl~~fl1 'lJ'W\i)tJ~'UJJJJ ~~eJtJmru~~VlJJ\i)~eJ~, , , 

ltJ'U~~m~mn'Uflru.rlTWhj-ueJ CJ 1111 \9lJ1i1~, \9lJ1l'W'lJJ, SCG Vl~mVlCJ'Ul9tl1 'W~eJJJeJtJmru~V11Vl:W~~VlJJ\i), 	 , 
- 'lieJJJtJ~'UtJJ~~'UfleJ'U1I1\9l.rntl1'Uellfl1Jh~1'V'l.vh1~l1CJ'UlUCJ'U l~h~~'U ll{;1~ii fld1JJ{;11\i)lB m~, 

lVlJJ1~?lJJ~eJf11JJ~'U1CJJ11VflVl{;1{;1~~mJ~'U1t1J1JeJ'U'U~nru:01'U lb9tl'Ulfl~eJ~ (Base Plate) Vl~eJ (;11\9llBCJ~eJeJII
'" 

'U~nruVl1~lot1mfl1J1J~1'V'l~11~ltJ'UeJ~l~~ 

- ~\9lvl1J1~J~'U1CJJ1JeJ'Umfl1J1J~1'V'l~11~ii'1J'U1\i)lV1CJ~'WeJ~eJf11JJ~'U1CJJ11~ltJ'UeJ~l~~ 
- ~l'UJ~'U'U1'V'l~lJl1t11 'Uell fl1Jh~1'V'l~l~~VlJJ\i)1~~ 1'U?I~'W1'U1'V'l (Circuit Breaker) lltl 11 eJeJ 11 

~lI1J~'U'U~~\9leJ~l~B?lJ~~eJn'U 

- ~\i)Vl1'W~eJJJ~\9l~~J~'U'U1'V'l~lll?l~?l11~tJJ~lIeJ'U~1t1'1J\9lVl{;1eJ\9l LED tJJ~lJl'Vl Tube T8 ~1'1J'W\9l, 
G13 '1J'U1\9lfll1JJtillVl{;1eJ\9l 60 l'IJ'U~lJJ\9lJ 1ifl'1~~1'V'lJ1JJ l:Wlfl'U 10 l\9ll?lll{;1~?ll'Vl'li :51'Ul'U 1 ~\9l ll{;1~ 120, 

l?1\9leJtJmru\9l1JJJJ1\9lJ:01'U~~ \9lnru"VleJ\9l?llVlmJJJ 	JJeJII. 166-2549 Vl~mVlCJ'Ul vh 
, 'I ~ 'I 

r:r~'U',{h~tXeJ~'lieJJJ'lJ1J~~mj1~ellfl1J1J~1'V'l~1 \9l1JJfI'1Vl'U\9l~~d" 	 , 

v v 	 , 

- 'Vl1Vl~eJII~~~'m~~'U eJ~l~timJ 1 lVlcn 
!l.I 'lI' ,,!LI I 

.diI <=l. d Q..I iJ OJ .<:!II d V =01 0 .<:!II.:::::.. I V .<:!II 

- 'Vl1VlJeJII{;1~?I'Vl'UVl'U1'1J'U'VlVl'U~\9l1tJ?I'U1eJ~flJ{;1n eJtil~'UeJtJ 1 l'Vlm 
v v ,!l.I 	 , 

- 'Vl1Vl~eJII~~~'Y1'UVl-U1-1J'UVl?lm~lt1~'I11eJ~fl1~1I eJ~l~-UeJtI 1 lVlm 

~Jll tJ1'UeJ1 fll'a(flB'l.Jn~\9l) 
v 	 v . 

- 'Vl1Vl1eJII~~~JeJ~~'U°(j'W\9l Epoxy Varnish mh~tieJtJ 1 lVltJl 
'U v , I 	 , 

- 'Vl1Vl1eJII~~~'Y11JVlti1-1J'UVlVl'U~~htJ Epoxy H.B. Finish eJ~l~tieJtI 1 lVlm 
v V I 	 , 

- 'Vl1Vl~eJII~~~'Y1'UVlti1-1J'UVl?lm~ltJ Epoxy Finish eJ~l~tieJtJ 1 lVlm 

~[)1 tJ'U eJmb6'l:::1'UeJ1fll 'ac1aj') 

- u1J~~mn~ldeJl~~lt1flru.rn'W~'lin'U~l'U1~, , 
VlJJl tJ bVI \9l, 1'U 11 Jru~ eJ 1 fl1 J 1 J ~1'V'l~ll~JJ ii~'U~l:w lV1 CJ~ 'WeJ~eJ II1J~\9l~~ lfl~eJ~ n~'IX'UJ1'W~eJJJ 

eJtJmru 1~'1JtiltlmfllJh~1'V'l~ll~JJ 1\9lCJtJ~'UtJJ~1f1J~?I~1~l?ll fIl'U ll{;1~vr'Uellfl1J 1~iifld1JJll~~blJ~ l~eJ, 	 , 

JeJ~-r'Uf11J~\9l~~lfl~eJ~n~V('UJ11Vl:W 'W~eJJJtJ~'UtJJ~l?1V1m~l'Uf11Jvl1ml~mfl1J1J~1'V'l~11'U'U~n ru~'1J tilCJ1~ , , 

5.18 	INTAKE VALVE & SLUICE GATE & PENSTOCK 

- ~(?]VlleJtJmrubyjeJ'lieJJJtJ~'UtJJ"~lb'Ulvlm,,~Jl (Penstock) 'lJU\9l PVC ~'131J\9l '\'r~feJJJ<ii'\9l?l~1tJtr~" 	 , 
?lm'U~~r:rfll'U flJJ~l'UnlVl'UV1 ~~eJ ~l~tieJ CJ r:r-ru,(h~~m~\9lVl1eJtJ mrul~m~'UI'l~~ eJ1tJd 

'U 	 'I 'U 'I 

(1) 9tleJ pvc '1J'Ul\9ll~'U~l'Uf'1'UtJlI{;11~ 300 :D{;1~lJJ\9lJ fll1JJtill 4 lJJ\9lJ" ll'U'UtJmtl'Ul'UVl~eJtJl11 
" 

J~'JJ~ 	'lJ'WV1~eJ~lmbVll'Util~ (PVC Pipe one End with Rubber Ring Socket) Cla ss 8.5 :51'Ud'U 4 vleJ'U 

(2) 	ieJ1f1~ 22.5 eJ~f'11 'lJ'W\9l PVC '1J'U1\9ll~'U~l'Uf'1'UtJII{;11~ 300 :D{;1~lJJ\9lJ ll'U'UtJ{;11CJ'Ul'UVl~eJ
" 

tJlm~'JJ~ 'lJ'W\9l~eJ~lmlVll'Util~ (PVC Pipe one End with Rubber Ring Socket) Class 8.5 :51'Ud'U 4 vleJ'U 

(3) oUeJl?ieJ8L'Um-l '1JU\9l PVC - PVC '1J'U1\9ll~'U~l'Uf'1'UtJII{;11~ 300 :D{;1~lJJVIJ :51'Ul'U 4 '1JV1" 	 , 



6. nTH6i'UeJ11f11 

6.1 ~~'Uiltl6;;'1'U tl ~tl-:)~(i)v116 tl n;;'11 ~&'ll'Vl-rU1ill 'U nl~ 6;;'1'U tl ~l fill 'U ~tJ 66 uu1'W ~6 tl n;;'11 ~tJ ~::; 6JlVl 
'\J '\J 

PDF FiLe (PortabLe Document Format) l(i)tJ~~'Uilm;;'1'UeJ(9)eJ-:)6tJ'U~-ru~(i)'1JeJuml:iJ;;'1eJUAll:UA~unl'U
'\J '\J 

v QJ • ' dd QJ V.:f I V ~ ~ 
~n(i)eJ-:) 66(;l::;'1J(i)b:iJ'U'lJeJ-:)6eJn;;'11~ PDF FILe neJ'UVltJ'UtJ'Unl~6;;'1'UmlAl 66m:iJ-:)6'I-:)'lJeJ~(;l (UpLoad) b'WmD'Ufn~ 

66'1'UmlAll~b6n 'W'W. ~l'UVll-:)~::;UU~(i)~eJ~(i)~l-:)mA-r~JlltJ~h~nVl~tlUn~
'" v.:i v v ~ 2.J OJ Ji Q.J V QJ 2.J q, c;; """ If 

6.2 ~ tJ'U'lJtl66'1'UeJl?ltl-:) tJ'U'lJtl6;;'1'Utl66(;l::; 6;;'1'U ml A1Vll-:)~::;UU:iJ (i)"1Jtl :iJ(i):iJ l-:)mm~(i)J tJtl6(;l nVl ~tl'Un;;'1 
'\J '" 

1?l1:U~ rhVI'U(i)1n'U6tln;;'11~'lh::;m(i)~lAlB 6~ nVl~tlU n~11 l(i)tJl~.Hh~tl'U1'IJl(i) 1 vY-:)i'U 66(;l::;(9)tl-:) mtlniltlAll:lJ 

l~t;ln(9]mA~unl'U
'\J 

6.3 1 'U nl~66'1'UmlAll~6;;'1'UmlAl6tJ'U6~'UUlVl66(;l::;6?1'UmlwllJ16Vl tJ-:)A~-:)6~ m 66(;l::;~1 A16~m 
l(i)m6'l'Utl~lAl~1:lJ 66(;l::;Vl~mlAl~m;n.11tJ 66(;l::;Vl~tl~mltJnl~ 1?l1:lJ 6~eJ'U1'IJ~~::;uHVlltJ1u6?1'UmlAll~t;ln(9]tl-:)

, '\J 

vY-:)11 ~lAl~1:lJ~66'1'Utl(9] tl-:)I?l~-:Jn'UvY-:)~16(;l'IJ 66(;l::;~lVlU-:)~tl n 1~16(;l'IJ 66(;l::;~lVlU-:)~tlhJI?l~-:)n'U 1~~tl~lVlU-:)~tl 
6tJ'U&'llrlq) l(i)tJA(i)~lAl~1:lJvY-:)i'U~-:)~1:UAlm';~(;lA16yj:u m';tllm~'U 66(;l::;Alli1~ltJ~'U1 vY-:) tJ 1-:)H66~1 

8.1 ~-rU~1-:)~tl-:)66'1'Um6~'U-:)1'U m~:lJ15nl~tJnU~-:)1'U UAmm lY'llm~A1UA:U-:)1'U 'W~tl:lJ 
'U d.J q 'lI q 

66 uu'Wtl1:lJ nl~l?l~l:iJ;;'1tlU b6(;l::;Vl(i)6'I tlU 1 ~ 'V'fV'L ~:iJ l~ rultl'UiT~m tJ1'U 30 l'UUUi1(i):iJ1 nl'U(;l-:)'U 1:lJ1 'U~ru ~Ul , " " 

1(i) ~1'U nl 1'\J~U~.:Jl'U &1eJ.:J'Jl.:J u~'U'Vi~ (i) b~'U bfl~eJ.:J1Vl-WeJ ~~61 (i) 

8.2 ~-rU~1-:)(9)tl-:)v11Vlu-:)~m6~-:)1~ 'W'W. Vl~lUntl'U~l-:)VlUl 6tJ'U61mhjutltJnl1 10 l'U ntl'U6i11 
'\J 

'lJll U~-:) l'U ~VlUl-:)l'U vY-:)111 'U nl ~'lJllu~ -:Jl'UtJ~::; "illl'U ~-ru ~1-:) (9] tl-:)~-:) DaiLy Request 6~ tl'IJtl tl~ q) 1 1?l6 ill 

tJllu~ -:)l'U~tl~AlU~:U-:Jl'Untl'U 6illtJllu~-:)l'U1'U66~(;l::;l'U 

8.3 ~-rU~1-:J~tl-:)v11~ltJ-:)1'Unl~tJnU~-:)1'U ~.:Jl~Aru::;m~:lJnl~ "ill'Ul'U 4 '1J(i) ~'UuuU6tlmll~ 
'\J ~ , 

1 '1J(i) ~16'Ul6tln6'l1~ 1 '1J(i) 66(;l::;~lml'Ul'U~tJ ELectronic FiLe 2 '1J(i) l(i)tJl'U~ltJ.:Jl'U tl~l.:JUtltJ(9)tl.:JtJ~::;ntlultJ
q q 'U 'I 

JlltJ ~rurul ~ltJ(;l::;6BtJ(i)Aru~n~ru::;6U'Wl::;'lJtl.:J.:Jl'U b6~ml'U 66UU ~ltJ(;l::;6BtJ(i)l?l(i)tltJmru ~ltJ.:Jl'Um~:u15nl~ 
IV 'V 'I q q 

'litl:u'IJ-ru'IJ~.:J 6A~mn-:J~'UJ166(;l::;6A~mn16U(i)1'WV11'W~tl:utltJ mrutJ~::; ntlu ~(;l nl~l?l~l:iJ?ltlU 66(;l::; ~(;l nl~Vl(i)?1 tlU, , 
~1.:J 1 'W~eJ:lJm'W~ltJnl~tJllu~.:Jl'U 

8.4 ~-rU~1.:J~tl.:J~(i)v1166UU (Drawing) 'lJtl.:J.:Jl'U~v\'16U'Unl~tJ-rutJ~-:)1~6tJ'U'U:iJ:iJU'U 66(;l::;(9)tl.:JlJ
'\J , , 

1 Y'll n~~mutJ~::; m)Ul'1Jl~'WlI"11 m~:uA1UA:lJ ?I1m~t;l(;l-:)mtJlJeJ'W~tl:lJ nueHu~l.:JJll tJ 1(i) tJ ~~u.ijl.:J&1B'l
, '\J ~ 

b6i'UBbbUU11 ~61!:b~~(i)1 Vl 'W'W. -W~11U<!11Vlfl'JllJ b ~'U"lIeJUrieJ'Uv\'l bU'Unl1 bb61:: rieJ'Uci.:JlJ eJU.:Jl'U.:J'J(i)6i,(i)V11 ~ 

~~u-:ijl.:J&1eJ.:J'W~eJlJci.:JlJeJu1Vl 'W'W. 1'U1'\Jbbuum::(i)1~ A3 eJV1.:J61!: 2 "lJ(i) bb61!: -a'\Juuu PDF FiLe flU 
'U 'U ~ 'U 

Autocad FiLe lJ1J1'J~ 1 "IJ(i) l(i)tJeJ~l.:JUe]tJ(9)eJ.:JtJ~::;ntlultJJlltJ SingLe Line Diagram, ControL Wiring 

Diagram, Piping and Instrumentation Diagram 66(;l::; Protection Wiring Diagram 

8.5 l?l (i) 66(;l::; eJ'IJ n ~ru~ ~-ru ~l.:J"1tl t;l eJ'U 6~tl'l11'IJ tl.:J1 Vll.i:lJll iI.:Jl 'U Vl (i) 66 Vl'U (9) tl.:J ~(i) 6nu1~~.:Jlil 
" '\J 

1~6~tJU~tltJ 66(;l::;v11uru~~ltJnl~?Im'W'lJtl.:Jl?l(i)tltJmru 'W~eJ:U'IJ'UcJltJm6nuH;;'1t;ll'Uvl ~lA~.:Jnl~66l.iVll(i) el16 eJ" , , 
61tJ.:J66Vl.:J ~.:JVll(i)6~mlVlJJ lJ1~(i) 6\?l~tJ:Ulib~ 



9. ';i~tJ~bl~11i11b'W'Wn1';i 

'i~(J~bdm1'Wnl'~UBU~"l1'W~eJ"lbb~lb6'1~'ili11(J1 'W 240 l'W l1u5V1'illnl'W~i:l"lm:lJ1'W~rwrwl 

10. 1-:Jb~'W1'Wn1';iil<ill\1 

n1'ill~l"lU-r'UU'i "lbf1~eJ\ln"l~'WJl bb~~ bA~eJ"lnlb 'WVl1Y'l~l'V'J~eJ:lJeJUmruU 'i~ neJ'U lf1 'i "l nl 'i 1 Y'l~1, , 
'V'Jf{"lJl'i~v1'UVl~LJ1'W lA'i ·ml'i'lJ'Wbb~b:D'W (tJ lb~(J~) 19l1'Umb~'W~ e:llb.f1m~(J\IVIll ~\lVllVlb~(J\I1Vl~ l1fl'i"lnl';i

'\J , 

1'WA#"ldi11"lb~'WV~':]~'W 1,770,000.00 UTVl 

11. n1';i~lm~'W 

11, 1 b~w;h-:J'Vlih <ill'Wl'W~eJ (Jfj~ 15 'lJeJ"ll"l b~'W(911:lJ~illilll b~mHu~1"l1~fj"l'Wl:lJ '1 'W~illilll 
v v 'U Q.I Q.I 

b~(JU~eJ (J bb~l lV1(J~-rU~l"l'il~~eJ"lll"lVlf{n U 'i~n'Wnl'i-ru b~'W~1"lVl'l11 btJ'W~'W5U(91'i-r~Ulfjl 'Vl (J Vl~eJVll1':]~eJ~l
'\J ~ 

U'i~ n'W'lJ eJ "l 5'W 1 Al 'i 1 'WU 'i~ b'Vl f'1 Vl~eJVl'U"l ~ eJ ~l U 'i~ n'W'lJ eJ "l U~~'Vl b~'W'Vl,'W eJ,\?l6'11Vl m'i:lJ bb ~"lU 'i ~ b'Vl f'11 'Vl (J Vl~eJ 
'U~~'Vl b~'W'Vl'W Vl~eJ'U~~'Vl b~'W'Vl'WVlf{n'Vl-r'V'J ~~1~-r'U eJ'W ill 1<>11~U'i~ n eJU n 'il n 1 'i b~ 'W'Vl'Wb~ eJ nl 'i'V'J1 ru 'IJ~ bbfj ~U 'i~ neJ'U 

q q q Q.J q 

5 'i n'il~lU'i~n'W (911:lJU 'i~nlf'1'lJeJ\l5mf11';ibb~"lU 'i~b'Vlf'11 'Vl(J bvh n'U~l'Wl'Wb~'W~b'iJn1 U lVi (J 'V'J'V'J , 'il~~nA'Wb~'W, 
~l"lVlth <ill'Wl'W~eJ(Jfj~ 20 'lJeJ\ll':]b~'W~eHu~'l':] bUm~'W'1'Wbbl?li:l~':]lVl bbfj~'il~A'WVlf{n u 'i~ n'W~l"lVlth1 Vi nu 

'\J 

V<v V dI (U dI .:::), I i.I V v 
e-J'iU 'il 1,:] b:lJ eJVln A'Wb.:]'Wm':]Vlmf1'i'Um'Wbbm
'\J 
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