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4 deivuasigaziBeaniamaile

muiduulgasdesiviuiuanesesuialimisugunsal sunfddn 30 Alates
$wau 1 90 Tundsasdoshiiumsdmmuasusuugs deuum wiouvnaouirsssiaiuth Thanse
THuldfuasivssaviam fdmemadeusuusediel

4.1 TURBINE
H3UdNveRBenLiunisusulunIaaiaiulmieugunsaiuseneulausaldaulean

v v

TnedFudneassipaauanuy sreazidengunsallid wi. Ransansydfneudiiiunis wazazdeudyy

Y o

Eutiiives wn. Whsaunsiaseu nadeu o Tsenu Jedeiedosdudunssed

- Sovrm3euudeu thasey, e uaw Reducer 283%A Turbine 41w 1 ¥A Vivhewmdnuie
L%am%ugml,%wm Litaen wasltaunsadssneudhiuldogrsiunaudause

- YmvnuasiAEu Guide Vane $113u 1 90 v Stainless SUS 304 vi¥eifisuwi ieuiugy
uaz Machine Aaegnafinuniw @ Bush ¥indheuseudessiuasyseifudnifaguiuihiadu wiou
gunsaimuAun1sUAUaviia Manual

_ SavnuasiUdeu Runner Ssvhdnemdniniien L%aw‘ﬁugﬂmmﬂ Runner Diameter liidagnin
255 fiadluns ‘w%’aumeLﬂ?aaﬁaﬁuﬁwmﬂLé’umu@uéﬂawlﬂﬁaaﬂdn 65 Raduns Feideman
AISI 4140 vaifieusin uaziileussnaudndhefuuds sgfesmsiaaauuazU3ulse Dynamic Balance
Tegluinausisnmsgu

4.2 SPEED INCREASE

- YavrmSeuRoeaaneuvinseu ua Pulley Sasmn 1: 15 4ila V-Belt wiiwin C Tnarwun
Tuausesanenulidtdesnin 3 589, nsda Pulley Widauuuiuman Tnemsaeamelasnusuruin
wan (Adapter Sleeves) Bsgunsaiivmmasioadundntaniunsguvedsnuduan SSnrmanmus
soulfouumasannsamusednlfiduened Tneaemu uas Pulley foadulvaideatu swau 1 9a wiou
davmanewiulilden andiuau 3

- MsUFuANuRsEewL ilagiSnsideu (Slide) §1u Generator & Flywheel Tundous i
ielldnnudsaemuiivinzan (szesnaideuiiannsausuld wdedsidesndt 20 lwufiuns)

- ammdouinayansoumenwundoutondaliifuncudauss S 1 9n

4.3 INLET VALVE & SERVO
- gauUFuUgs Butterfly Valve 1@ @ 300 fafiuns uazgunsaliusznau 31uu 1 9a
LaZATUINIZABUABY Seal, @18 Hydraulic wag Pressure Gauge Bourdon tube pressure gauge

Y
a

meia Liquid filled type gauge “1a% Ianunsaldaulafuasivss@ndnmdaiy arendenisdey
Ufulssagdesihmanagou 7l 1.5 whessuseduldnuund waeiinisiduveshldlaiiiu 5 nsaund
TaegFudasdeadydmiihiives wn. saudidunisasvseunaznagaudie wiound Coal tar
epoxy Uhmduiidudatiedeon 2 du

- UFuu34 Hydraulic Hand Pump 97u3u 1 9 laeassawamniauuasn Solenoid Valve
(Directional Valve wiaumpaealni) 91U 1 9a Check Valve 3713 1 6, @1e Hydraulic Tuisd wiau
W, YReEy wazdy q NNedes ?a'qqﬂﬂszﬁﬁmm%ﬁyjﬁ@mﬁm%mmsgm NN RITARE

%
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uazileusznoudthetuudiesdeddnuliifuesei wiendseu Solenoid Valve (Directional Valve
wiounsealnil) 1hiduerlnad1sos Snduau 1 ya

- BANTINABUANIN YINANNAZDIN YA Servo motor WiBNgUNIAIUTENBUTBIYAAIUAN
Inlet valve Ingoenstionguinsazioatiou Seal uazvhmsdenduugsliannsaldanulddlsitinng
Hidumesiiiy R _ ,

- BARTIVABUANIN VINANUEZENA Pressure Relief Valve wagvinmsgeuuilauiuls
thysnuliiegluanmifuazanunsaldalss

4.4 BEARING

- SavmieuAeugniiu uavUaenusurunamen wieudefinm Bve SKF vienmnmiisusi
U 4 YA

- SavmdeniAsuuviusesiudefnm $1um 4 qn

4.5 FLYWHEEL & SHAFT

- davmwdoufinde Flywheel durugudnandlaitiosndn 900 fadiuns vuilitesndd
120 fadiums wioudsugunsaisun S1uau 1 ¥ wesdsumwanvunadusinugudnatdlivesnin
65 fiadiuns Fwihdnewman AlSl 4140 vieieuwin uasieusznouiivheiy udhaedemvdeuLas
U5uUse Dynamic Balance Togluinausisnnsgu

- davi Flywheel Guard wieufiangaliiunudause S 1 4a

4.6 BASE PLATE
- damndoniUdeuniupses (Base Plates) wag J-bolt Tval iuwdngunssandiondiu

wrumdnunsg Ul wazlivuinnitafisswesonsnnansosioiul wasasesindalui
wiougunsaleguuguieanu lngBasie Anchor bolt wasimaniasudifuiulssluimioudiaeg
Tilunudausansay 31w 1 9

4.7 PRESSURE GUAGE _
- I mnSauLUABU Pressure Gauge ¥lia Bourdon Tube tiuu Oil Filled Pressure Gauge

I ¢ 2 v %% ' a _a ° v a & .
W39NI187 Range 0-10 kg/cm vuanttUaliddesnin @ 100 Jadwes dmsufnsanvie Penstock
1w 1 gn wazvthialivesndt @ 50 daduns dmsuRemsn Casing 11U 1 YATINTILIY 2 YA

4.8 COUPLING AND GUARD
- Iavmsauilasu Coupling wiin Flexible coupling 313w 1 40
- m¥i Coupling Guard wientlendalviiuaudanss S1uw 1 9a

4.9 HYDRAULIC POWER UNIT
- daviniouRnfaaznnaay Hydraulic Power Unit Tag Ol Tank Hszuuszuieay
FouAIBUIRITUMAITU Hydraulic pump Tnemssann Turbine Shaft 138 Yuale motor 31U 1 YA B9

gﬂﬂ’mﬂmm‘iﬁ’m’miﬂﬂ Turbine load control leedi Accumulator Tank Tunsaild Motor ‘?J’U‘Qfﬂ
=
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Hydraulic Pump w%awqm Hydraulic Hand pump LLasquﬂiﬁﬁﬁuﬁﬁﬁL‘fJuLﬁai“ffmUﬂu Guide Vane gl
PNALAEINASREINOAMTUNILTU

4.10 GENERATOR
- gouSudgaazthsssnviaiesiuiialviiuun 30 Alatad S1uu 1 g lawegrudes

Uiesaliunisaaluil
- neAYiANEYeNAYA Stator, Rotor uawyn Excite wiateuine iy Class F vihmsouuia

e

kagNAdaU Insulation Test

- FavwfeuiuFsuanglniinann Generator e § Control Tneldane NYY 4 core vutn
25 f5.44. ANNEIUTENIN 10 LIRS

- favmmdeuiAsugnTuhvheduou 2 adu

- ¥5IVABUANN Stator Terminal wiouudlelfanusaldanulas

- davm¥euiUdsu AVR 8%e Universal Ju GAVR-15A wlalfleuii $1uau 1 9 uae
Famlaldau 8ndruau 1 ga saudu 2 yn

4.11 GENERATOR CONTROL CUBICLE
- §nvh Anda niounaaoufursaindaiunueiosiuidalii Swau 1 gn Tnediude
awdendusuuy s1wazBeagunsalld wn. Rersaneydifneudniunts uazazfeadadmihd
499 Wi, 1h3aunsaaseu nadeu m TsesureutiluAans ufFuiaduSuiinveudildangluns
yaseuAY Mellmeasden fi
4.11.1 dnwaslnevily
(1) Tnssvesgifumdnannitu vwalidesndt 40 x 40 faduns vunlidesndn
3 fadums annsosuthminvesuargunaailugiomals
(2) nifageinudng duvds Wuwdnusiu vutlidesnd 1.60 daduins
(3) UTuUszg a1 uazukuduaralumanuey vulidesndt 1.60 Sadwms
(4) vumvesgazdasliioendt 119 0.80 wms @n 0.50 WwAs ga 2.00 Wes
(5) gruvesgiduman Channel
(6) M3sEUEENMA TYassrueanATHT sy uasdundsisneuuy
uarABuAN YB9TTUIEBINAYNTeY Faeysie Azunsignay vwiakitesndt 4 Safums Auly
(7) szuvfenuulszy Tiillnguadmiudenuszgle
(8) M3 Seal § VuUszaazdeslndmsu Seal sevinusegiugieecazianis
aglusnandn vielinmstiuetiedu fillesiulailfenevan yieideuluanuuail Seal lélasie
(9) Fosanelnidn-oen Whihresmadn-essnvesanslnihiusiulatusuanswesy
(10) winusuliving azdeaduviingu Zince sl
(11) mMImd
_arfesdimsiniowhanuazeiniuialiiFeu azenn Usimainady lusy
uagfiufauLs
_ sesiughedfueila Zince Rich Primer 1 A udreudliuda
- dimdou (Body Cost) 9@ Epoxy Resin

- @Wunii (Finishing Coat) 14 PWW&’] 2 A%



TN 5970 9

- \ileviiasaud desdosiimuiuazuds nusensyadn vty vuly uaz
NUANTEU
(12) Wugusaindmunuriesiidaliiiuiemunussuunsnanuaytenszualiin
vodlasensuaninfimdai
(13) Hugdu seuuituaounin YEBULUURIULIIRS WD
4.11.2 OPERATION CONTROL AND PROTECTION FUNCTION
OPERATION CONTROL
- spuumunenasesteiuiuasefesualnihmieugunsal wefeEunsaiiuases
iUy Manual wae Automatic amumuauAIosInguay Jvasaldya audasan1izms
vhnuveuaies I Switch muaueghuiiismelnsaziosiamgunsel Aduduiomue
- favm¥euieu Turbine load control fuwuuwdia Electronic Governor @iy
AR TTHAnANIRTg I Tngazdadiausuuunen Catalog gunsalld ww.innsaaysifneu
fufiunis Litemuau Guide Vane THldUSInaninnuanImn1591e Load $heszuu Hydraulic wiex
ynapURAR S URdfanuseldlfR uneliuszavsam filgunsaiusznaunsugnasdeady
- mshasslidarhdaiunulmi urdafiawnsaln-Deldannduming uaviivun
wnzausaglaunsgiu
- vagpuldnuszuumuan Wanunseldouldfuasiivseavsnm gunsalssuuamun
fdermunmamaiinethatiosdd
(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) aeldwiu DC. Control Circuit wunalitiosndt 1.5 mm’ auudiniy
dwsulvlau () Auasdmsuluuan (+)
(@) aglwdmsu AC. Control Circuit wunlitesndn 1.5 mm”
5) aelWdmsu AC. Metering Circuit vunalitfosndn 2.5 mm’ auuding vie

v

dun
(6) Current Transformer Rated 5 VA. Class 0.5 @113U measuring wae. Class 5P20
#m15U Protection ¥58Winzay Secondary 5 %39 1 A,
(7) Directional Digital Multi Display Meter, Input 3 Phase 400 VAC. Rated
Current 5 %38 1 A. (Can be Range Setting), Output Display 8813188 : Volt Line to Line, Line to
Neutral, Amp, Watt, Var, VA, Watt-Hour Import, Watt-Hour Export, Frequency
- 5%UU Annunciator 3 Lamp Test Switch, Alarm Reset Switch wag Fault Reset
Switch é’tyqnml,ﬁauasﬁaqﬁﬁ”’aé’muzynmlﬁmLLawaam"LWnssw‘%u Jlanm Alarm  Reset  Switch
Fynnandesaziu wivasndnsiineg 3undn Fault 9zvualu 3ana Fault Reset Switch viaoalw
Jzfuanunsanaaeudygasdesuazvasalalagna Lamp Test Switch lnggSudneasaaaauaLuy
T . fasaneudRneudtiduns
- msAnsalwRnde Annunciator System Hﬁwﬁﬂéj Gen Control Board Tiigswariu
msldundeunaasuldarussuu Annundator Thanansaldeuliidusgied

M
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PROTECTION FUNCTION

- 53UV Relay Protection agatieesall 27/29, 50/51, 50N/51N uag 81 TneRndsls
ﬁmwﬁwﬁamﬂuﬁ Gen Control Board

- Generator Circuit Breaker & Power Cable YU1ARAAALLIATIIY 287, iiveldau
fudaarnuialnihaualidesnd 75 KVA. 400 V. i Shunt Trip 24 VDC.

- AAaU Operation & Function test Tanansaldauldfuazivseansnm

4.12 DC 24 V. System
A5udsesdesiiunsusuuss DC 24 V. System $1uau 1 9a Usznousne

- Spmmfoudnseuunae3 12 V aun 100 Ah 1131 2 an

- Savm¥ouRnfeununaes ¥1391983 Input 220 VAC Output 24 VDC 25 A $117u 1 49
Tnganunsavinaulaeg19enlugds

- Battery Rack vihse¥anudause nusienisianseu mnidu Sheet Steel azfvaniiig
Epoxy e¢atles 2 $u fisvesvhesswinauunmelmngan aunsosneentissinumiendeulilagde
977U 1 Rack

- fiasa MCCB tuszuu DC Supply sruaudissmesionsldunazdavlildanlitosndn 1 6

4.13 TRANSFORMER
Fudeeedesduiiunsuiuugs dngsimmileuvadlihouwm 40 kVA. s 2 gn i

annsaldenldd Tnssifiunseedeluil

- Svmdaudsuniuneuadssinomnm uasinmsasnereauauve iy

wifautas Fosldunsgruhifundeutadyal

- aneiamanuduauiuresuaannsegs - wseh

- SavmdeniBsuansgantiu SILICA-GEL

- SammdeuiUBsuyssifiuengs uag Bushing Wanun

- pydeuthreaBisigs — L (vheuavena/duadninden)

_ sivdeUnEuBNYBmTiBUUaY/ASUSTUNEAINSE WAYAATHNISAAGS

- pseasuyvlusege - uswh wasvheuazenn

- asveseusziuisuludeerivd

- asvaeundeuuiluyasdeaeiukazaeiingeu

- douthyednund dednady

- pvidounaztnyednw Dropout fuse szl 3.5 kv Triegluanimmioulda
w5eudsuau Dropout fuse fuse 3.5 KV., 10 kA 13149 druu 3 0

- davwdeudanau Fuse link e 10 A 13l u 1w 6 du

- aavdeunas1geshw Lightning Arrester lussuumedsnaudvaiowuadini 40
KVA 52usuau 2 gn egluanwndeuldau wieudaweau Lightning Arrester 3 kV. 10 kA 1il#au
U 6 F1

- Savrw¥onUAen LT Switch 0.5 kv, 400 A. wiex HRC Fiad wunn 80 A $1uu 3 99

- Favm¥euAsuans Power Cable 390 CONTROL CUBICLE £s TRANSFORMER Tneild

d@18 NYY 4 core 9u1m 25 A5.44. ANNEMIUTEUIM 50 Lllﬁiofﬂ
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4.14 ALIGNMENT VIBRATION & DYNAMIC BALANCE

- U3u Alignment veusiesiviuiuasiadosiudaluiimiengunsaflfedlunuassuny
wazaglufifinunsgu

- ayradeuuazifilyyfuuge Dynamic balance 483 Runner & Flywheel lsfagluinausi

UINTFIU

4.15 unaFaULASesieuTN
mumwumawmauLﬂsamwumua%ﬂiaamLumlwqﬂ']wmmaﬂﬂsmﬂsvﬂau dne
Load suan i Ineaedesinanazanlunsifiuaiosdns Load litiosnin 24 dalus suaeEeU
- Start operation test
- Normal & Quick stop test
- No load bearing heat run test
- Load bearing heat run test
- Load reject test
ieuanddfifuinaiestatuin Wumsusugudiliegluanmiid aunsaldauld
Hustainazivszaniam lnensvaaeuazdedlifinsdiduveni, thify, 219t Wilinsdu vie
smsnUndsun sudleananmesiiunuiinenunmlildinasgiu wieldTaglid

4.16 mieinmamsaqnwum o waziulssluin

- yhiiedestuiuasedasiuinlniwieugunsad, Water System wavualaeldsias
paanasgiuvedlsslnih wasdesauondniaueiali ww. iuvauriou Imamumwumawgum’tmﬂu
"LUmmumaunﬁmﬁwwamu,uum LLauﬁ]umaﬂﬂsumsms’a'«aaa‘umnwmmmmuwmvauwmau

- %amﬂiwsawuumm Machine Hall Imswnmimsaiﬂm%amwmwumu wsaumma
wum&Jﬂsimﬁu,ammmwsuaaaﬁlmmmmu Iﬂmvmamuamamm%ﬁiw nIw Wingeuneau

_ Fflssliin mdedsesiiu Swend slaldRuiiureunin 2 1y warmiied CHUGOKU
CS-771 (Bden) Avfunthuszinm swendindenlud & HIFLOOR 900 (17) wisewiuuwi 8 2 u

_ Z19es Trench éedsesiiu Swend wialdfuiumen 2 4 wagmeied CHUGOKU
CS-613 () Fviuntiuszian Swendindenlus & HIFLOOR 900 (1471) #3aLfiauiin 59uAIUWUNE
laitfounan 300 luasou

- ynAviewsndeidrundslselnii Gummaumwmsﬂmwa 300 uaamm UL
25 LWAS Im&mumawmmmaumaan’twmﬂau Lagnsesiueafuatuegnales 1 e aandum
vughedisiuden Sneghatles 2 Wen

4.17 fauuiuugeornslaglnia
4171 szjauUauUsaa')mﬂiﬂv\Iﬂwuﬂﬂ 5X 10 X 3 wunsg Iﬂamumwmaqmmumsamauaamu
- mmwaauLUaaunsuﬂﬂmumaﬂmamnsauauauLuaw,mummm:uvmsm
- sﬁauﬂiuﬂiawuﬂaummma‘luisqlﬂﬁﬂwL'sefuLLa..,lmuﬂU wiendnvisnessuneinlagly
fmwaismerenmsssunetladuegiad
- favmmdandsunsuifommdsmenanslsdnii asidhejuaeug viedleunh aun
Taitferndn 50 X 120 wufiwes vurlihieendt 5.5 dadwns LLazﬂiauﬁwé’qm)imﬂ%’ugm
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_Savm3euRanesruulniuasadncsznoufeyavann LED Uszian Tube T8 4avdin
G13 MNeAINETIVasn 60 wumwuns Tdidelnsaulidifiu 10 ad 91u3u 1 90 uay 120 LwURLLAT
ndalnsanliiifiu 20 Fod 1w 2 90 uasdUUEnln S1umu 2 90 TaeldTalidulunuannsgu
nansingRavngIy (Wan.)
4.17.2 gougednwdoenslssinfiuasiasmdenn aufmundsd

dnneusnaias(Aaunin)

_ mvidenasdsesity egheden 1 1ien

_ mvidenasavumihduiinilheithesasan eghatios 1 i

- pvidendsaviuniduiiaesiaediesasan eghles 1 i

dnglueinis(paunin)

- yvSenasdsesitueiln Epoxy Vamish egetios 1 ifien

_ yvisenasaviuntidudiniledae Epoxy H.B.Finish aghstios 1 1fien

- yvisenasduntiduiaeiae Epoxy Finish et 1 ifien

dareusnluenans(ls)

- SrgeinwAdlelitegnunmdldiuald

dlasmdenn(wan)

- msesitueafuatiuegnates 1 e mmumitudeiiuien Snegales 2 dien

oy v °

5. uenagsudneazdesniiunis

5.1 fiuiiagdedausunuanu nssuismsufuiRau yrans Imnsgauauau wiex
wuuWesUAMTATI@DULAazNAaaU T Wi, Aarsaneydfnielu 15 Juludaainiuasunaludygn
TagligFudnazdornaunuvgaiiuesasliosiign

5.2 Fiudreazdeshuisdeudsld wn. nsudeudimi Wunanliddesnin 10 Ju e
Ry

5.3 §Sudhagdonimenumeufifau ddvinugnssunis S 3 ga duatuienans
1 9a dnunenans 1 ga wazsieenilugy Electronic File 1 4n noudwaununngaviy lnglusenu
sehatioazdessznouluie senunsaisnstentiulsadesfuiuniuasiaiosriialuih
W3augUNIalUsENaU HANMINTINABULALHANIVIAABUANY Niaun e sUfTRNY

54 faquazgunsaififiuirdeneu ssdesdniuldddiliizouses uasvihinydsnens
anmuestangunsal wiavudesnifiulilassmslifimdniuasn sneiles Sminuisesasuy
LndnumSeulili

6. 328z NUUNTT
szeznatunsUjiRnudewdnaianielu 240 Ju Wudaaniunasnuludyan

7. A58
7.1 Qualrwd Swiudesaz 15 veslumudyg Wedsudnslaasunuludyn

v v
v
[ [

Seufosuda lnedfuinesfommanuseiunmsiuludimtiluiusdnsiguialne viendeded

Usziuressunaslulssing wsenidideuseiureiuientuugraivnssuuislssinalng v3e
USIMRunu nieuitnRunundnnindnlasveugialvuszneufanisRuyuitenismdvduas
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Usznaugsiamuseiu amussnmavesuimauisussmalng wihiusuuduionlu Tnensun asin
Aufuaohdnausesas 20 venRuiiuhadnfiuluudaznn uavasfundnussiuareamihliiu
A5uihe levinAuRuaimihasuiuui

7.2 920 1 Sauiudesas 20 ¥eeiA1Ingne edFudnslddads unuau nssuds
WUUNBSY N3PTITERU NAdeU WiNImnsAIUANI LaglisuauiiAnn wi. uasgSudnlaauiums
mudermunsazidunde 4.11 udiasauaranenssunnsansiiansasunuliiseusesudn

7.3 30@l 2 Swauiudesar 35 vess1Ainine WedSudlddudunisgenusulss
wpsteimimieugUnsaimudetwmunseazden 4o 4.1 - 4.9 udnata wazALENTIINIITIINSEN
lansasunuliiteuiosuan

7.4 930 3 Swauiudesay 25 1891A1IEns WedFuialddndunisdenuiuyss
Lﬂ%‘aaﬁ’aﬁ’uﬁqu,a::Lﬂ%@ﬁ%ﬁﬂlﬂﬁ'}w%’auqﬂnsﬁﬂ utafvuATIEasBen 99 4.10, 4.12 — 4.13 udnase
LazAMZNTINNITATIINITINIARTI9T UL IBBUSaEuAY

7.5 920l 4 (gavine) Srnududesas 20 vesmemintdne deduliunsussneufinnauas
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