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4.1 TURBINE
Fiudneassipsdniunmsuivysaaiesiaiuimisugunsailssneuliannsaldaulad

14 14

Tnedfudsesdonauauuy s1eaziBeagunsalldl wi. Narsauneylfreudiiiunis uazasdaudsy

v ot

Wwthitves ww. rsaunsaesou naseu o Tase1u Seedheosdosudumsdail

- SavmdeunAsu dhasou, e wag Reducer 1o Turbine ST 1 40 vivhowdnwilen
Woutuguudauss Litaden uaslaunsoussneudriuldoenaiunudauss

- Smmuanitn Guide Vane $1uau 190 viwiae Stainless SUS 304 vdaiieuwi iestiugy
uaz MACHINE Aretnsiiamunn §l BUSH shisuseudesuiuasussifiudndaguiuinihu wiou
gunsalmuAuNsUalaiia Manual

- SvuasUAsy Runner SnvihdnewmEnvile Wesdugurun Runner Diameter lsitfonnin
350 fiedums wiommaedpataiuiauaduringudnadlitesndt 50 fafums Fuvidemdn Al
4140 viewfisuwh uazileUszneudiefuuds 9zfeansavasuuazyuiuuge Dynamic Balance
Tiegluinmueiannsgu

4.2 SPEED INCREASE

- Savmeufnsgaaeniuvasou uag Pulley Sasma 1: 2 %iin V-Belt wida C g
Amualisuausesaenuldtesnia 3 589, Msda Pulley TiRauduiuwan TnnnsaensisUasn
UFurunman (Adapter Sleeves) Ssgunsnivimunazdeadunintasiinnsguvedssnudndn S8ns
varudseuldnuuaraninsamusedaldidusgd Tneanewu uay Pulley Feaduiiviadentu s
1 ¢ wiaudamaenwulildau 9w 3 @

- msUSumuRsanewu vilagdBnsideu (Slide) §1u Generator & Flywheel Tuwiaue fu
e lilFarmsanenwuiivnzay (sseymsdourianunsauuld sgdedsitdesndn 20 lwufiuns)

- SavmdouRassynnsouaenundeutiondaliunuduss S 1 g0

4.3 INLET VALVE & SERVO
- gauUIuUTe Butterfly Valve vu1@ @ 300 fiadwns wargunsniusenau d1uau 1 9a
LLﬁsé’%’U%’N%ﬁmLﬂﬁau Seal, @18 Hydraulic wae Pressure Gauge Bourdon tube pressure gauge
8/ a . . & k4 val a a a Y [ ]
feuia Liquid filled type gauge a1 Tranunsaldaulafuazivssdvinmaaiu nendinisdey
Qs ¥ [ o 1 (& L4 a I & g P a a <l
UFuusaaesaaiinimaasy 71 1.5 museiuldnuund uaslinnsirduvesinlaliiiu 5 ns/uni
TnggFudnazspayidmlimives ww. sauanliunisnsivdeunazvagaue wiound Coal tar

a 1 4 U LY ‘D’ 1 5
epoxy UshiudunduNauoe1euay 2 4u

- USUUge Hydraulic Hand Pump d1uau 1 gasie lngagsssdavmniauuasu Solenoid
Valve (Directional Valve wiaupeealnifn) §7uau 1 4n Check Valve 393w 1 69, @e Hydraulic Tvad
wiounnds, Waseae uwardu 4 Miedes Tgunsalimunazsealundndusiuinsgiu vedswu
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duan uazileussnaudieiuudanseddimililuetai wieudsmeu Solenoid Valve (Directional
Valve wioumsedlni) idueylnadises 8ndhuiu 1 ya

- 0BARTIVABUEANIN YANAZDIR YA Servo motor wiBugUnIRiUTENEUYRIYA
AuAx Inlet valve Tagaghatfesg3uinsassoaddou Seal uazrhmsdeuuiuugdliannsaldanlds
lifinsihduveniuiy

_ dawmaufings Pressure Relief Valve shewndnsineinunasgw sunalidesniy
50 fadees $1uau 1 90 wieudamuasinsotidlfiuasesany

4.4 BEARING

- SamdoiAsugniiu uasussnuSurunaman wiougne Bve SKF vieqanmiiuin
U 4 99

- favndouiasuuviusesiufine Sy 4 gn

4.5 FLYWHEEL & SHAFT

- Savmdoudase Flywheel urigudnanslitiosnin 800 fiadwns vuilidesnin
110 fadiums wieuAsugunsaiduda S1uau 1 g wesldsumansunadurieudnatslidesndn
60 fladiuns Fwhenewdn AISI 4140 wialfisuwh uasifleusznaudideiu udirsdewnsvaey
wavU3uUge Dynamic Balance Wiegluinnusiunnsgiu

- §avi Flywheel Guard wienfiendalviiunaudause S 1 40

4.6 BASE PLATE

~ SovmSeuiUBsuniuaies Base Plates) way J-bolt vl LfJumﬁng‘tJWimL%"amﬁﬁu
wumEnmnegsiunduse uasllvunanafismenenisiaaiesteiuth aziedasiuialndh
nieugunsaioguuguiisadu TnsBadae Anchor bolt wazmaniasudniuRulsslwimdoumas
Tiiumudaussanony S 1 40

4.7 PRESSURE GUAGE

- Favmoudeu Pressure Gauge ilm Bourdon Tube wuu Oil Filled Pressure Gauge
Wo12187 Range 0-10 ke/cm’ wurantidalsitfosndn @ 100 fadiwns dmsufndiivie Penstock
S 1 90 waenthilalidesni @ 50 Sadums dwiufnked Casing $1uau 1 YATIT LAY 2 40

4.8 COUPLING AND GUARD
- SavrmesAsu Coupling %m Flexible coupling $1uau 1 U
- §avi Coupling Guard wipuiandalvidunudeuse $1uu 1 4n

4.9 HYDRAULIC POWER UNIT
- f3Ud9eeBadRYia Hydraulic Power Unit 715Ufindedu Hydraulic pump laemseann
Turbine Shaft %38 9uA78 motor 37U 1 940 %’agﬂmmumsﬁﬁmu‘lﬂa Turbine load control
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4.10 GENERATOR

- doutfuussuagtigeinwieieaidaliihaualitesndt 25 Alatad S1uau 1 40
Tnethafasffuiafesuiiunsrelul

- NRAYIPINELENAYA Stator, Rotor Waztn Excite wiewe e le Class F yihmseuws
Uagynngau Insulation Test

- Samm¥oniuABu Power Cable Tilnun wasafinmiloudy

- Yavwdonianugniiuiahesuau 2 edu

- ps1e@oUANTW Stator Terminal wieuudlalvianansaldauled

_ Sovmieniudsu AVR $1uau 1 4a wardamlildan Swau 1 ge sl 2 ganedes

4.11 GENERATOR CONTROL CUBICLE
- $nvh Ainda wioumameugursaindaiuauAsesilisluii duau 1 ga TnedFudig
wdpsduauuy Twazdeagunsalld ww. Rersuneydidneudfiunis uazasdeaBaydmii
o W, riamnsaedey nagey m TssnudauirluAane ufsuiaduifuliaveulddeluns
vagouaAY Feilswasdon fi
4.11.1 dnvalaeialy
(1) Tasevasgidumdnanniu vualidesnd 40 x 40 fiadwns wunlidesndy
3 fadums aunsosuthmilnvesduargunsallugeunls
(2) widagieinudng dunds Wumdnusiu ynlidesndt 1.60 fadwns
(3) UuUszg wdann uazukuiuaralumanuey vunhivesndt 1.60 fadwns
(4) wnvagavsadliioendy e 0.80 wins &n 0.50 BIAS g9 2.00 wms
(5) gruveagilunan Channel
(6) M3szuBmA SdesszusemaTindeiuinvansiy ussdundaimouuy
LATABUAN TBITTUIBDINAYNYDY Siaysie Arunsegnan sualitesndn 4 fiadwns mulu
(7) syuudenuiulses Wilinguadmsivdenusegla
(8) N3 Seal § UniUsEaRwRaslend My Seal sswineuUsERiUgMoeIEABI
aglusnamdn viefimstfuetedu itesiulilienmvgn viedouluanuuai Seal 1Wlnsie
(9) Fosaneinidn-eon Whihwssmad-senvasane Wi iusudaiuduaees
(10) winusiuildving aeseuduriingu Zince feliih
(11) A5
- szfesiimanisurhauareiaiuinliiFeu azenn Usiaanadu Tuty

LaRuARBUWE

- sosiudedituin Zince Rich Primer 1 ¥t udroudldusie

- dmdou (Body Cost) 198 Epoxy Resin

- @vumih (Finishing Coat) 148 Polyurethane suwih 2 adq

- iloviiagauds Fusfesiiouiuazuds nusomayada nudsiu uly ua
VIUANSDUY

(120 Wuguneaindavpuiaiesinialnfitifienrvguizsvunisndnuazing
nszualriveslasamsudalvindaln
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4.11.2 OPERATION CONTROL AND PROTECTION FUNCTION
OPERATION CONTROL
- ssuumupueasdastiuthuasefesiudelnihwieugunsal sxfeseunsaifiueies
1iauuy Manual uag Automatic dsnumunueissnngrunu iiveonlwdygnauanannizms
vhauveardes il Switch muauegaiivmelagazdosinmaunsal fisudufanun
_ davndeuideu Turbine load control fuuuuwiia Electronic Governor Fufy
wAnAusifinannumsgiu lnsasdesisusuuunion Catalog aunsaild ww.Rarsaneydifnou
suflunis iemuau Guide Vane WldUTInainuanImn1s91 Load $heszuy Hydraulic wieu
yrdeuka iR sanseldnliR uasiiuszavsam silgunsaiussnounsugmezdoady
- msdassldavhgeunulmi  Hurdafianunsole-Ualdansumihg uasiivunn
wingauuazlauInggIu
- veapuldruszuuauan Waunsaldnulifuazivseaniam gunsaissuuaiug
fderuuamanednogationdel
(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.

v
a

(3) aglWdmiu DC. Control Circuit wwibitdosndt 1.5 mm® auiudiky
dmsulvau () dunsdwsulnuin (+)
(@) angldmiu AC. Control Circuit sualiitfosndn 1.5 mm’
(5) aelndm3u AC. Metering Circuit vwnlsitfosndn 2.5 mm® aundin w3e
du
(6) Current Transformer Rated 5 VA. Class 0.5 @W15U measuring ag. Class 5P20
@ 93U Protection ¥iSawigan Secondary 5 %39 1 A.
(7) Directional Digital Multi Display Meter, Input 3 Phase 400 VAC. Rated
Current 5 %39 1 A. (Can be Range Setting), Output Display 8819188 : Volt Line to Line, Line to
Neutral, Amp, Watt, Var, VA, Watt-Hour Import, Watt-Hour Export, Frequency
- §UU Annunciator 31 Lamp Test Switch, Alarm Reset Switch Wag Fault Reset
Switch dyeroniiouasdosiiedyyondowarvasalinsendu  (lena Alarm  Reset  Switch
dyqaudeasiu uavasndins@ney aundn Fault Aevualy 3ana Fault Reset Switch waonlw
Jadvannsanadeudygideuazvasalalasna Lamp Test Switch lngg3uinaagsipaauauuy
T . fiansaneysiBneusniuns
- msfaRdlifAnde Annunciator System 157utig Gen Control Board Wiieawariy
nsldnunssuaasulduszuy Annunciator Wanansaldanuldiluegne
PROTECTION FUNCTION
- 58UV Relay Protection agatlandiell 27/29, 50/51, 50N/51N uag 81 lasdndsly
Auntimienelug Gen Control Board
- Generator Circuit Breaker & Power Cable YW1aRAAANLIATFIY 2.8.9. Weldau
fuedasriialnihvwalitiesndn 75 KVA. 400 V. §f Shunt Trip 24 VDC.
- ARy Operation & Function test Iianansaldaiuldnuasiiysgdysnm
P

\.< ac~
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4,12 DC 24 V. System
H3udnesefiumsuiulse DC 24 V. System 91u3uU 1 4n Usznause

- SammieuRaReuunined 12 V au1a 100 Ah $110u 2 gn

- SammieuRndauunna’ 11591985 Input 220 VAC Output 24 VDC 25 A $12u 1 49
lnganunsavienlasgdnluda

- Battery Rack ¥ishedanudause nusenisianseu mnilu Sheet Steel agsipanmndae
Epoxy 8tWtiay 2 $u fszegrinssnituunnedvuzan awnsaeneentigeinymiaidsuls
laedng 973U 1 Rack

_ finka MCCB luszuu DC Supply Smnuiiemerenisldnuuasdemiildmilitosnih 1 &

4.13 TRANSFORMER

AsudnRzsawniunsusuu dgssnvmiiouvadinilvunn 40 kVA. 91uu 1 gn uay
30 KVA S 1gn sy 2 gn Tansolfauléd nediunsiwielud
Sovrmauudsuniiuniouadmiiomn usimsmseiaamuduanueaiiy
wifauvas Fadldnasgruisunsiouvadival
- ssdemenuiduauuresuamauseg - useh
- davnwieuiBsuansgaranitiu SILICA-GEL
- Yavwdoudsuusuifiushds uar Bushing Wava

- P9I9ABUTIREAESIg — Usen (e wazene/Auadninden)
- pIv@suMeUBNBmMIiBuUAYATUTELIBATNSE WAYANNISAARG
- msye@puydausegs - uswh uasvihenuazenn
- ayndeusyiuiulufesivd
- ayRasunieuuiluynseasfuazaeionsou
- dathgednund shedrudy
SavrmauRngs Dropout fuse TuszuUINN 3.5 KV, 10 KA wéou Fuse link 10 A
11U 3 90 waw Lightning Arrester 3 KV. 10 kA. Tussuuanedenaumtiouuaslitn 40 VA §1uau 3 a

- Yavhitureuniaadumdn Weldnamsiouvadiiiwua 40 kVA uardaiu switch
yard  galitfosndn 2 was szesvineseuireiatunifmdauasagnation 1 wes Tneliduany
snsgumsAasmsliihdmsuUssnalne w.e. 2556

- YavmeuuAnu LT Switch 0.5 kv, 400 A wiawfiad $1uu 3 4o

- davmieuiAsuane Power Cable 99 CONTROL CUBICLE fla TRANSFORMER Tagld
ang NYY swinliites 50 w3, u.

4.14 ALIGNMENT VIBRATION & DYNAMIC BALANCE

- U3U Alignment waueSesiwiuthuasiadesudalrilmiongunsallieriuun
szuuuazegluiiinunsgu

- A92989Y WagwilyuFuuse Dynamic balance 483 Runner & Flywheel lioglu

NTINRTEIU / ~
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4.15 uvasaUATafuTn
fsuiansdemageuiniesfaiuiuasiedosidalwihmiougunsaiusenou s
Load muanmin Tneazdedinanavalumsiiiuaiesine Load litfesndn 24 $ilus suvimagey
- Start operation test
- Normal & Quick stop test
- No load bearing heat run test
- Load bearing heat run test
- Load reject test
euandiifiuiniaTestaiutie Iiunsuiuugudalvegluanmiia ansnsoldald
Huegreiiuazivszansnm lasmsneadevazdadhifinshfuveai, iy, a1sed Lifinnsdu vie
omsRaundaug sulleanmnmssidunuitnerunmliléinasgu vieldanlia

4.16 Ufmsnmﬁmsmnwum 2 waziulselni

- mamiaaﬂwumuaumsaamnmlﬂﬂww%auaﬂﬂmi Water System wavualngldsad
muuesguradlsiliiy uardoudusniniueidll ww. uveuney Iﬂawsumwzmawguﬂmﬂu
1ﬂmmumaunssmﬁmmamu,u.,m u,a.,,ﬁ].,maqlmsumsmsaaaaumnwmmmwwnsuaumumau

- %auﬂsuﬂqawuumm Machine Hall Iﬂsjmmsmqqsnwwauu,‘duwumu wiouviana
fusensmiiBuasaunmyasditldnnsgu Tasaedouauendnnsaly nsus Whuveurou

- Andlsalaith mehedsesiiu Swend wilaldfuiturounin 2 44 wasmdad CHUGOKU
CS-771 @den) Auninuszinn Swendlndedlus & HIFLOOR 900 (1) viawluuwh 80 2 4u

- Al1vea Trench méedsesitu Snend wilaldfuiuman 2 $u warmded CHUGOKU
CS-613 @) Aiuniuszinn Swendlndenlus & HIFLOOR 900 (1) wiaifieuwin sauanumung
laitioendn 300 luasou

4.17 fanuiuliearnslaelnii
4.17.1 danvfulssomslasluiinuin 6 X4 X 3 wes Tnegsudneesdesiiiiums
aeatioedsdl
- dammFendsuyssgidoudauugniomenuliidouds suau 1 4m
- emuniienmstadtnihgdsifiosndn 0.80 wms #a 4 dw Tneruuszgmad
- genuuugmenasuliindlsslnihusuiidngn
- gouviulgsiuasuninmelulsdlniiliiSouuasidsriu wieadavisng
sssilaglinaismedenissyunahldduetai
- SammdpuAsunseidosuamdamenensisslnih ATINTUABUE VIBITIB U
alidesndt 50 X 120 wufiwas vunlidesndn 5.5 faduns wazasoudy
naeA wllauuyy
- douvfulsreunIauardnvisasrusiseulsslinlnglninnaifismese
msszuehlddueted
- '{fﬂmw%’auﬁmﬁu'aszuulw%maaa'iwaﬂssnauﬁaaqwaamﬂqaawamué‘umm 18 e
$1uu 3 90 wazdFuuEnln S 2 90 Tnel#aqlilulumunmsgu
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- ymienasaviumiuiiaesdae Epoxy Finish ateien 1 ien
dnneuanlusiasdd)
- thgsshwnddeliiseauamdldtuauly

o R 3 4 v
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5.1 §3Udnevgiaaausununy nssismMsu iR yrans Imnsgaiunuey wiey
WUUNasUNTRTIR@DULaENAaaY T wi. Rarsaneydinnglu 15 Tutdudaanfuasunuludygn
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5.2 fsuinegdenimideuddly wn. nsuneudrmih Wunanliesndt 10 Yu neu
R
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IodawTeulilv

6. 528L1IAANUUNT
sezalunsujiRnudeudnadanieslu 240 Ju Wudeaniufiasuuludygn

7. MR
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1 TURBINE 1 97U

2 |SPEED INCREASE 1 U

3 }INLET VALVE AND SERVO 1 U

4 |BEARING 1 NU

5 |FLYWHEEL AND SHAFT 1 U

6  [BASE PLATE 1 Y

7  |PRESSURE GUAGE 1 U

8 ) COUPLING AND GUARD 1 Nu

9 |HYDRAULIC POWER UNIT 1 MU

10 |GENERATOR 1 U

11 |GENERATOR CONTROL CUBICLE 1 Y

12 |DC 24 V. SYSTEM 1 U

13 |TRANSFORMER 1 U

14 |ALIGNMENT VIBRATION AND DYNAMIC BALANCE 1 U

15 |vunaseuirioataruiin 1 MU

16 [thyednwdintesiaiuim uazulsslnih 1 N

17 [deuuiuupeimslseinii 1 Ny
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