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5. dan1nunsIazldsan1amalla

| v g = L ’o’ i o a ¥ L3 3
Nuhdedsulguniesisiuiuanasesiudalwimieugunsaivsznou 91uiu 1 a
Tuadstiazdosiidunmsdamuazusuuye deuusu wSeuneasuiniasiaiuing annsaldanuled
waziiusednsam aadisnenisgenuuuganail

5.1 TURBINE

Q’%’UﬁwwsﬁmﬁﬂLﬁumsﬂ%’uﬂs_qLﬂ%‘aqﬁ’ﬁuﬁww%auqﬂnsniﬂsznau (wiin Turgo Turbine)
Tasaldanuldd $1wau 1 1n3es TnegSudresdendusuvunazseazdeagunsalldl wa.
frsaneydifnausiiums uazazdeadgiwihiives ww. hiauduliunissadeunaznndey
o1 Tseenu Feathattordosuiumsdsil

- Savmmiouiinia Needle Valve $1uau 2 4a vidneindn ASTM-AS64-XM25 #3aRaAMN
WigULYI Mda%ugﬂﬁ”’qﬁaﬁaaﬂLLasziaﬁ'ﬂﬁL?au wNUIAAYiNaInman STA5 i Bushing v
Bronze agndiiusmiufuirrdusiindndagu Urumuwiedenyu @ Needle deffuyn
Hydraulic Cylinder %3 Servo Motor d1uu 2 ga dwiunruaunsila-Un Needle Valve lagsias
Ususuasnadeulannsaldauldd Tnsvuzisuduniosmugumsilin-Un e Hydraulic Hand
Pump uazvazIAUIATasUANNSTA-Ua ¢ Turbine Load Control

_ §avmioufinfe Nozzle $1u7u 2 4 IneBadniu Flow Strengthener uaz Nozzle
Cap ¥héuwman ASTM-A743 CA6NM wienamwiisui Taefesufudauasnaasulianunsoldau
19

~ §avmFoudinds yaidsafianiaiada (Deflector) siafiuym Hydraulic Cylinder 3o
Servo Motor #¥augunsaiuszneu 31uau 2 ga lasaruAuszuun1sila-Ua Deflector Ay
Hydraulic Power Unit wiaugunsalusznauasuga nsdiinnisanuninislniiwieniena feail
Solenoid Valve wioupaedlniinduddmssiuiuietn Deflector Tnsspsuusauaznaasuls
annsoldanulad ndeudwweu Solenoid Valve wisuasedlnilildnuanduiu 1 yn

- NEARTIVABUANTN FouuTL wazviiAwEraIn wisinsgeuwilyuTuge Casing
ua Draft Tube Wsesiufuduuszneuiinsaiuduliiunsudusauasamnsaldonlid ihnsden
Ufudgethgeinvilfegluanmilativunauasifadadu nioudsutionda uawUssiud§aguiuh
Sl Wannsouszneudhiuldedafunsudauss Tnedadifimsi@ueni ndouirgeinyma
Coal Tar Epoxy Vihaduidudatuiediaen 2 du

_ dmimdouianaviausnitiinveaaiostaiui (Bifercation) vndemanwien JIS G3101
SS400 nIBLUWN

- Sovnw¥enAsu Runner (¥8in Turgo) vunm Runner Diameter liitfasnimoudu dwindne
Wi ASTM-A743 CA6NM v§eRmnimifisuiih Sugusenssdsniswaniildinasgu Besusisiuas
Fousodnfuay (dis) vnmnmin ASTM-AT43 CAGNM waiisuiin wissmanedesiaiunh aunmdy
Hugudnalivesnitvesdiu Fovidaendn AISI 4140 wiawfisuwin uasideusznauthdeiuwdn
9efpInTIvdauLarU3UUT Dynamic Balance Tviagluinausiunnsgiu

- Runner way Casing ﬁU%"UU;ﬂV{u‘ FosdnmslilFszuny (Alignment) waghfia (Position)
WPIFIUGBANTEUYIINITUTUUTS Iﬂﬂlﬁv‘h‘lﬁﬂszﬁwﬁmwLﬂ?aagiuﬁwaﬂaa
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- §avih Name Plate Turbine Tiflvuadulunumnasgrugasnuuag faniinnaumuniy
seanmemndeumsidiu lnsagteiineasidendil

Type Turgo Turbine
Output (kW)

Net Head (m)
Flow Rate  (L/sec)
Speed (rpm)
MFG. Date dd/mm/yy

5.2 INLET VALVE & SERVO

- Fomm¥oudnda Inlet Valve ¥ila Butterfly Valve 3u1@ @ 300 Hadluns uazdosogen
U134 (Dismantling Joint) ¥lla Telescopic uaz Double Flanged Type Fuuudie Tie Bolt Fadu
AR uTTlFTUINASgIL Ben. weugunsaiuszneu $1uau 1 9a Tnsazdeidus Catalog gunsnilil
Wi, NersaueydAnaudiiuntg uagdesimvaaeu Hydrostatic Test fluseduih 1.5 wihwedusedy
THuund Wunatlitesnin 10 uf TaedesifinngsdiFuveni wieund Coal Tar Epoxy U3
duiiduiahegnation 2 4u FefFudreazdeadgidminiives ww. Wrsawduliunisnsavsou
WANAFIUAY

_ Savmdauiinga Hydraulic Cylinder w3 Servo Motor wiengunsaiusznauganuny
Inlet Valve \Undsussiutingiu surnidukiuguénarsnszuanlensednd (Bore) lifeundn 100
fiedwns Uadaeduihmiin eliausunss suauasiminifismelnsazsedlivill Pressure Rise g
ANANIRNTEIU WU 1 90

- Famw¥eudnana Hydraulic Hand Pump #see1etiaedasusenausie Solenoid Valve
wSaumawalui, Check Valve , Pressure Gauge, @18 Hydraulic wiauands sl LLaquninJ?J'u‘]Vi
eades S 1 9a Fegunsaivionun Feadundnsusinnsguvedsinuiidn Weusznsudiu
wihsesldulidueted nSaudanau Solenoid Valve wiouasedlwihlilgiudndiu 1 ga

- lunsdliniudauie (Flange) Mifeusiasewinevia Penstock uag Inlet Valve lajanunsn
143a8n (PCD) wawdes Seal uuld fFudredoadmmmdoutAeumiuvauielvi Ianunsaldyadn
(PCD) wax3pe Seal 32U Inlet Valve léilaglsifimsdauvasth

- SavrmdouRinga Pressure Relief Valve fhendnsnsinasguvedssnuguan Weseusmis
ussiuldauund aualidesndn 50 fiadwns S1uu 1 4a lagazdeaus Catalog gunanili wi.
Asaneysaneududiums wioudamuasindaiathiisdesessuneth Wudwsensn

5.3 BEARING
o o - Y Yy o .
- dammIauasugntu uarUasnuivruinwan wieudnamvesyn Turbine way Flywheel
v SKF, NSK, NTN w3epmnmifisuwin Iiiisaneseanisldau Taegnliu (Bearing) agsipaduuuuy

a

yilaldsumidn (Heavy Duty) wiau Casing lngazsiaaiaua Catalog gunsnllv ww. Wansaunayild
AouANiduNg
- DOANTITADUANIN FBULTY WALYINAINALDIAWYIUTBITUANAT YBsYA Turbine uay

1% 9 v v v o o o v val
Flywheel wiauusuusdvisessuiudnani Lﬂaau‘lwu’lﬁuumuizusaLLaza'\msdlmmlﬂm

e ows” 3 /e
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5.4 FLYWHEEL & SHAFT
- NBEANTIVABUANIN FoUUTY UazvinAIWAL1A Flywheel, Flywheel Shaft, Lock Shaft
uazgunsaidudn Wlouszneudrdieiuuds Feansavaeunas Uuuss Dynamic Balance Iy
ey wieuvaasunslfnuliegluinasinanunsaldnulduni
- PEANTIFABUANN FOUUYY UWaryinAIuazen Flywheel Guard wiouUdsutienda
Twiliiunaudausuavanansaldolds s 1 90

5.5 BASE PLATE

- ATI9ABUANN TOLLT UALYNALALEIR FIULYULATEN (Base Plate) WipNUTUUYs
Tsesdufumanaaiestofu uasiadostidalwih wieugunsoleguugruidentu Wiunwdause
annsaldamlad

_ FovmeuRadauiuinieniiosesiuiedastudelvillvel iumdngunssandeudniu
wiumdnmneghsiuawduss uasivanafsmerennauaiesiuialii wieugunsaleguu
ety Isfndadrfuguuviueieadu (Base Plate) Wildsvauierufuuviuedesiaiuth 1
funudauswagannsoldalsa

5.6 PRESSURE GUAGE _
~ Samm¥ouldsu Pressure Gauge ¥1in Bourdon Tube wuu Oil Filled Pressure Gauge
W¥oud7 Range 0-16 kg/cm? vurant1talitiesnit @ 100 dadwns dwiuindaivie Penstock
U 1 90

5.7 COUPLING AND GUARD
_ fawrmoudsu Coupling %iin Grid Coupling FarpsanunsaiamaseiraaIesioini
fu Flywheel wa Flywheel fuipdasndialninlé Felsividliiuagszunu (Alignment) \WasuuUasly
1nidn Tnelundadusiinannuunsgiuvedssnuduan S1uu 2 ga Tnsazfesaus Catalog
gunsallil ww.ansueysiAnaualiung
- NPANTIVABUAN N FeULTY LAZYNANELeTA Coupling Guard WipaUAsutiendn
Tmlviiunudausauazannsaldauldd s 2 g0

5.8 HYDRAULIC POWER UNIT
_ favndouRndeuaznadey Hydraulic Power Unit wiaufndassuuszungainuiou
et (Cooling Water Systerm) aeludafivig oil Tank lngga Hydraulic Pump Fufinaedy
Tnem3391n Turbine Shaft w38 Fuda8 Motor w¥as Accumulator Tank ite3nwiusefuluszuy
Hydraulic System T¥ms#l SagnAruAun1sineIulag Turbine Load Control wiaugm Hydraulic
Hand Pump wargunsaisuiisuduiteldaauay Needle Valve vis 2 gelwanansaususamavinenli
wiugh waelluszavsnm lnefivwauaridunieswedmiunisldeu Smau 1 g

e
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5.9 GENERATOR

~ fammdouiananisasuialiiuinlitosnin 75 VA S1uau 1 ga Taeg3udae
awdenauauuuswazndeald wi. Rarsunoyifadeudndunts wazazdeudadwmiiives wn.
\3aunsadeu nadou a Tsse Feiudadudiuiaveudilielunismaaouiiau Tagagsioad
Qmauﬁ’ﬁﬁ’aﬁ

- 91m Synchronous Generator, Horizontal- Shaft, Revolving Field, Brushless Excitation
System, Open Ventilation System w381 AVR (Automatic Voltage Regulation)

- gunaliitfendn 75 kVA 3 Phase 50 Hz usasiu 380 V Power Factor 0.8

- Speed litfiu 1,500 rpm

- Efficiency Lidasnin 87 %

- Stator and Rotor Winding Insulation Taisinn Class F

- YAMINsaudeNau AVR (Automatic Voltage Regulator) ?jﬁa Universal, Stamford,
Leroy-Somer w3aiisuiin 91uau 1 ga wagdweulildanu $mau 1 9a smdwau 2 90

- §avmieuLdnu Power Cable Generator feiiaanglviin NYY lnefifiinuwauaznis
Aesadlununasgrunishinsansiiihdmiuusemdlne vesmnmdmnssuanuwissanelng
Tunszususguiug (an.)

5.10 GENERATOR CONTROL CUBICLE
- davmdeufinss uasvndeugunaivdmuauisdsatudaliih 1oy 1 gn TaedFudne
awfenauauuy Meanduagunsaild ww. Aersunayifneudniiunis uazesdeadyidmiig
09 Wi, 1h3mAsRdey naseu a Tssnudeuilufads def3uiadudiuinveumldanglunis
yedeUAY Meflswanden fall
5.10.1 dnwaulaevily
(1) Tassvasgidumanainiu suialaidosndn 40 x 40 faduwns wurlivesnin
3 fiedums annsosuthinvesguazgunsailugianunls
(2) wiageinudng duvds WWumdnueu vunlidesndn 1.60 dadums
(3) UuUseg waann uazukuduadumdnuaiu vunlidesndn 1.60 fadums
() awnvegazaedlitoendy n319 0.80 wms An 0.50 Ms g9 2.00 wms
(5) gruvesgiduwmdn Channel
(6) masruieenmel SvessruienmeikTnuiaiiaesiy uasdundsimeuuy
UWaEMBUAT FBITTUILDINIAYNTBY FBIYMEY AvunsIgna Yuialitesndt 4 fadwms aulu
(7) szuvdoauuuses Willnguadmsudendszgld
(8) M3 Seal ¢ vnsvRIFBiensd Wiy Seal swineuulsegiugaeeegnane
aglusrandn vieimateduetiedu iesiulilliisnman viedevluanuunil Seal lilnsde
(9) Fosanelidr-oen Whhdowadn-senvesaelnihiwiudnnusnuanse sy
(10) wdnusuiliving szfeadiuriingu Zinc delyiih
(11) AMsmd
' . %ﬁaaﬁm'sm?auﬁwmmuasamﬁuﬁjﬁau ave1n Ushaannaiu logdu

LA NURIDULH =
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_ soefusnedituaiin Zinc Rich Primer 1 ass udaoudliusi
- @@ (Body Coat) 4@ Epoxy Resin
- @iuni (Finishing Coat) 19@ Polyurethane iU 2 ﬂ%‘;\‘i
- dlevihiafaud Aesdeaiiinukaazuds nusenisynie iy nuly uay
NUANTOU
(12) Lﬂuﬁumaﬁ‘msz?ﬂ'mﬂuLﬂ‘%‘aar‘hLﬁﬂ"l.wﬁ'uﬁamuqmzwfmwﬁml,azﬁhaﬂswalwﬁﬂ
yodlasemsuaninimdani
(13) Wugdu fuuitupsunin wieuuudauuni wieuIRs

5.10.2 OPERATION CONTROL AND PROTECTION FUNCTION
5.10.2.1 OPERATION CONTROL
- ssuumumsaeiestiuaseiosidlwilmiengunsal axseweinsaiueies
¥ auuy Manual uag Automatic &umuAuIATssINgmuAY dvasalndygy uudaan1izns
vhauveades il Switch muaNsgaiismelagazdasdamgunsel fidnduriavun
- $amm¥ouinde Turbine load control W uuuugia Electronic Governor 38
Programmable Logic Controller (PLC) %dLﬂuwﬁmﬁmﬁﬁwﬁmmummigﬂ‘u TngazfpeiduaLuUniou
Catalog gUnsail wi.innsenaydifneudiiunts teniugu Needle Valve TldUTunaninnu
AN N15918 Load A8s8uU Hydraulic Power Unit wiounpasuLazUSussansaldnuldiuass
Usedvisnw
- msfasslidnvihgaauaslvl urdaiannsala-Deldandumihg uasiivunn
wingauuaglaumnsgu
- neasuldussuuamunu anusaldnulafuazivsednsam gunsnissuy
puAu iermuananalinegaiondll
(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) aelndniu DC Control Circuit vwnlimunzauivgunsaluaziiulunu
UINTFIU 28N,
() @elwdm3u AC Control Circuit vualimunzauiugunsaiuaziuluniy
UINTFIU N,
(5)  aelndmiu AC Metering Circuit vualaitiosnin 2.5 mm? daurudulumu
UINTFIU Fam.
(6) Current Transformer Rated 5 VA Class 0.5 @1113U Measuring wae Class 5P20
d13U Protection WiaBligau 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 8819188 : Volt Line to Line, Line to
Neutral, Amp, Watt, Var, VA, Watt-Hour Import, Watt-Hour Export, Frequency

" 4 i by A
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- §¥UU Annunciator & Lamp Test Switch, Alarm Reset Switch wag Fault Reset
Switch dygraadiouasdesiivadyaaidsuazvasalnnszniu ena Alarm Reset Switch dgyayos
\dyeazdu urvaendinafineg aundt Fault 9zmualy 3ana Fault Reset Switch naaalw Jsazdy
anunsavedeudygaudssuazaenlalauna Lamp Test Switch Taeguinsazdaaiauauuuly ww.
RorsaneydRneuaniiuns

- miaﬂﬁgﬂﬁﬁmﬁg\i Annunciator System 1’3’%%1’1’1@: Gen Control Board 19tiieane
funisldaunieameasuldaussuy Annundiator Tannsaldauldiduegned

5.10.2.2 PROTECTION FUNCTION

- 9%UU Relay Protection aéﬁaﬁaaﬁ’qﬁ 27/59, 50/51, 50N/51N wag 81 Iﬂaaﬂﬁzﬂ
Vdumiimionielug Gen Control Board wieunaaeuldauszuu Protection Relay Ifaunsn
THulafuaziuszansnm

- Generator Circuit Breaker & Power Cable ffifavurauaznisinsaduluniu
mmigﬂumiamG?qmqlwﬂwﬁm%'uﬂssl,mlwa yosanANimnTINAnuuisUsnAlne Tunssusy
51U (3am.) deldautuiesostudalnivunalitesnia 75 KVA 400 V Ing Generator Circuit
Breaker I Shunt Trip wag Closing Coil 24 VDC

- NA@aU Operation & Function test Tianusaldaulafuaziiussdnsnm

5.11 DC 24 V System

A3UdngspwidumMsuTulse DC 24 V System d1uau 1 99 Usenousme

- SavmeuRndauunined 12 V wuin 100 Ah viia Maintenance Free $13u 2 gn

- favmdouinsauunne? M3aLees Input 220 VAC Output 24 VDC 25 A $1u7u 1 49
Tnganunsavinulaegednluda

- Battery Rack vsheYanuiauss nusisnisansou mnilu Sheet Steel avdpamiig
Epoxy 8t tien 2 4u Sszpsvinsewinuummedvangan aunsosnsentrgeinymiendsulilasine
317U 1 Rack

~ finds MCCB lusyuu DC Supply Sruruisanasenisldiuuasdamiildanulives
M1 1M

5.12 TRANSFORMER
FsUTNagdpsiunsuTul thisshwmsioudaslvivung 75 kVA 91uiu 1 gn uag
50 kVA 971U 1 gn wag 20 kvA 313U 1 gn swdwau 3 gn anunsaldaulad lnediiiunis
fasialull
- Yoavnd aua suintiurioutadliiviaus kazinnsnseA1AuY uauIuY Bty
wiaudas sipslannsguinduniiowlasiv
- 157191AA1ANUTUANITBITARIAUTIGY — UTIAN
[ } % A J ol
- Y mIauAsuasRAAINAY Silica-Gel
[ i % =‘ 3 [ . 5
- I INSBUUABUUTEAUANEGS Wag Bushing Viavium
- ATIVABULIADAUUTIFY — WS (v'hmmazmm/%baﬁmnﬁm) ﬁ%\/

e ot dof
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