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nuidsufulsueiestaiuuanaosudalnih wiougunsal S1uw 1 g Tuadsd
ardesdniunmsdamuaruiuuss deuusy wiounaasuiadasiarutng Tauseldalifuass
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4.1 TURBINE

fsuiafesniiumauiulsaedestaiuimisigunsaivseney wwnaidudn 20 Aladnd
Iaunsaldauled Taegiudrcazdaausuuy sreasdeagunsallyi wi. WansuneydAneu
duflunis uazazdoudidmdiiives ww. 1hiunsredey nadey w Tseeu Fegralioedis
Fwiunedil

- Savmienudeu dhesou, e uaw vieanwunn (Reducer Aaemlaitfosndn 500 fiadums)
89y Turbine $1u 1 4a ¥dewdnnder Weutuguudause bitader uasliaunsausenoy
iihfuldenaiunudauss

- devmnuasUAnn Guide Vane $1uau 199 vivdie Stainless SUS 308 viaiisuwin iestiugy
waw MACHINE Retfinann 51 BUSH vhdneuseudetwiuasusuitudniaguiunidaiu wiougunsol
AuAUNsUAUAYila Manual

- SevuasUAsy Runner Swvhdnemanmiles Wesuguruin Runner Diameter laitanmia
300 fiedumns wioumaniedsatsiuhuuaduriigudnandlidesndt 50 fadwes Favirdaewmdn Als
4140 vi3aiiruih wazifieUssnauithseiuud sxdesnsiaasuuasUfuuge Dynamic Balance T
aglunnusuInsgIu

4.2 SPEED INCREASE

- SavmieuRadegaaewiunasey way Pulley Snsma 1: 1.5 ¥ila V-Belt wihda C lag
Muualriuiusesaneniulitesnit 3 s89 n1sda Pulley TiRauduiuman lnen1sdendisUasn
USuruaman (Adapter  Sleeves) ?’iaqunstﬁﬁ%mmzﬁaeLﬂuwﬁmﬁmv‘lmmsgﬂwaﬂiamuémﬁmﬁ
snsmannuiiseuldanunarannsonuussdalifuegned lavanewu uae  Pulley foadudve
Weniu 1 1 e wieudamaennlildonu Sy 3 1du

- msUFumisenewu vilaeiSmsidey (Slide) §1u Generator & Flywheel Tundonq fu
wislildmufsmenuiivinsay (Grasmadousiannsouiuld azsdeslidesndy 20 wufiums)

- SavmouRamimprsauaenuniontontalitunuduse s 1 g

4.3 INLET VALVE & SERVO

- gauUTuU§s Butterfly Valve 9u1m @ 300 fadums wargunsaiusenau 91w 1 4a uae
R{TER ¢fpaden Seal, @18 Hydraulic waw Pressure Gauge Bourdon tube pressure gauge #78
¥iig Liquid filled type gauge %@+ Tanunsaldanuldfuaziused@ninmaadu aendinisden
Uiuugaardeinmsvadeu i 1.5 whussiuldaulnd uasiinsdidurenildlif 5 dasani
Iﬂawsumeamaawmmwmmaa W, s'mmmumsmfmaauuavmaauma wsauma Coal tar

epoxy U3naduiiduiathetales 2 du e
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- U3uU§e Hydraulic Hand Pump §12u 1 0 Tngsesiasdammdauiuaeu Solenoid Valve
(Directional Valve w¥aunssdlnii) 971uu 1 9 Check Valve 31uau 1 #1, a@1w Hydraulic T
wiours 1Md,  vhdedns uazdu q fAeades %aqﬂﬂscﬁﬂswm%ﬁaaL{‘Jumﬁmﬁ’msﬁmmgwwm
Tsanugudn wasilousznauddhefuudiesfeddanildluedred wieudwey Solenoid Valve
(Directional Valve w3aumaealniln) 1ildeuduiu 1 ¢n

- QOARTITABUANIN YINAIWAZEIA YA Servo motor W3 aNgUNIRIUTENBUTBIYAAIUAN
inlet valve Tngagratfonffuinassoatasu Seal uasvhmsganuiuugsliannsaldonilddlifing
Hhidamosiiiu

- favnsoufins Pressure Relief Valve #ondndfasiniumasgiu vualsidosniy
50 fisdns S 1 90 wieudamuarRnsaviodfidliunsmesy

4.4 BEARING

- ﬁ“}’ﬂmw%auLﬂﬁaumé’uQﬂﬂmﬁﬂiﬁaamum (Spherical Roller Bearings-Double Row)
wazUasnusuaman wieudinm vfe SKF videaun ey S1uiu 4 40

- favmmdpuAsuuriusesiufnmm S1uau 4 gn

4.5 FLYWHEEL & SHAFT

- Y mIBuAnma Flywheel WdusinAudnanshitioandn 500 faduns vun 120 daduns
wioauudsugunsalduia S1uau 1 9a wasiuBsumwanvnaduigudnanslieendn 50 dadwns 39
o v I3 - P ' ol v v 'Y) v Py 'Y}
MEWan AISI 4140 *IBNEUINT LaZIUBUIZNIULYINIENY LAIIEABINTIVABULATUITUUT
Dynamic Balance Tegluinusinnnsgiu

- §avi Flywheel Guard nwiaufiongalviliuaudauss 9w 1 on

4.6 BASE PLATE

- 'i]ﬂVi’lWiElﬁJLUﬁEJULWWLﬂiEN (Base Plates) wag J-bolt 'Ivm LUumanwmimwaum
fuukuindnnuistrsiunudauss warllvunanafismersnisnaueissioiut wasiadasiida
T wsauqﬂnsmaguugwummﬂu Taedasie Anchor bolt wavwmaniasudriuiulsslnsimdon
Andclitunsudaussansy S 1 90

4.7 PRESSURE GUAGE

- Javmdeniudsy Pressure Gauge 91im Bourdon Tube wuu Oil Filled Pressure Gauge
w5au1é1 Range 0-10 ke/cm’ wuantiialitiosnin @ 100 fadwes dwsufindsiivie Penstock
S 1 90 waewthilalitfosnd 50 fadwes dwmiuAnded Casing S 1 99 T 2 90

4.8 COUPLING AND GUARD
- dmvweuiuaeu Coupling ¥iim Flexible coupling 4713 1 940

- §avin Coupling Guard wiaufiendalviumudanse $1uw 1 9a
- o
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4,9 HYDRAULIC POWER UNIT
- f5udazsiaedavia Hydraulic Power Unit #1¥uridsdiu Hydrautic pump lnemseann Turbine
Shaft %38 Gusiae motor 31U 1 YA %ﬂgﬂﬂ’mﬂm'ﬁﬁ’\ﬂﬂﬂa Turbine load control

4.10 GENERATOR
- gouuSulsuasingsshwiasesiudalnieuna 20 Aladed 9w 1 ya lngegley

o Y v ° o

VisBwiiunseelull
- pEAVAYWAYeIAYA Stator, Rotor wawyn Excite wiaueuu1ennly Class F vinms

eXe

UL Wagvaday Insulation Test

_ Sovmdouiudeu Power Cable 970 GENERATOR i % Control Ingldane NYY 4 Core
YUIA 25 AT.UY.

- f{‘fﬂmw%auLﬂﬁauqnﬂuﬁ’aﬁwﬁi’mu 2 pdv

- AFI9@BUANN Stator Terminal wisuuAlvlaunsaldnulad

- omwieauABu AVR 89 Universal Ju GAVR-20A vi3aifeuvin $1uau 1 40 uazdiey
Tilgamdnduam 1 ga

4.11 GENERATOR CONTROL CUBICLE
- davi Fase wiouveaaugunsaindeuauiaiasiudalii S1uau 1 90 TaedFudng
azdedsusuuy wazBeagunsalld Wi, AarsauneyiAneusudunis uazazdeudgidmiai
83 Wi, 1$131uRTIvEeY adey w TssunauinluAnm uiuiadugiuiavoudlddelums
yiaaouTidu filseasden dil
4.11.1 dnvnslagiialy

(1) Tnseweagillumdnainiu vuna 40 x 40 fadwns wulidesnd 3 fadums
annsnutuinvesguasgunselludionnls

(2) wilagAudne Auvds [Wumdnueu vulidesndn 1.60 faduwns

(3) UTuUses vasen uaswswiuandumdnueaiy vuliesndi 1.60 faduns

v &/

(4) vwwvegazsedlaitioandy i 0.80 LM An 0.50 LMs g 2.00 Wws
(5) gruvesiuman Channel
(6) MaspuIweMATgessEUBe M ATk LE TSR uazAumds ey
LAYABUAN YBITEUIBDINAYNYDY AL AzuNTIgnaN Yuabidsendt 4 Tadwns auly
(7) szuvdoauniUses Willnguedmiudenusels
(8) N3 Seal § vuUsERRLFBUisNdMIU Seal sewinuulsERiugiBe1aLRBs
Meglusrawdn viesimsdaivediedu ieatulilienavgn visdeuluanuui Seal lélasde
(9) Fosmnelniin-oon Wivihdeamadn-ssnvesanglnihiiusutnitusudisesg
(10) wdnwiuildvhg szseaduniiogu Zince felwih
(11) MM
) - agdosdimaniemharuareraiuinlhiFeu azern Ysimnady Tely

WALHURIBUWIY
- Sp9NUMBENUTNA Zince Rich Primer 1 A1 Wa19 VAW .

- @1Adav (Body Cost) 148 Epoxy Resin / %
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- @uwnth (Finishing Coat) 198 Polyurethane viuwti 2 afs
- flovinadouds Fevseafiiouiinasuds NUFDNITYATA nuthsiu nuly way
nuANSou
(12) Wugunsaindmunuieiosiudalwitniteomuguszuunisudauazdensvualni
geslasamsnan g
(13) Wugdu Fruuiureunin wdouuuduunge nieuvis

4.11.2 OPERATION CONTROL AND PROTECTION FUNCTION
OPERATION CONTROL
- szuumuauusuaiasiiiuthuazedesiudalfimfengunsal azdosanunse
iuedesldiiauuy Manual uag Automatic dsumuauiAIesangaruay Tvaselndygyiouand
anmemavhnuteusies I Switch muruegaismelnsassosdamgunsel Asuduiovue
_ SavmSauUdeu Turbine load control (uuuuwin Electronic Governor Fadu
wAnSuTinEnAuIRsgIy Tngasdaaauauuunieu Catalog gunsallk ww.fivsaneyliateu
#nfiunas Werua Guide Vane THldUSINain uanmn1391e Load #eseuu Hydraulic wiex
viedouwAUSUR s seldliR uaeiivsavsam valigunsniusenauasugeazdieady
- msRnsaldarigaiusdll WusdefiausoUa-Ualdanduming uasdvuin
wnzaulagliunsgIu
- naaeuldrussuuaugu Wanunsaldnulafuaziivsednsam gunsalssuuauny
fitormuamamaiinegatiossal
(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) enelwdwiu DC. Control Circuit sunalitfosndn 1.5 mm’ awaudiity
dwsulau () duasdmsulvuan (+)
(@) aglndmiu AC. Control Circuit aualsitiosnin 1.5 mm”
(5)  anelndm3u AC. Metering Circuit wualiitosndn 2.5 mm?” awindim vie dam
(6) Current Transformer Rated 5 VA. Class 0.5 115U measuring way. Class 5P20
a3 Protection vi3awngau Secondary 5 w38 1 A
(7) Directional Digital Multi Display Meter, Input 3 Phase 400 VAC. Rated
Current 5 #58 1 A. (Can be Range Setting), Output Display 9&14%ie8 : 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 Wwag Fault Reset
switch dygranieussdosiiedygrandswuarvasalinsendu  dlena Alarm  Reset  Switch
doyqurondesazau usviaendsnsineg 2undt Fault dgvualy 3ane Fault Reset Switch vasalv
Fgiuausavaaaudyydeuazvasnldlaena Lamp Test Switch laeg3uinsassiauausuuy
T Wi, Aansaneydidnewsiiunig
- psfesaliAada Annunciator System ‘l”iﬁi’iﬁ']é’ Gen Control Board T¥igaweru

mMslgunsaunaaasuldauszuu Annunciator Ianansaldnuleidusened ~
oM
st
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PROTECTION FUNCTION

_ 55uU Relay Protection aghatfasdieil 27/29, 50/51, S50N/5IN uay 81 Taefndely
ﬁmwﬁm‘s‘ama‘luﬁ Gen Control Board

- Generator Circuit Breaker & Power Cable ?Juﬂﬂﬁﬁﬂmummg’m 289, ieldeu
fue3asiudnlnihauia 25 KVA. 400 V. §§ Shunt Trip 24 VDC.

- Nin@dU Operation & Function test Tanusaldnulafuaziiuszansnw

4.12 DC 24 V. System
AU RaTRDWHUMIUTUUT DC 24 V. System 3143U 1 9@ Usznausie

- SavnFeuRndauunined 12 V 9uin 100 Ah $1U7u 2 an

_ S ndeuinauuniass ¥1391999 Input 220 VAC Output 24 VDC 25 A $1uau 1 YA
Tnganunsavinuleagnadnluda

- Battery Rack viwhedanuduss vusenisianseu winiy Sheet Steel asspavnaig
Epoxy ogtien 2 $u fsvesviesewinuunmedvnzan aunsogneentigsinsvieasuls
lagd1e 317U 1 Rack

_ e MCCB Tuszuu DC Supply Stauiismesemsidruassami3ldamilidosnda 1

4.13 TRANSFORMER
AsudNRzABIrniumMIUTulgs drgssnvvdeudasluiioun 30 kvA sawduau 2 gn
Wannsolduléd Tnesudunssieluil
- Fovmfaudsnintumleuaditvum uarimsaseereuduaue ity
wifauvas Fodldnasgruidundiouvadivi
- avwdamanunduauiuvewnaiausegs - Wsaei
- davmwdeuAsuansganutu SILICA-GEL
- SvndpuiUBeuusafiuif uay Bushing siavun
- mmaauﬁv’wiaawu,saqq - usei1 (hhanwazen/duadninded)
- ATRdeuMeEuenTemiBulaY/ATUSIUIEATINSDU UarANMNSARNS
- ATINABUYTTWTIG — UseHn uaginmazenn
- avnaeuszAuthiilufesng
- aynasuniauuilvgaseanefuLavaedinsou
- deutigeinwnd snedduda
- Sevmmiauian Drop Out Fuse Wfiussuuaeadlnin 3.5 kv, 10 kA 33 6 %0
N¥ou Fuse link 10 A. 9912 12 1du uae Lightning Arrester 3.5 KV. 10 KA. lussuuanededn 3.5 kv
vaavaudadiniin 30 kVA 311w 6 9a
- Javm¥ewAsy LT, Switch 400 V., 50 A wosFad $1uu 3 4n
- ﬁTﬂmw%mﬂ?{auma Power cable 910 CONTROL CUBICLE fia TRANSFORMER

Taeldane NYY 4 core vunalitiaanin 25 a5, Uy, e
‘r(\"r}.}r
<&
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4.14 ALIGNMENT VIBRATION & DYNAMIC BALANCE
- U3u Alignment veuadasiwiuiuazadostuinlwindengunsalliegluuuissuny
wazaglufiinumsgu
- ps1aeu wazuileusulse Dynamic balance %84 Runner & Flywheel Tviagluingusi
NPIFIU
4.15 uvadBUIATasTIRuL
f3udnazfemnasuiniesfsiutiuasiaiesiuinlniimiongunsaiuszney s
Load muanmi Tnsazdesinaazavlunisiduiniosine Load litiosndh 24 $alus suvimeasy
- Start operation test
- Normal & Quick stop test
- No load bearing heat run test
- Load bearing heat run test
- Load reject test
donandliiudnedeafaiuthe 1Humsuiuusudiliegluanwid awnsoldanls
\Juateiuariivszaniam lnemsvaaauardedifindaiduvanh, iy, 19wl lifinsdu vie
pIMsRaUnADu Suiloansnnsiidunuiverunmbildnnsgu violdanlia

4.16 UrgeinwdieTasiaiuti 4 uaziulsdlnin

- vhdnesfaiuiuasiadoaiuialniimdengunsal, Water System vavsnlngldaad
asnesguedstivin uasdeusuanndngia i wn. Wiuvaunau lnediudnvsdosufontwiuly
PsdumeunsIAB TR wazazdadlFFunisaTIaaouINgmUANUYNITELTuRDY

- deuusuusituuTan Machine Hall Tngvinisthgednwidouusuiuiu wieuiomd
MushensaniBuazamunmedilléunsgiu Insavdonausrdnsuidly naun Wureutou

- Afulsdlwih miedsesitu Swend sialdiuituaeunin 2 $u uazvied CHUGOKU
CS-771 (@) Aviuntission Swendindenlus  HIFLOOR 900 () vewfisuwin 8n 2 4u

- @3 Trench yndhedsasity Swend slaldfuiumdn 2 44 uasned CHUGOKU
C5-613 (@) Bvfuntiuszian Snendlndonlud @ HIFLOOR 900 (1) wiaifieuivin saumumuna
Liteandn 300 luasou

4.17 fauuiuugearnslsdinia
4.17.1 gouuTuusaomslsalniiouin 650 X 6.20 X 2.00 wes lnegiudnavzsos
Afiunsag TRl
Y % a v & < . v & g o
- davwTeanudsuusyg iilaudaunuanieunanuliiliouds S1uiu 1 ¥a
' [ A’ <l v ol v @ v ¥ ©
- gauufulssnumsunInnelulsdlwilmiSsuuaslisedu wiendavines
ssusinlaglvlinnamismesanisssuiailaiduseed
- Sammdendsunssileamdimennsisilui asdniuasus viaisui
YR 50 X 120 wufuns viun 5.5 laduns wavaseuduvasm slausuys
- dvmseuRasssyuulniuasaneUsEnaueyaviaemnex LED Tube Light vun

23 Tod 913U 4 90 wassnsudantv S 2 9 Tegleiaglndulugasnesgu
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- ywdenasaviuvihduiinilsnediherasan egetien 1 ien
- yvdenasdviunthiuiiaesihedvezadan sgnetios 1 ifien

dnelusimis(rounin)
- mvidenasdsesituriln Epoxy Vamish athstles 1 ifien
- yvdenasdviuntiduiiniladae Epoxy H.B.Finish ag1etias 1 1fiea
- yvdenasdiumirduiaese Epoxy Finish aeinaties 1 ifien
dnteuanluaims(ld)
- thgedhwiAddeliteauamdldiunuld
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5.1 Fuinesdeaauausunu nsnsmsu iR yaains Imnsgauauau niey
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WuFtRnumien

53 g5udeesadimenunisufifen  diddaugnssuns 9w 3 ga duady
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lodnumealiln
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szeznalunsujiRnudeaudataionelu 240 3u Tudaaniuiiasunsludygn
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7.1 il 1 Souiudesas 20 veesarinine dedFuialddads wwmu nssus wuuresy
N5ATITEBY NAdey wiaudmnsauANa waglisuaylRain ww. wasgsudalaaniiunis
Formunseandende 4.11 udnaduazanznssumsnsramsielinsiniunuliGeuiosudy

7.2 90t 2 Sunuliufesas 35 ¥easAinde wleguialddiiunisdenyuugaaias
faruimieugunsainudatmunneanden 4o 4.1 - 4.9 uduate uazAuznsTUNITRTIINTEN
TemsrasuanliBuuiesudn

7.3 v1a# 3 S1uauiuieray 25 ¥8951A1I19 WegFudlddidunsgenduusunies
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7.4 90 4 (gavine) Snufudea 20 vesnATITN dlesiiunsuszneufsiauazifuleies
nedeULdES It U TEasBun 8 4.14 - 4.17 uduade warnudiuiivieudiiaiaasuiy
FudtE wazanenssuMsifnTIasunuituiosua

Vinen m3eaai 2, 3 gFuiannsavainiunaluineudld laglbidesSedsiu

8. MUUATUIIALAZITHLLIAISUUIAUNAY

8.1 fiawenanagssimuadunalivosndt 120 u

8.2 Yan gunsnd ezlva mvﬁ‘lumwiuﬂsﬂuﬂsma groudundnsusinesguluved
falanrunsldauninau T,mEJwsumwvmaﬁws~ﬂumwLaamamawuua“msmmmsmunwsaa
auLuaqmmnmsmmumwmwi‘ua]'\wmmﬂmmw wsa‘lmamhmwa‘lumwgumwu’l,uﬂsaul,ﬂusuamm
1 9 Fusaaniud ww. Idnsefunsununegavie
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1 TURBINE 1 U
B 2 SPEED INCREASE 1 NU
3 INLET VALVE AND SERVO 1 U
4 BEARING 1 1U
5 FLYWHEEL AND SHAFT 1 Ny
6 BASE PLATE 1 Y
7 PRESSURE GUAGE 1 U
8 COUPLING AND GUARD 1 U
9 HYDRAULIC POWER UNIT 1 Y
10 |GENERATOR 1 U
11 |GENERATOR CONTROL CUBICLE 1 U
12 |DC 24 V. SYSTEM 1 NU
13 |TRANSFORMER 1 U
14 |ALIGNMENT VIBRATION AND DYNAMIC BALANCE 1 U
15 |nunassuirtostauin 1 N
16 |[thyesnwniiedesioinie uaziulselnin 1 Ny
17 |deuuiuugionmsisdlnin 1 nu
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