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4.1 TURBINE

f3uiasfesdiiumsuiuuaeiesiviuimdougunsaiussneulianunsaldanlid
TnedFudnasdoaauanuy TeazBeagunsalld ww. #ansaneaylifneuduiiunts uasezdeudey
Wwthitves ww. hsaunsansou nadeu m Tseenu Feeghaliasfesiiiunisdil

SavmSeanUdeu dhasev, e waz Reducer 1a3a Turbine $11431 1 9 vhdaewdnmilen
Weutuguuouse lidaden uasliannsausznaudniuldeguiuaudause

- §avuaziUdsu Guide Vane $1au 1 yn vidhe Stainless SUS 304 w3aliguivin
outiugy uay MACHINE Arethafinmunn £ BUSH vindanuseudetnaiuazyseifiudniagumain
18 wiengunsnimuaunsYalavila Manual

- $avuaziUAeu Runner Snvihdemdnmiiy Wesduzunun Runner Diameter laitfounin
315 fiadms wieuwanedestuihmunduigudnandidesnin 55 fadums Suvihdeman AlS
4140 vieiflsui wazidleusznauidnefundy vzfosmsisaeunazyuUse Dynamic Balance
Wiogluinaueiunmsgu

4.2 SPEED INCREASE

- Savmieufnaagaaeniuvaseu uas Pulley Sn3va 1:2 wila V-Belt wihda C Tag
Avualsiusesaenuliitesnin 3 509 Msoa Pulley TWRauduiuwan Inensaenmevasnysu
yuIAan (Adapter Sleeves) dagunsaiavumnaziondunds fasinnsgiuveslsanuduaniisngme
mudseuldnuuarannsonuussdaldiduetned Tnsanewiu uag Pulley Feaduiivaifioatu s1umu
1 90 wisndamanewulildau 9w 3

- matfumuisanemu vilagiinsiaeu (Slide) §1u Generator & Flywheel luwsaue fiu
wielildnnufsanemuiivngay (Ggesnsideuiiannsnusuld asseslivosndt 20 wufums)

- SammdeuRnssnaseuaenunieutiondalsitunudause $1uou 1 40

4.3 INLET VALVE & SERVO
- ganUFuU Butterfly Valve wuna @ 300 fiadiwns uaggunsaluseneu S1uiu 1 4 uaz
Suthazdeaydsy Seal, @18 Hydraulic Wag Pressure Gauge Bourdon tube pressure gauge 728
4fie Liquid filled type gauge “a% Tansaldnuldfuaziiuszadnsaindadiu aenadenisgeon
U§uugaaedoshmanadey 7 1.5 whussiuldondn uazinisffuvenhldliiy 5 das/uni
TaodFudrsazdoadgdmiiriives ww. sausnfiunisnsavasuuazagousas wiouvnd Coal tar
epoxy UWhaduiidudahegnaos 2 $u
- U$uU54 Hydraulic Hand Pump $1uau 1 40 Tngassisadavmieniudsu Solenoid Valve
(Directional Valve w3aumasudluin) 147U 1 94a Check Valve 99uau 1 613, @18 Hydraulic Tl

wiowinnds, Wseans uardu 9 Mineates Fegunsaiviaunssdondundndusizemegiu vadlswy
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dudn uasdlousznoudidetuudreseddmildiduediei wieudseu Solenoid Valve (Directional
Valve wiauasgalniln) 1ildanudmau 1 4n

- AEARTIVABUANIH YNAILAZDIN YA Servo motor WiBNRUNTAIUTENBUTBIYAAIUAX
Inlet valve Tngagreliosgfuirmzdoatasu Seal uazvhmsgeuuiuusiannsaldoulddliiing
Hiuveniuiy

- Savnfoudnea Pressure Relief Valve #endnfusiniuinmsgiu suralddesndy

b 4
a o 1

50 fadwms 91u3U 1 90 wieudamuasinnavisuislidunsaisa

4.4 BEARING

- Savnweuwdsugniu wazUasnufuninaman wiensnm Bvie SKF venamwiiisuwi
U 4 YA

- favwdouiUAsunviusesiufna $1uu 4 gn

4.5 FLYWHEEL & SHAFT

- Fawmoufana Flywheel durigudnanslaiiosndt 800 adiuns wuilidesnin
120 fladuins wWiouAvugUnsaifuin S1uau 1 ga wasdsumanvuadusingudnandlitiesndn
60 fiadluns Sevindhemdn AlSI 4140 viiawfisunin wasideusznoudndheiuy wiasdensiadoy
wayUFuU3e Dynamic Balance Tveglunausiunnsgiui

- §avi Flywheel Guard wieutfendalyiiunaudauss St 1 40

4.6 BASE PLATE

- FavndouUAsunriuedes Base Plates) uaw J-bolt ludl Dumdngunssandoudniy
wRumdnmnegeiunwduse wasiivwanirafimesenisnanisstaiuth wasiedasiudaliii
wiongUnsaloguugmuieadu Tasdade Anchor bolt waswmdniasudriuilssluimieuias
Toifunaudausseansam S 1 4o

4.7 PRESSURE GUAGE

- FamnFouAsy Pressure Gauge iif Bourdon Tube tuUu Ol Filled Pressure Gauge
w¥au11d7 Range 0-25 kg/cm’ wunantindaldtiosnin @ 100 edwms dwiuRasaiivie Penstock
$wau 1 g0 uazwihilalbivesnin 50 fiadwns dwuRadadl Casing S1wau 1 YA TINIUIU 2 99

4.8 COUPLING AND GUARD
- avm¥ouiasu Coupling ¥iin Flexible coupling §11u 1 U
- §avh Coupling Guard wiauiandaliiuaudause $1uu 1 4o

4.9 HYDRAULIC POWER UNIT
- f3udazsaadavin Hydraulic Power Unit #Iurindediu Hydraulic pump laenseann Turbine
Shaft 38 Yusae motor 313U 1 A FegnaruauMsIeulag Turbine load control
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4.10 GENERATOR
- gouufulguazthpinwiaTasiudalwiivun 25 Alatad 1w 1 9a Tagedratioy

F3uidosiuiunisielui

- neAviANELMYA Stator, Rotor, Wasym Excite w¥aueuteniia Class F yhns
BULIY UaLNAABY Insulation Test

- favweadsu Power Cable Tilvun uassiinwmilouids

- avwFenuAsugniiuiahesiuiu 2 ady

- PTIVABUANMN Stator Terminal wiauuAlulvianunsaldaulas

- Sommdouuanu AVR S1uau 1 g wasdambiltnu S 1 gn by 2 yviedes

4.11 GENERATOR CONTROL CUBICLE
- dovh fiads wieuvaasudumiaindmunueiesiauialii Swau 1 e TasdFude
fosduauuy swazduagunsalld wa. Rarsaneylifnouduiunts wazazdeudgdmdi
¥09 Wi, 113unTIaEeU adey i TsanuneutluAnns Fufuhaduifuinveuaildinelunis
vnasuay fellseazden foil
4.11.1 dnwnzlagily

(1) lassvasgiiumdnainiu auialitosndt 40 x 40 fadwms vunhitdesndt 3
fedums ansnsadutminvesguazgunsailudionunls

(2) wiagenudng fumds Wumdnuey wnlitdesndn 1.60 fedwns

(3) uruUses vasen uazwsuiuadumdnuiu wulidesndn 1.60 faduins

(4) vunvesgaynedliioundt n319 0.80 WM An 0.50 WNT 84 2.00 wws

(5) gruvegilumén Channel

(6) MssrunmAlivesszUaNATTE L wsde sy wasdundsmeuuy
WarmoUAN Yo45EUILRINAYNYRY ABIYMIY Axunsenax Yumlidesndi 4 Nadwns duly

(7) spuuderuniusey Wlinguadwiudenuszg

(8) M3 Seal § vuUs¥RIgsalensdnu Seal sewivunUsegiugaisesazdes
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Neglusavin viefimsdsduagdy Mesiulillienmgn vdedouluanuui Seal lilasde
(9) vosaelnitn-aen Wﬁﬂ‘daamu%"l-aaﬂmmaw‘lw%ﬁLLsiu’meﬁvuﬁﬂuémJawj
(10) wlnuruilliving svdeuduaiingu Zince Feluih
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- sesitudhediuriia Zince Rich Primer 1 A% udroudlyiusa

- fvadau (Body Cost) 19@ Epoxy Resin

- A¥fumih (Finishing Coat) 19 Polyurethane sfumth 2 ads

- dlovihiadoudn dezsnaiitiauasuds nusionsyada wusiu wuly uas
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4.11.2 OPERATION CONTROL AND PROTECTION FUNCTION
OPERATION CONTROL
- szuumvuAuveuaiestsiuhuazialastudalnfimieugunsal sxdesansa
WuiaTasldiauuy Manual uaz Automatic dsumuANAIesIINgRIUAN Tvasalrdayauudns
anmzmsvhauveuaies I Switch muauedaisamelngazdasiamaunsal Asuduimn
- Yavwdeaudsu Turbine load control iukuuwia Electronic Governor daidu
wanfusinaam Uizt Insazdeaausuuunion Catalog gunsaflsk wi.Ransaneyiiadeu
#aufiunns ieruay Guide Vane TWldUSmaimuaninnsine Load #aeszuu Hydraulic wen
yhaoUsazUURIENsUlAR waviiusyAvanm Yalgunsaiuszneuasugaasdoady
- msdnaslidavhdaunuln Wuviefiausala-Ualdanduming uazdvun
wizauuazlaumsgIu
- wagauldausyuuamuay Wanunsaldanuldfuasivszdnsam gunsalssuumunay
fdetmuamaaiinogatiadeil
(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) aelndmsu DC. Control Circuit auialivfosnin 1.5 mm’ auaudiniy
dwmiulwau () dunsdwmsulnuin (+)
@) aelwdmiu AC. Control Circuit vunalitfosnd 1.5 mm”
(5) awlndmiu AC. Metering Circuit vunalitfosndn 2.5 mm” awaudim wie
dun
(6) Current Transformer Rated 5 VA. Class 0.5 @13U measuring waz. Class 5P20
dM3U Protection W3aunzan Secondary 5 %30 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 9819198 : Volt Line to Line, Line to
Neutral, Amp, Watt, Var, VA, Watt-Hour Import, Watt-Hour Export, Frequency
- 5%UU Annunciator & Lamp Test Switch, Alarm Reset Switch u@g Fault Reset
Switch deyaendeunsdosiivdyaondoaasvanlrinssniu dlena Alarm Reset Switch deyaned
Heoeeiu uivaandinsiiney aundn Fault agvualy 3ana Fault Reset Switch waenlwdsazeiy
annsavaasudygadesuasvasaldlasna Lamp Test Switch lnedfudnagsonausiuy I wn.
HsaneydFneudiiiunis
~ mshndsld@ade Annunciator System lﬁﬁmﬁﬁﬁ Gen Control Board Tiifiganeariu
nstdaundeunageuldnuszuy Annunciator Wanansaldanlailuetie

PROTECTION FUNCTION

- 55UV Relay Protection athtassisi] 27/29, 50/51, 50N/5IN waz 81 lavfinsaly
G’huwﬁwﬁama‘lué’ Gen Control Board

- Generator Circuit Breaker & Power Cable ‘Uu’mﬁﬁ'ﬂmummﬁ’m 2.8.3. Lﬁa'l‘ffﬁu

fuiedosiuialnfiauin 31.25 KVA. 400 V. & Shunt Trip 24 VDC;//N;
o -
<b

“(\<"
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- Nn@au Operation & Function test Twanusaldaulaslaziivszdndnw

4.12 DC 24 V. System
A3UdaeswiumIUTuUge DC 24 V. System 17U 1 4a Usznaume

- SammdeufaRauunags 12 V a11a 100 Ah $1u7u 2 an

- S mouRnsauunined ¥15a1ae§ Input 220 VAC Output 24 VDC 25 A $12u 1 99
lagannsavihaulaagednluds

- Battery Rack vivhedanudeuse nusienisiansou mnidu Sheet Steel azfamsiag
Epoxy 88tios 2 Fu fiszeeisewinuunmeivnyan aunsaonsentigsinymiedsuldlagdne
317U 1 Rack

-~ fiama MCCB Tuszuu DC Supply Smuauiismesienstdmuazdamliinu lifesnda 1 6

4.13 TRANSFORMER
A3UTNRzA B luNIUTUUT UrgeSnumiloudadlinuwn 75 kVA. 913 1 gn uae

40 kvA. $13u 3 gn Ty 4 gn Wannsaldawldd ledudumsdielud

- Savmdsudsuihfunioutadiionue waziinisasaaiaiaufuauay

vonisuntieutas Fodldnmsgrunhiumtoudadwl

- avndamanunduauiurewnaInusge - W3

- %’mmw%’amﬂ?{auaﬁ@mmw%u SILICA-GEL

- damndeuiUBsuusuifiuings uaz Bushing Wavue

- msmaau%’mammmqa — U5 (hanuagene/duadninden)

- avRdeumeuenvemiioulayaiuTTUIEALSEU UavdNTNAIAARS

- mwaauw%aquq — U599 wagYhANEzen

- avwaeuszduiiiuludesive

- avdeunieunlvyaseaefuLarateiongou

- deuhgesnwnd shedduda
Sommeudng Dropout fuse Taifiuszuuluin 3.5 kv, 10 kA. w3ou Fuse link 15 A.
$1U 4 49 wa Lightning Arester 3 KV. 10 kA. dwiumfautadluity 75 kVA $1um 3 whevia 4 an
$uu 4 9 wieuAsuaeihszuuussih S 4 9

- FavwienAnu LT Switch 0.5 KV, 400 A wiesiad $1uu 3 4

- %’mmw%’amﬂé‘aumﬂ Power cable 990 CONTROL CUBICLE &8 TRANSFORMER
Taeldeae NYY sualiives 50 ns. w.

4.14 ALIGNMENT VIBRATION & DYNAMIC BALANCE

- U3u Alignment vaaniesiaiuiiuasiadasiuialwiimieugunsallfeglunuaszuy
wavagluifnunsg

- 139988 wazuAlruFuuse Dynamic balance ve4 Runner & Flywheel Tagluinasi

. })f -
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<



W 79N 9

4.15 unAgoULASEsiIINT
f3uianedemaasuiriasfviuiuaziadosininlnimiougunsaivsenou Tidne
Load muanmi lneesdesiinmaradlunmsiniueiostie Load Witfesndn 24 $2lus sauvinaseu
- Start operation test
- Normal & Quick stop test
- No load bearing heat run test
- Load bearing heat run test
- Load reject test
donandliifudnedostaiuine IEumsuiuusudliegluanmid arunsaldauls
Wusgrefnasiiuseansaw T,ﬂaﬂ1svmaauwé’aﬂﬁﬁnw?ﬁmmﬁw, ﬁwﬁu, 91553 lifinsdu vide
omsiaUnAdug Sulleananmsiidunuiveunmlildinmsg visldianlia

4.16 trgeinmdiaSasiaiuth 4 uasulsdlnih

- 'v‘ha‘Lﬂ%"mﬁaﬁmfma::m%'aafﬁ’ﬂLﬁﬂlWﬁ'\w%fauaUnssﬁ Water System wavualagl4swad
prugmsgIureslstlni  wasdevauendnduaidli ww. Wiuveuneu IﬂEJNiUQ’Nﬁ]uGlEJ\‘]‘UQUGﬂ‘M
LﬂulﬂmwuumauﬂismﬁmmamLLuum LagaAadlASUNINTINABUIINEAIUANUYNTE mumau

- %amﬂwﬂwwuumm Machine Hall Iﬂﬂﬂ’lﬂ’lill’ﬁ\ﬁﬂ‘tﬂ‘ljauLL‘UMWULG]&I wloustamd
ﬁuﬁ’zEJﬂismﬁLLauqmmw‘uaqaﬁlmmmsﬁwu TneazAouauanan uaaLl wi. Wiureauney

- Fiulselniia menedsesiu Swend vilaldiuiunoundn 2 u waynded CHUGOKU
CS-771 (@Ten) Avuniusuan Swendinderlus & HIFLOOR 900 (111) viawfisuwi 3n 2 4u

- Frl19e Trench meedsasiiu Swend vilaldfuitumdn 2 94 wazynded CHUGOKU
C5-613 (@) Auniusznn Swendndolud & HIFLOOR 900 (1) wiawleuwi saweamund
laitipenin 300 lumseu

4.17 fauuiulgearnslsaluni
4.17.1 gonuiudieenaslsalwiiuuin 6.50 X 6.20 X 2.00 ks Inegiudneazdos
Ffifiunsegnatiossil
- JomwFoundouuszaliidoudauuendananulfidouts $1um 1 4
- douuuugsiiuiuasuninaelulssliinlhideuuasldseiu wieudnrhsng
ssusilnglivunadivmesenisseuedildidusti
- Savmiendsunsudosmdsaenmsladliih asdrejuasug wieifisuin
1A 50 X 120 wwuiiuns vuthitesndt 5.5 fadiuns wasaseudundann
wilauSusu
- gonuuupneuninuazdaviisssrueseulssiilagivuafismese
msszueildduegen
- gouviuuseiiuaounimuinunelulsswihlilfsesuuasimessunedhiia
- Sovwdenfadsszuulwihuasaihassneuteyavasavigeaisaisusuunn 18 Jnd
S 3 90 uazruUEnin Sau 2 90 TagldTanlhdulumumnnsgu
- SoavnmFennasugunsaitisnaunandanszan uasAsuuminda $1umu 2 4
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4.17.2 gouthyednundenanslsslnih anurvuadsd
dnnegusnainis(raunin)
- mvienasdsesiiy atheiey 1 e
_ yvidendsdviunthduiinildneithesaian sgatios 1 e
- nvienasiviunhiuiiaesdasitheraian sdratios 1 ien
dnmelueimsreunin)
- nwenisdsesiiutiin Epoxy Vamish aghation 1 iien
- mvidenasdviuntiduiiniledas Epoxy H.B Finish agnetfos 1 ien
- ywiendsdumiduiiaesdae Epoxy Finish agietios 1 iien
dnnsuanluaiasld)
- Ungesnundideldideama mldtusld

5. venansngudasdesdniunig

5.1 f3udnsasdesausinuaiu n3sIsmsuf iR yaains mnsgauauau nieu
wuuwasumsasIvdeukasvaasy W wi. fAesaneydiniely 15 YududaanTuasunaludgyan
TneligSudheazfornunungaiuinsedinoniign

5.2 fiudnsazdenimilsdeudalil ww. nswdeudrmii iunalddesndn 10 Ju reu
RNy

5.3 giudmgdowihmenumsuf ity ddinusnssums $1uu 3 ga fuaduienas
1 ga duwenans 1 4 wazswaulugy Electronic File 1 Y neudweununngae Tnglusigam
o 1anazdioUsznauluiie Tenunssuinsdenuiulsuaiestaiuiuasiedosiudalndh
WSaugUnsalusenou NaN1InTINABULALNANSYIAAEUSNY wieunmaensURTRIY

5.4 Jaguazgunsalngiuineiensu wwdesdanuladeldlisouies uavihdydsens
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6. S28LLIANNIUNT
svpzhanlumsufiRnudowduaianielu 240 Ju Tudnaniuiiasunsludyan

7. N153788U
o ° a v Vv 4 v v Yo aa
7.1 930¥ 1 97wiuiduiesas 20 98431191914 Lied5udneladnde wnusu nssuis
wuuWeiNn1IRsIERULATIAdey wiBdmnsAuANY warldTuayiRan wi. waggiuineld
antiunis sudemuunsivazidende 4.11 wdlasanaramenssNA150SIANTIelEns19 ULy
Beusonndn
7.2 9909 2 Swaududesas 35 18959A1I194 LuamumﬂmmLuumwaumuﬂmﬂsaq
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7.3 920 3 Snauiudesar 25 veeArind degFuislddudunsdentuuianies
faiuthuagiedestuiialrifimieugunsal sudefmunseasiBen 4o 4.10, 4.12 - 4.13 uduata
wazAMENIINNIRTIIN1sINlanTasunulisyuesua

7.4 920 4 (gav1e) Swauiiudesas 20 vassainde WedudunisUsenevinduas
dunssmageundiaianudermuaseandon 4o 4.14 - 4.17 uduase uasnudniivdeuduaie
ASUAIUAINE YT LazAMENITINNSIANTIASUNUTEUSDELAY

NUIBLAA ANS19907 2, 3 Fsudnansavainiunalvuteudld lagliseusssdiu

8. MVuATUITIALAZIEEZIIATTUUSEUNAI Y

8.1 fiauesagaeairuausimlidesndt 120 Ju

8.2 Yan gunsol evlva Aeeldlumuuuuslundetazdoadunandusinnsguiduredl
Faluisiunisldnuinneu lnggSudnasdesiulssiuanudenisresnunaznisiingigaunnies
SudloananmssuiunmsvesFuisiinanuan  vieldfanlifnelunsuiifnuluadsddu

goznan 1 U dudnainiudl w. ldnseduneunuangadihg

8.3 N300 Useneu washnms wiouveaey unhilves3udefeduiisdosiuiunis
Wlanmsgumadainssy uagmuviisdoaiiovasuTemgngn

8.4 ffudnazdesldnusinse flun1suiiau lnediliiAeaudemasenindduves
NNTIYNITUALLENTY sfmﬁu’amﬁws%ﬂimmaq Audsglag ﬁLﬁﬂﬁué’uLﬁ'aqmmﬂmsUﬁﬁﬁmu
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9. AsaIuANS

9.1 ww. anudnifesdenldviln surauaziudsunlasUSunaeu uwardluusEnaudue
nasmIuNsLiuM3eansIEN1s uasvnglaussmuuuienarsnuiiivuslude 3 linsudau w.
aaauawéﬁazﬁmﬁmé’lumﬂ%’wLauaswmmaaﬁmuaswmswﬁuq
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