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5.1 TURBINE
Yo v ¥ o a 7 = v o g 14 Le a
Fiudrsazsiesdniiunsiviguaiessdaiulniaugunsaiuseneu (vila Crossflow
. v v ya o - v o
Turbine) Iaunsaldaulad S1uau 1 a3 TaggSudneasfauauauuy s19N15AUIN LAz
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seaziBagunsailsl wi. Aarsaneydifdeudniunis uazazdeadgdmiiives wn. s
ANduNIATIFBUNAZNATOU B 159971 Feaeatioefasiiiunnsesil
- FavmFeuiany shasey, @e way Reducer Yot Turbine 11U 1 9@ Vivdnewidnilen
Wontuguudauss Lideden warliaunsauszneudiiuldednaiunsudaug
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- IANINIBuLUABU Guide Vane 91U3U 1 4A N1nIeY Stainless SUS 304 #38118UWIN
4 X a o = o w €050 vy ° v 3 b o=
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LY ¥ a a =) 3 & o v [ d -
- SavmieaAen Runner wiin Cross Flow Turbine 9117 1 90 wvidiemanuiled e
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Fuguvunm Runner Diameter Litfoendn 350 faduns wivunanasaafsiuivwadukuguinae
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AsIvdaULarU3UUTe Dynamic Balance Tagluinausiunsgiu
- ¥vi Name Plate Turbine lifinunadulumumnasgiugasnuuag faniinnumunu
soanmzuInaaumMsldiu lnvegrsliseaidennail

Type CROSS FLOW
Output (kw)

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

5.2 SPEED INCREASE

- Yo erRanaynamenuYATay Lay Pulley 83 ma 1 : 2 wiln V-Belt whwin C Tnerwusilsr
Snnusesaemuliitesnia 3 589, Mmsda Pulley WRawdunuwan Tnsnmsdeamevasnusuruamwan
(Adapter Sleeves) fidnsmamaniiseu annsoldnunasnuussdaldiiuogneh Tnsanewiu uaz Pulley
Foudubeiioriu s1uau 1 ga wieudamanewiulilFnu Snsuu 3 Wdu Sequnsalismnssdes
Wurdndaminasgiuvedssnuinas Ineazdoudue Catalog gunsally win.nasanaydlifnauaiiums
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5.3 INLET VALVE & SERVO

- gfouU3uUT Inlet Valve %iln Butterfly Valve 3u1n @ 300 Hadiuns wavgUnsniuseneu
1 9 aaNuaawsuma%mawmmuauﬂaau Seal, @18 Hydraulic Wag Pressure Gauge “18 'vammsn
T nuldfuaiiussans nmdadu mendinsgenusulnganinsmadey Hydrostatlc Test wu,saﬂu
Wruunilasasdedaifinsdavenih wieumd Coal Tar Epoxy Usnmdwiiduiathagiatios 2 $u
Tﬂamumwommwmtmwmmaa Wi idsudiunsnsisdeuLazNaEaUAIY

- U5uU§s Hydraulic Hand Pump 9143u 1 90 Iﬂaazmmmmmamﬂaau Solen0|d Valve

nSounpealnin, Check Valve , Pressure Gauge, @& Hydraulic wsaummm VLR LLauE]U‘]‘VILﬂEJ’]‘UEN
lmivanuedsgunsaiianuadeafundadusinmsguvedsinuduan Ussnoudiiuudaededda
IpUusdned wiewdweu Solenoid Valve wiauasedlwilildaudndiu 1 4n

- 0OANTIVABUANINYINANAYBIAYA Hydraulic Cylinder 38 Servo Motor Wiy
gUn3niUsTNauYRIYAAIUAL Inlet Valve ImaamauaamumwvmmL’daau Seal kagyinn15yY
Usuﬂsa‘lwmmsn‘lmwlﬂﬁluumsswmaqmuu

- SammdouRndantinuauie (Flange) iaideudasenitauuivieluiuag Inlet Valve
Fathudauviefidasslmi Kesanunsaldqada (PCD) wazses Seal sauifu Inlet Valve IiAlaglifinng
$Fuvenih

_ Savrm¥paiinia Pressure Relief Valve fendnfnsinasguvedssnuguan Waseunumas
ussuldauund aunalitiesndn 50 fiadwns S1uu 1 4n lagazdediaus Catalog guniallil ww.
WasaneydiRiaudtiung wiendmnuarindaiethitsviersssuied Wudwseeay

5.4 BEARING
- $avmieuasugniiu uavUasnufurnaman wieufnnvesya Turbine way Flywheel
f%%o SKF, NSK, NTN wioRuamiisuwi Wiisanesenslden Tnegnlu (Bearing) vedondunuy
Spherical Roller Bearing wiialdsumiin (Heavy Duty) wSou Casing lngazdaaiaus Catalog gunsallv
ww.AansaneydiAdeusiiunis
- favmmiauAsuuviusessuinm vesym Turbine uas Flywheel Wiiteamesiomsldo

5.5 FLYWHEEL & SHAFT

- Savmeudnns Flywheel datrsusafivunuaziwminifesneiasviily Speed Rise
Laifu 25 % Yndemdninileamdeniomdn JIS G 3101 5541 Fugusenssudsmssdnildnnsgu
durihugudnandhitesndn 760 fiadwas vunlifesndh 100 fadwes wieudsugunsaliule
$u 1 90 wazsBsumansunaduiiuguénansliesnin 60 fadums uidaemin AISI 4140
viaiisuin uazdlousznaulddieiu wdiarsewnsisaeunas Uuusa Dynamic Balance Taglu
NOUTININTIY

- ¥avh Flywheel Guard wiouiiondaliiiunudause S1uou 1 90

5.6 BASE PLATE
) 1 a ' o ' = v
- ANINITDULUABULNULATOY (Base Plates) wag J-Bolt .L'Vil.l LﬂULWé‘ﬂEU'WiimL‘UE]UL‘U']
) ' " o v a ' - v o o E o a
ﬂ‘ULLNUW]gﬂ“u’]aUWQNUﬂQLL“TJQLLiﬂ LLa%ﬁJ‘UU']ﬂﬂ'nQLWEJ\?WE]m'E]ﬂ'ﬁ')']al».fﬁ'ﬂﬁﬂ\iﬁuu’] LLaSLﬂsaQﬂWLUW‘lwﬁ']

s M e



91 5970 12

wiengunsaleguuguiiieniu laedadie Anchor Bolt wazmaniasudiuiulsslwimioudnnsl
NUAIDIUTIAIBNN T 1 %A

5.7 PRESSURE GUAGE
~ SavandeuiUdsy Pressure Gauge il Bourdon Tube WUy Oil Filled Pressure Gauge
W¥9171d@7 Range 0-10 kg/cm? vunanthilaliitfesnin @ 100 fadwns dwiufinseiivia Penstock
$wau 1 90 wasnihiialidesndn @ 50 fadums dwiudndail Reducer $1uu 1 99

5.8 COUPLING AND GUARD
(Y] v o " a ' 2 [J - < a [ cad a
- davmwSeuldsu Coupling ¥iin Grid Coupling 91U 1 ¥A Fulundniusiindnnis
npsguvadlsanugnan Tnsazdeadaue Catalog gunsallyl ww.Asaneyiifnaudniuns
- davm3aufnss Coupling Guard wieutlandalyiuaaudanss 9mou 1 90

5.9 HYDRAULIC POWER UNIT

- dnvimSeufnfsuasnaaau Hydraulic Power Unit wiaufnfessuuszuIenINusou

@181 (Cooling Water Systemn) arelufiaivindu Oil Tank lngya Hydraulic Pump Suftdedu
- < o 4 L L
1n8m5991n Turbine Shaft #58 TUA18 Motor wWieauAccumulator Tank WeasnwIksIAUlusTUY
" v o o4 ° . v 4
Hydraulic System 1¥@sn mgnmuqumsmmuim Turbine Load Control w3auya Hydraulic
ed do & P 12 . o o w L

Hand Pump uazgunsaidunintuneldmuau Guide Vane lngivunauagiduisanedmiuns
T d1au 1 g

5.10 GENERATOR

- favwdoudnandosinidalnivunalitesndt 25 kvA $1utu 1 gn TneFudae
zfouauauuuTeazBeald wi. Ansaneydifneusudunis uazasdeudgdmiiiives w.
irsaunsaadeu nadey m Tssey Sauhaduliuinveudldielumamnasurisdy Tasasdosd
ﬂmauﬁ’aﬁ’qﬁ"

- ¥im Synchronous Generator, Horizontal- shaft, Revolving Field, Brushless Excitation
System, Open Ventilation System w383 AVR (Automatic Voltage Regulation)

- wunalitdesndn 25 KVA 3 Phase 50 Hz w33t 380 V Power Factor 0.8

- Speed l3iifiu 1,500 rpm

- Efficiency laitiosnan 87 %

- Stator and Rotor Winding Insulation laisindn Class F

- IarnSaudaNaU AVR (Automatic Voltage Regulator) ﬁﬁa Universal, Stamford, Leroy-
Somer visaifiguwin 91w 1 ya wazdweulildnu 91uau 1 9 9T 2 90

- fammFouLUdsu Power Cable Generator fewiaanelnit NYY lnesiidavunauazns
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5.11 GENERATOR CONTROL CUBICLE
- favmieufinds uazvnaeudursaindmunueiasidalii S 1 g TaedFudne
awfpndauauuy Muazideagunanild wi. Rersaneyifnouduiuns uazazdoudadming
09 Wi, $mnsavdeu nadeu o Tssnuneuthlufass deffuiadudiuanveuildseluns
aaeuay fileasdon fail
5.11.1 dnwnslneiily
(1) Tassweagidumdnainiiu vuralitesndt 40 x 40 Hadwns vurlidesndy
3 fadwns annsosuthminvesguazgunsaflugiounls
(2) widagginudng dnumds Wumdnusiu vunliidesndn 1.60 ladwns
(3) sz vdeen wazwsusimuaadumdnueiu vulidesndn 1.60 fadwns
(@) aunvasgasiedlitosnii N1 0.80 wes &n 0.50 LMS g9 2.00 LIAS
(5) gruvegiluwmédn Channel
(6) M3szueIme fessrueenaTnlsudeiaesiu uasdundaianeuuy
WazABUANs YoITEUILRINIAYNYDY ABayme avunsegnay walidesndt 4 laduwns sy
(7) svuvdoauiuusey Wilinguadwivdeauszgla
(8) N3 Seal § UUsEAzRBENAMITU Seal sewinuuUTEgiugiBesRzion
aglusamdn viefinistsduegnedu Aesiulilitnman viadeulunmnuuai Seal Wlasie
(9) Fosanelnidn-oen Ihhiemadr-esnvesaewihilusudaiugudrsvesd
(10) wdnusuildvig sxdeaduviiagu Zinc felnih
(11) mMInnd
- gdosinmawiouvhanuazeraiuinliieu avern Usanady lusy

LAZHURIBULS

- seaitughedituaiin Zinc Rich Primer 1 A%s udoudliuste

- #mdeu (Body Coat) 19@ Epoxy Resin

- @viuwth (Finishing Coat) 19 Polyurethane fuwth 2 ads

- \ileviadoudn Fegdesiifauwiuaruds nusonisynda iy nuly was
NIUANTDY

¥ = « & o a o a 1
(12) Wugunsaindemunuiesesiudalviniemuauszuumndnuaginenszualnii
yoalATaN1snan lHwaun
Ve 5 &I e~} ) 5 5 14 n‘;
(13) \Jugtu AIUURUABLNTA YTBLUUAIULYIAY NIBUYIAY

5.11.2 OPERATION CONTROL AND PROTECTION FUNCTION
5.11.2.1 OPERATION CONTROL
- spuumunsaeissi szl miengunsal sxdesninsaifiuieies
hiauuu Manual wae Automatic dnumuauiaissangriuny dvaselndyynuananizams
vhauweuaies I Switch muauethuiivmelasazdosdamgunsel isuduiomn
' - JanmSeufiads Turbine Load Control 18uuuueiia Electronic Governor 3o
Programmable Logic Controller (PLC) Fudundndnsininannuminigiu Insazdesauauuunion
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Catalog gunsafl# ww.insuneyiifneuduiiunis Wemugy Guide Vane WildUFmaninuan
M5378 Load AIes¥uu Hydraulic Power Unit wianvnaauLasUSURdrannsald ildfuaedivsydvi nw
- msdesalidavingrunmmi Wurdafianansela-Daldanduming waziivun
wnzauwarlaunsgu
- nagauldauszuunivgu Wausaldauldfuasiivssdnsamw guasalssuy
puay e muamavaiinegaiondll '
(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) anglwdm¥u DC Control Circuit vualianzaufiugunsaikaztdulumy
UINTFIU 8.
() aglndw¥u AC Control Circuit swisliminzaufvgunsaiuazidulumy
UIATFIU N,
5)  anelndmsu AC Metering Circuit vunalsitfesnin 2.5 mm? dauaudulumu
UINTFIU &N
(6) Current Transformer Rated 5 VA Class 0.5 @1%3U Measuring kag Class 5P20
dw3U Protection ¥ialungau Secondary 5 9o 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
- S%UU Annunciator 3 Lamp Test Switch, Alarm Reset Switch wag Fault Reset
Switch dygaafieundedivadygaidsuazmaenlinszniu lena Alarm Reset Switch dyayios
\desaziu wanasndinafineg aund Fault 9xvunaly 390 Fault Reset Switch aealv Feazdu
anunsavedeudyyandsuazvasalalaena Lamp Test Switch Ineg3udnagsaaiauauiuy T ww.
HsaneydRnouAnilung
- nsRnssliAnda Annunciator System ‘lﬁ’ﬁv&ﬁ’nﬁ Gen Control Board 1#Lieane
fumsldaundeumaaeuldaussuy Annunciator Ianunsaldanulmiduseed

5.11.2.2 PROTECTION FUNCTION

- §¥UU Relay Protection othatioudsll 27/29, 50/51, 50N/51N uaz 81 Tafnda
Lisiunimianielug Gen Control Board wisunaaeuldausyuu Protection Relay lf@unsn
loulafuazduszansam

- Generator Circuit Breaker & Power Cable fififavurnuaznisinsaduluay
mmgﬁumsamﬁv’amﬂwﬁw dmsulseindlne vesanauimnssuaniuuslseinelneg Tunssusy
sUdud (an) sldnutuieiesiudslniwualidesndn 25 KVA 400 v Tay Generator Circuit
Breaker i Shunt Trip wag Closing Coil 24 VDC

- AoV Operation & Function Test ‘lﬁmmsn'l%’a%fiLLasﬂUssﬁw%mw
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5.12 DC 24 V System

A3UTRzARIRliun1SUTUUTe DC 24 V System 31w3u 1 4a Usenausie

_ Savmdeufafauuniaed 12 V auin 100 Ah ¥ila Maintenance Free §1u3u 2 an

_ dammeufnfauumnnes 9135919e9 Input 220 VAC Output 24 VDC 25 A $113u 1 YA
Tnganusavinaulaeg19enlulia

- Battery Rack v daquiause nusensianseu minillu Sheet Steel 9zsiBInIfiy
Epoxy oehatias 2 $u fiszesiusewinuumpeivinyan aunsosnsentigsinumiendeuldlasdne
974U 1 Rack

~ Hias MCCB Tusyuu DC Supply $huuitsmesenisldnuuazsamiildnulites
N1 1 6

5.13 TRANSFORMER
A3UTeIEABIiliunsuTulgs dngednwmsiaudasiniouin 30 kVA 91uau 1 gn uag
20 kVA 377U 1 gn uag 10 KVA 91u3u 1 gn 7aud i 3 gn Wanansaldauled laedndunis
Fasilul
- foavmmdaudsuisumleuadumiviomn wasihnmsaneareradumnue ity
yifouvas Fosldinmsgruiuntowvaslvsl
- ssyedarneuduauiuresuaainusage - usie
- SavwdouAsuansgar iy SILICA-GEL
- Savwfouidsuysafiudida uae Bushing Vv
- amdouireasuiags - wswh (vharuasena/duadninde)
- amvasuMBUBNYaIMIBLUaYATUTTUIBATATBY LazANINNIRARS
- ATIVADUYTTILTIG — U391 UagyimuALen
- ardeusyiuiiulufesiva
- AsRasunIauwilvnsisasAuwazaneianseu
- goairgeinmd sheddudy
- davhitunsunimaSumdniitelinmdioutadiniiouin 30 VA uazvidatu Switch
Yard Wimnzautuanmituiiuardimiudaonse
ATUINLABIRUIUNMIUTUUT Ungesnwnszuudminglni (DISTRBUTION SYSTEM)
yuRusIFy 35 kv Ianunsoldonldd Tnesidumsdsioluil
- davmFeuRnsis Dropout Fuse 14fuszuuln 3.5 kv 10 KA $1uau 9 4a wiew Fuse Link
W0 6 A 31U 9 1 wazdsedlildudiuau 10 du
- SavndouRnna Lightning Arrester $1uau 9 &2 Tuszuvaneasliiil 3.5 kv Aeundie
wadlwih +a 3 gn
- davwdouiuany LT Switch 0.5 kv 400 V wiawind $1uau 9 4n
- §avm¥auiUdsu Power Cable 970 Control Cubicle s Transformer Taeld ane NYY
ﬁﬁﬁ’mmmaxnﬁ?\ﬂﬁvqLfJuliJmummiﬁ'mm'iﬁﬂﬁv’amﬂwﬁ’lﬁm%’uﬂssmeﬂwa VB4 IPINTINANY
wisUszmelve Tuwssususgudiun (an.) e
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5.14 ALIGNMENT VIBRATION & DYNAMIC BALANCE
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