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5.1 TURBINE
¥ 1 % v o a L d v W 'cl v L3 a
Asudrezdesduiiunisuiulsuaiesiviuimisugunsaivseneu (vila Crossflow
. v v va o P Yo v v = v
Turbine) Ianunsaldaulad $1uu 1 1a3es laegiudnsasavaduanuy seazidungunsallv wi.
) e d = = d 1 d =Y
warsuaydAnauauidunig wazazA U gLINuEINYes wWu. WrswaudunTnsIadaumay
NAEIU A 159971 TFeeenatiaeRasduniseal
) v a & . ° o w a
- Sovwiouasu thasov, @e way Reducer ¥0eA Turbine 911U 1 4 yeewvanvilen
- = v, a8 v v @ v )
Foutuguutauss Lidaden waglanunsausznaudniulaeg1aiuadanss
o ¥ ::‘ N o o v . < = 1
- YavwioulUdsu Guide Vane 37u3u 1 4n vinAae Stainless SUS 304 w3aiiiguivin
WouugU way MACHINE o8 1adAnnw 8 BUSH v‘iw’w’wusauv&adﬂaﬁuazﬂszLﬁuﬁﬁﬂ'gﬂﬁuﬁﬁ%’ﬁu
wisugunsainuaunsUaita
) v o a ; ° & o v < P o
- §avwieuUasu Runner wiim Cross Flow Turbine $1u3u 1 90 Javinlewidnvilen e
:’l’ g LR 4 U a a A v W ‘e’ 173 1 L3
FuzULM Runner Diameter Litfosnin 366 fiadiuns WiouMANATRINTUUITIALEURIUAUENANA
Vv ' SN & o v & A ' = v v ) v v
Lioundn 65 Nadwns F9VIeewan AlSI 4140 SaLieuwi wazilausenaullnmenuLal LA
ms29@suLazUSuUTs Dynamic Balance Tiagluinausiunnsgiu
- 9m¥i1 Name Plate Turbine IﬁﬁmmmLﬁulﬂmummﬁ'mgmamuuazi’aqﬁmmwumu
ARaNMzINARUNITITNY lnvagatiaulisneasidennall
Type CROSS FLOW
Output (kw)
Net Head (m)
Flow Rate  (L/sec)
Speed (rpm)

5.2 SPEED INCREASE

- SovrmiauRenaprnewuaseu was Pulley Smmin 1 : 2 4iia V-Belt wiiwn C aeimmeli
Suusesanenwulivesndn 3 583, M3oa Pulley Rautuiuman Tnemsdermetasnususunaman
(Adapter Sleeves) fignsmarmuiiisou awnsaldanunazvuussdalaiduogd lasanewiu uae Pulley
Feafutveiiioatiu Swau 1 ya wieudamaewulildau Sndwau 3 1§u Sgunsaiiamezdes
\Wundnsdnsiinnsguvedsanunan lnsazdeudaus Catalog gunsally ww.iarsaneyiliAneudiiuns

- msUfuaruisanenu vilagisnsideu (Side) 1u Generator & Flywheel lunenqfiu
Welildaruiaanenuiivnzan Greznmadeuiiannsafuld ssedsidesndt 20 wudiums)

- Sammdauianaynasoumemundoutondaliiunudause o 1 49
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5.3 INLET VALVE & SERVO

- gauUsuugs Inlet Valve ila Butterfly Valve vu1a @ 300 dadwns wazgUnsaliusznau
1 99 aaNuaamumwmawmmuaumaﬂu Seal, @18 Hydraulic Wa Pressure gauge 18 Ivimmsﬂ
T nuldRuasiiusgavs mwaaiu Mmendinisgenusuliangsawinnisagey HydrOStatIC Test mmmu
Womunilasasdedifinisiaveni wieuvnd Coal Tar Epoxy Usnaidauiidudahegsiios 2 $u
Iﬂﬂmumw"maewmmemwaa WA TN TN ULAZNAGEUAIY

- YFuu39 Hydraulic Hand Pump U 1 YA Iﬂammmw\m‘mamﬂaau Solen0|d Valve

wSaumaealnin, Check Valve , Pressure gauge, @18 Hydraulic WSEJJJVN’J’la'J W60 LLauau'ﬂmﬂm‘uaa
'lwumwummqﬂnsmmwmmmuJuNamnmmmmgmmaﬂsmugmam Usgnauidniuudazdeslgau
#idungned wiewdameu Solenoid Valve wiauasedlninlildudndiu 1 9n

- 0EANTIFABUANINYINAINNALBIAYA Hydraulic Cylinder %38 Servo Motor Wiau
aUnsmUsmawawmmumu Inlet Valve ImamauaamumwumaquJasJu Seal wagyinn139ay
UimJsa‘lwmman‘lmwulmﬁ"luun’m’;sumawmu

_ Sovmieafinga Pressusre Relief Valve fendndnsinasgruvedlssnugnan Iirseunu
fraussdldauund suelitdesndi 50 fadwes S1uau 1 yn Ineazdeuaus Catalog gunsailyl wi.
WasanaydAnauntiung wendamuazindmerhiindenssvuneth Tiudaussasany

5.4 BEARING
- fammiounasugniu wazUaenuunnaman wieufnmvesya Turbine waw Flywheel
Bve SKF wieaunmiiisuwir Wiitssesenisldeu Tnegniiu (Bearing) agsipaiiuuuy Spherical
Roller Bearing ¥fialdaumiin (Heavy Duty) wieu Casing lneazdoaiaua Catalog gunsailii ww.
wsueyiifnauatiuns
- SavrmdeuiuABunviusesiuinm wewn Turbine uay Flywheel Wiileawesionisldan

5.5 FLYWHEEL & SHAFT

_ Sanm¥oudnd Flywheel &oteussilvunauaziminifisaneiiagyili Speed rise
Laitfiu 25 % Ydhemdnmileanaaviemin JIS G 3101 5541 Fugusensadsnsudntlfnasgu
durihugudnandlsitiosndt 800 fadwes wuliteundn 120 fadwas wiendeugunsaliuda
Sy 1 90 wasAsumansuaduiugudnandlivosnin 65 faduns Jwindiewmin AISI 4140
viaieuwh wazdlousznaudidieiu udiadesmsiadauuay USuuge Dynamic Balance Tegly
NTNINTFIY

- davh Flywheel Guard w¥ontfendalviiunsuduss 1o 1 gn

5.6 BASE PLATE

Y 1 a ' = ' < %
- ammdeuiUasuwviuaies (Base plates) uaz J-bolt Tvai iluimangunssautiondn

Y ' @ = Yy o i 4 o oo o 4 o a
fuuiumanrunegsiunuduss uarllvwanhafismessnsnuaiesisiull uasedesiidaliih
143 L4 ' a [ = v < a v o & 14 a o t4
wieugunsaiaguuguieaiu Taedasae Anchor Bolt uazivdniaiuiniuiulsdlwimioudamali
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5.7 PRESSURE GUAGE
- Sanmouiudsu Pressure Gauge ¥iln Bourdon Tube WUy Oil Filled Pressure Gauge
N§8u2187 Range 0-10 kg/cm? suraniUalitesnit @ 100 ladwns dmiuRnadafivio Penstock
$1au 1 g0 uazwihilalitosndn @ 50 fadums dwiudadail Reducer U 1 g0

5.8 COUPLING AND GUARD
~ $avmdeanuisu Coupling win Grid Coupling $1uu 1 49 Fadundndueifinanniu
nnsguvedlsnuinan Tnsazdesidus Catalog gunsallvl ww.asaneydiAnauaniuns
_ davmdoufine Coupling Guard wieuilandaliiunudausa d1uau 1 4m

5.9 HYDRAULIC POWER UNIT
_ Favmieuinsauasvaaay Hydraulic Power Unit niaudafessuussureninuiou
Freth (Cooling Water System) meludafuigy oil Tank lagya Hydraulic Pump Sufindedu
Tnens391n Turbine Shaft w38 Fuiae Motor lunsdifild Motor fugm Hydraulic Pump #esil

1
= o

d‘ 3 L - L % :‘
Accumulator Tank tienwiusanuluszuu Hydraulic System 1vins#l) @agnaivaun1svitaulag

Turbine Load Control w¥ouga Hydraulic Hand pump uavgunsaidundnduieldniuau Guide
Vane Tnefivuwauazidaiisanedmiunsldanu $mau 1 n

5.10 GENERATOR

- favmfeunsandosindnlnihouinlidosnia 37.5 kvA $1uau 1 ya TnegFudne
azfouausnuuseazdeald wa. Rarsauneydidneudniuns uazezdeudgdmiiives w.
i3aunsaedeu nadey m Tseny Safuhadufiuinveudldislunamnaeurisu Tasassosd
ﬂmauﬂ’ﬁﬁdfj

- 9UA Synchronous Generator, Horizontal- shaft, Revolving Field, Brushless Excitation
System, Open Ventilation System w381 AVR (Automatic Voltage Regulation)

- gualiidaendy 37.5 kVA 3 Phase 50 Hz U336iu 380 V Power Factor 0.8

- Speed litfiu 1,500 rpm

- Efficiency litiasnin 87 %

- Stator and Rotor Winding Insulation laishndn Class F

_ Jamw¥oudsunu AVR (Automatic Voltage Regulator) 8% Universal u3aiflsuiyia
Fruu 1 g uazdweulildnu S 1 ga smdmu 2 90

- Savwdeniudsy Power Cable Generator sealinangliiy NYY Ineififnuuiauazns
Aeradulumanasgrunsinsansiniindmiulsamelng vesanauimnssuanuwisssmelneg
Tumsgususyudua (an)

5.11 GENERATOR CONTROL CUBICLE
L ¥ a 5 ¥ a s o o a ° o/
- dnmwioumnns uazvnaeugurEIvdauAIATBIllali Sy 1 gn TaegTudng
= e o = = d
zfoduanuY s1eazildengunsallyl win. WarsaneydRnaudniiuns uazazdsadeidnig
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83 Wi, rsaunsaedeu naseu a Tssureuiludans Sefiuihaduifuinveumldsnelums
yndeuAY Meilswanden dail
5.11.1 dnwazlagialy

(1) Tassvaadidumdnainitu sualidesndt 40 x 40 fiadwns wunlidesnin
3 fadlns mmsn%uﬁwﬁﬂsuaaﬁu.azqﬂnizu"luq"{ﬁv'mmlﬁ

(2) wilageinudng drumeas \Wumdnueiu vulidesndn 1.60 aduwns

(3) UuUseq wasen warudusualumdnuay vutlitesndt 1.60 Haduns

(4) vwnvesgazsadlitosndt n319 0.80 wms @n 0.50 LIRS g1 2.00 LM

(5) gruvosgiduwméin Channel

(6) M3szvEeme fdessvuneennaAiilsuiataesiny uasiundaiameuuy
LALABUAN YBeTEUNERIMIANNYEY Roeymie Avunssgnan vualitesndn 4 Tadwms aulu

(7) szuvdeauiuuszg Lilinguadwmivdeadszgla

(8) M3 Seal § U Uszgazdeindmiu Seal sewinuuuszgiugaeeseaen
aglumamin viefinsvsduagnedu idesiuliliinmgn viedeuluanuuail seal Iilasie

(9) Fosantliin-een Tividemadn-senvesms Wi uuafuduaesg

(10) winusiuilivihg szdeaduviiagu Zinc Melih

(11) Mmd

- avfesiimsiadurhauazerniufnliiou avenn Usmmanaiy lusi

LAZURIBULKS

 sosiushedfuwia Zinc Rich Primer 1 ads udroudliuis

- dmdeu (Body Coat) 19 Epoxy Resin

- @viunti (Finishing Coat) 1%@ Polyurethane viunti 2 ada

- \ilevihiagauda dedesiiinuiiazuds nusdenisynda nusiu nuly wez
NUAUTDY

L 4 =3 L4 dl' o a d‘ a 1
(12) L‘fJuQLmamwumuqmﬂsmmmmlﬂﬁﬂmamuqmwumswamuazmanssualﬂﬁw
93lA5INSHAR AW
(13) \Jugiu ATUUNLADUNTA NIBWUUATUUYIAY NIBUYINY

5.11.2 OPERATION CONTROL AND PROTECTION FUNCTION

5.11.2.1 OPERATION CONTROL

- sruumunsteast i uaseosi el wiengunsal axseseninsalfiueies
Uy Manual wag Automatic dsumuRuLAIesandruny dvasalndygauananiznis
yhauweasdes i Switch munuathaiivwelnsaziosdamgunsal Aduduiomn

_ §ammSeufnas Turbine load control i uuuuvila Electronic Governor w3®
Programmable Logic Controller (PLC) Suiilundndnsinndnmuinnsgiu Insazdesisusuuunion
Catalog gunsafls wn.Aersaneysianeudufiuns ilemugu Guide Vane WlduTinaninuanm
A5918 Load Aaeszuu Hydraulic Power Unit wWioumpaeuarUS URdlTannseld il Auariivsydvs nm

- madasslidavingaiuaulvl 1uviafianansala-Peldnduming waviivuin

wizauLaglaunsgu %}J
s skl o ofp
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- wageuldauszuumuau awisaldnuldfuaziivssdnsam gunsalszuy
AIUAN fdermuamanaiaohaioedil
(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) aelndm3u DC Control Circuit vunlimingauiugunsaiwazidulunu
UINTF FEN.
@) awlndm¥u AC Control Circuit wunaliimnzaufugunsaluazfuluany
UINTFIU AN,
) aelndwmsu AC Metering Circuit vunalifeenin 2.5 mm? dawaudulumy
UINTFIU 28N,
(6) Current Transformer Rated 5 VA Class 0.5 @1%13U Measuring wag Class 5P20
dwSu Protection ¥isawiugau Secondary 5 %50 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 981918 : Volt Line to Line, Line to
Neutral, Amp, Watt, Var, VA, Watt-Hour Import, Watt-Hour Export, Frequency
- §¥UU Annunciator & Lamp Test Switch, Alarm Reset Switch wag Fault Reset
Switch ﬁmmﬂmtﬁauazﬁaaﬁ%ﬁmmmﬁamawaamlﬂnssw‘%u \dlona Alarm Reset Switch dayaynau
\usazeu uinaendersfiney aundn Fault 9grualy 3ana Fault Reset Switch vaenlyl Jsazdu
annsavaaeudyg nidesuazvasnldlagna Lamp Test Switch lnefsudnsagsaauaiuy v wn.
WseneydRnauALlumg
- msAndslifAnga Annunciator System 1’3’ﬁ%ﬁ'}ﬁ Gen Control Board Tvtigswe
funisldaundounaaeuldauseuu Annunciator Ifanunsaldaulsiduetn

5.11.2.2 PROTECTION FUNCTION

- 58UV Relay Protection pthatfendail 27/29, 50/51, 50N/51N ua 81 lnefinna
Uduntimionielug Gen Control Board wieunaaauldatussuy Protection Relay 1vaunsa
THulafuasiiuszansnm

- Generator Circuit Breaker & Power Cable fififawuiauaznisiasaduluniu
mmsgwumiﬁﬂﬁu’qmqlwﬁﬂ dmSuusenalng sesaupudmnssuanuuiivsemelng lunssusy
yudiug (3an.) elduiuasosiuflalwiheunaliesnda 37.5 KVA 400 V Iag Generator Circuit
Breaker & Shunt Trip waz Closing Coil 24 VDC

- Nn@eu Operation & Function test lranansaldaulafuaziivsesansnm

5.12 DC 24 V System
H3udneesesiiiunsuiuuge DC 24 V System 913U 1 4a Usenausme
L ¥ “ 5 A o s o
- IAUINTDUAARIULUALADT 12 V YUIA 100 Ah FUA maintenance free MU 2 §N

W%/ Ww G
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- avnfeufaRauumimed 11§a19e§ Input 220 VAC Output 24 VDC 25 A $1uau 1 40
Tnganunsavianulaegdnlulii

- Battery Rack vivhefanuianse nusienisiianseu miniu Sheet Steel agsipamineg
Epoxy atatfer 2 $u flszazviusswinuunmeiangay aunsaensentizsinyviewasuldlaede
37U3U 1 Rack

- #ada MccB Tuszuu DC Supply S1uauifisanasenisldauuazdamlildnulives
N1 1M

5.13 TRANSFORMER
Audsezsipsiliumauiuug dngeinwmalowvasliiwunn 40 kVA $1uau 1 gn wae
20 kVA 91w 2 gn 331w 3 gn Waunsaldaulad Tnesidumsssoluil
- Favdeudeuisumtoutadminamn uasinsaraiadmuduanure iy
wifoutas Fedldnasgruisundouvadlvsi
- anviadauduauiuresuaainussgs - usen
- favmdeuAsuasganntiu SILICA-GEL
- Savmdaudsuysaifiusida uag Bushing Wanue
- avndsuiaremeusege - uwswh (vhawazens/duadninden)
~ pvedsuneusnvemiiaulay/ATusEUIBATINEBY LaANTHNTARRS
- ATINEBUYTTILTIG — WS WAz LEzeTn
- avndeussiuthiulufesiva
- andeunsouunlvyaseaeAuLazaneilnTey
- daadigeinmnd sheddudy
AsuinaesesiiunsuTuuse Uhgsnnssuudwmdelnga (DISTRBUTION SYSTEM)
anausay 380 Taavt Whannsaldouldd Tnedudumaduielud
- SavmdouAsuihdussiivunn 32 A $1uau 6 9 Aige LT Switch 400 V
- davmeuUAeu Lightning Arrester yaaz 3 i 112w 2 99

5.14 ALIGNMENT VIBRATION & DYNAMIC BALANCE
- asvdBUNazLAluUFUUTY Dynamic balance 483 Runner & Flywheel Tiagluinauei
UINIFIY
_ U3u Alignment veuaIasisiuiuazaiastuialniimdeugunsailiegluuussuny
wavagluiinumsgu

- v @ 5
5.15 MUNAFBULATRINIALLI®
Vs v L 4 d‘ L %) g J ] o v « v
H3udvranaasuiaTasiaiuluaziaTosiullalnimieugunsnivseneu Tide
- Y o a P ' K% ' ) ]
Load suaninui lngazdasiinanaranlunisiduiaisddny Load lidaenin 24 97144 s7unanedou

- Start operation test
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