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4.1 w3ssiwiutmiaugunsal 91uau 1 ga WuieSesisiuineiia Pelton $7u3u 1 ya d
AuANvzLazTeMMUATIaYIDEANTHERAS

AAN YL
5 & ~ 1A59713
a1mu INYaTLYUN o
VIULAADIA
Minimum Turbine Output
1 70
(kw)
2 Net Head (m.) 60
3 Flow Rate (Lt/sec.) 170
4 Turbine speed (rpm) 750
5 Speed rise (rpm) 25 %
6 Penstock length (m.) 1,100
7 Number of runner 1
8 Type of turbine Turgo

—



YoMNUASI8aLIDIANITHAR

(1) Tasefesuiuazgiu (Casing and Base) idemdnmie (IS G 3101 SS41) vie
Wiguwin Lﬁ?iau%ugﬂ auihdefuieasninden (Bolt and Nut) 19 O-ring fui$h

(2) luffau (Bucket) ¥nfaeiniin ASTM-ATA3 CAGNM n3oifisuivin ndedugudae
n55u387liinelifin Bubble uavses Crack luiilelany Fesussinazidoufndafuaiu (Disc)
¥9nndn ASTM-AT43 CA6NM wiaiiauwin wdsanideutasalinaaeusesidenlaeds Liquid
penetration test (PT) W&2%1 Dynamic Balance W3auwuuNan15vin Dynamic balance Tus1e91u
N5P5IEOU NMSMAABU InSpeaTuhuaiAd st ialnidi

(3) Needle infaeinan ASTM-AS64 — XM25 n3aLiteuisin naotuguiiada

L

12

5
Ja

7
warusaialiiSeu wnuidavihannndn St 45 wietfiguvin 8 Bush vi1sie Bronze ag19f wazil
futhiududindusagu suraumu

(@) Nozzle Bafinfiu Flow Strengthener Wag Nozzle Cap B1@28man ASTM-A743
CA6NM 3L uwin

(5) gniu (Bearing) azfnuluuuy Spherical Roller Bearing ¥ilal¥aunin (Heavy
Duty) wiou Casing nefsuinsaesesdaeuarsdiiuiy 5 Alansu delasenis

6) Fa (Seal) WiosiuhSisemiananfuidovosiuiuh Wuwila Mechanical Seal

(7) wan (Shaft) vismewanaulasfisu-Tududn (IS G 4105 SCM 4) saiieum

(8) wawd (Pulley) 14Wasewing Turbine Shaft way Flywheel \ugivieideniuanewiu

9) anewiuduvdantisna C B SKF 3o euwi

(10) degreussiaziinseu (Flywheel & Flywheel Guard) Jetrouseivurauaziimin
\Roawadiazyihlif Speed rise iy 25 % vidhemdnmileavdeniewman JIS G 3101 SS41 Wums
%11 Dynamic balance W3auluUNan15%1 Dynamic balance Tu51897UN15757980UKAL NAABY
iwsesiaiuiuaziaiastuialidi dhaseuianminuiudenussneuiugy Snssadninden
(Bolt) fuguuviuiATed

(11) 9ofpiwan (Shaft Coupling) lsas213149 Flywheel Shaft wag Generator shaft
\Juwila Flexible coupling JIS B-1452 Tnsfauafiansaunaranansavnunsedaldidueded

(12) TosogauU139 (Dismantling Joint) 1Y uviin Telescopic uag Double Flanged
Type funiuse Tie Bolt Wudveoifieaiuigs

(13) 41m5TAAINUAY (Pressure Gauge) Wuwiia Bourdon Tube vuraut1da 100
fadiuns wioundalday uarfanavewinsianinudu wunauiugasidoy Wuedadiddiiu
naiwesu iledesiunsduaziitouresdy nds  sumisviodni (Penstock) Tulsdlnidin 1 4y uae
yuavtihdalidesndt 50 dadwns dmTuiaaluduves Hydraulic Oil Pressure 1 4

(14) g1uuviuia¥eq (Base plates) Humdngunssandeutrfumdnuriumunogiaiunag
wouss uardvwanhaftsswedensnueiestiuiuasiadostudaluiimdougunsal TaogFudng
DudRnnegunsnifsndnivugiuuwiuieios wieunsdant Jbolt dmiudngruwriuiaieaid1fy

Tsdlwihuazudmsudiuseduuriuesos mudruunusnglunuyphisemseydin
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(15) thedle (Name plate) hdmelanzinlfindosiafuiudeneasBon dil
- Helasams
- afinveandoaaiun
- ﬁaﬁﬂqm% (m)
- Smsmslvaveni (m3/s)
- fdweuaiesiaiu (kw)
- u fou T findn
(16) n1svnd
indosfaruthmieugunsaiduuen eniuluin) asdesiuiuatiy 2 4u wazma
A8 2 du dhudulufigninassiesmd Coal-tar Epoxy 2 $u Wiutuatiu 2 Hu
(17) Mstdounasnsussin
desaniadestsiuiifesnisanuasiBenlunisuin dufuazfesindasaii
Usealn Tunaviu (Runner) agraausainlvisey
(18) MsUsznaufinms
f3uiaasfossznauindaniastafutuasiaiestuinliimiougunsainag
vugmENREy A3z, Alignment haq azfeseglufiinaufindaiin
(19) Mmsvagay
f¥uinaazdoamaaeunyuiadesiafuiifieanudaseulisinia 200 pm
\enadaugin Moving Parts lésunsinssegluiitaiia luifinsduasitou vieidesiiinunilag
sUsuukazsuaiisnuaBlunuuduuuduiesuusegnavinty fsoradsuutadld
puAIINE A TtgFuTsfouausuuy uersemssanly wi. RorsaneyiRnousiduns

4.2 2783 (Inlet Valve) $1uu 4 90 fnvaziBoadsil
- Yuwila Butterfly Valve (PN10)
- 1Juvdia Triple Offset Metal Seat Butterfly Valve
- Body Seat ¥1n¢ng Stainless
- Disc Seat Wunuu Laminate Seated (Stainless & Graphite)
- vunAuEuAUENa19 400 mm.
- USeUnAgEBUY
e Valve Body: 20kg/cm?
o Leakage: 10 ke/cm? ifih
- spuunaidausegundiu Hydraulic Hand Pump 2 fulenniaugunsainsuen
- spuunsdavszginidunuuduiaiingas (Counter Weight) anansaldszuulnii
Arunuld lnensdliianisiaunfinisluinazsieadl Solererd Valve Huf26n2993
thifu ielnUszenin 4‘7%
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UiasowhnmsasivdeuLasnageUTudI mustensaelul
N19M5398aUVUIN (Dimension Check)
MInsIRaeUseELdeu (PT)

NISNAFDULIINU (Hydrostatic Test)

MINAAOUNIS (Leakage Test)

'
e
® [ ] ®

4.3 TuNs9ATaU Heater $1unu 1 90 fvwaziBondreluil
(1) mzwNIIATBU Heater
- ivhemanuwiufisdmsuauniulaf
- wwnbidesnin 1xix1 wes ddesszuisanuseulvaudilagsain
- ﬁqﬂﬂiﬁﬂﬁﬂ Heater
(2) YunaNIBISUATLNTIATOU
- ulumunuuulauuanaseaz deaiiuuuangae
- Ymewanain 4 x 4 cm. ¥ 3 mm.
- MSMEVURENTDISURTUNTIATOU
o avfodinswisuimazeeiuialiideu axenn Usiannady lTusiu
wazRuRaFeIuRa
o sosiuedituyia Zinc rich Primer 1 a%a
o @unin (Finishing coat) l9n1eed Coal-tar Epoxy 2 ﬂ%y'\‘)
o dleviiaseduuda Fosdesdiiurauazuds nusensynda nuhiiu nula
LAETUANIITY
(3) Heater
guakazsuulidulumumsed 1
- ¥Andafuga Heater iitoszunsaudeusiuenne
- @unsaoeniUdsu Heater 16
- fSudreazdiewio Heater luuuuy Star 1uu 2 ¥a Tngldanauns uazazsios

Wirslanewnmiaudamagiaruand msuitangli
(4) nsvagdau Heater
HSudnazRewiINIsAdUNBUNTSHWBY Tngazdosiismindives wi. sty
N15A3I9ABULALNARDUNIEY uavasfesnmsnaaeusal)
o AsYERUANISIUSREYRIRURINTLASS
o ATIAEBUNMIINIQUNTAINULUY
e ASIVADUIUIALALLRA
o MAOUALLTIUT LLﬁ%’ﬁE)UL%@iJ‘UENﬁ’mim
o JAAIAMUEIUNIUALIUTENING Heater AUATLNTIATOU TIUSITUNAADY
500 V.dc

o INANMNUAUNIUVDY Heater Tulmay



51971 S18azldnuazIuInUed Heater

a1nun

TAs9NS SIUASIDYALAZITUIU

1

1A5In13NWIHTLA WA 230V, 4 X 2 kw / g0 T

U 9 ¥n, oxlvid 3 Ya U 12 9

wnewn orlva Heater IdmsunuAanLaznagey

4.4 w3esidinluin

FFuirsazdosdamiaioaiudnlui S1uou 1 gn nieuerlndyamunuussfusludd
(Automatic Voltage Regulator) dvsusiufinde $1uau 1 YA TneilsvasiBondeneluil

(1) winsioa

(Y}

Wundnfuafndaldn1uninsgiun1sndn Lagn1segau ANNIATFIL wen.,,

IEC, NEMA #3aLfigutyin
(2) 2

—~ o~ o~
O A W

—~

6
-
8

)
)
)
)
)
)
9)

P

3 phase 4 wire

Alternating Current Synchronous Generator
Horizontal Shaft

Self Ventilated Type

Brushless Excitation

msldauseiios

yuadin aunlidasnia 75 kVA
usesulndn 3807220 Thad 3 i 4 ang
AU5750U 1,500 rpm

Aud 50 Hz

$uth 4 49

Power factor 0.8 (lagging)

10) Insulation Class F

(11) AuauASRaNITULN

a

<

(12) HANINIUMUTUUIRNT LIDUBIINATUATBININULUN
(13) MoURaIALUY Star

(14) Runaway Speed Guarantees at 125% of Rated Speed

(15) gUnsalmIUANLIIAU (Voltage Regulator) A den15UTULSIAUENIUTR 1.5%
fisvuuilaaiiu AVR ladlidewe 1109990 Under Speed uax Over Speed warausnds ON/OFF
2nsasmeuenld mngFuiazéie AVR luandslTlugaaunsluih azdeadavh Terminal dwsy

Whanelnga AVR nelu Terminal Box vauasasiuialninlviseuionss




(16) Manaaauiazosiuinluiii
H5uisazdewimsnaaeuiniosiudalniiuazgunsaling 4 meldnnsnsieaey
wareysiAveadmii ww. uazdesiausuiasgruuazisnimaaeulinuznssun1snsIansing
farsanlianudivgeunsudniiunimeasy Wnegsuinasdudiuiinveualdinglunisnagey
fananmedu
- MsneaaunIginia
o VAADUIAAIAMUMUNIUALIU WEBUTUTNAN
o VIAADUINAIAIUAIUTDIVAAIN WDUTUTINAT
o vageuRwAdasTudnliuUY No-Load neutufindrmnsnimedaian
o vageuRAdasiudnliuuY Full Load wieusufindmisiinedineg
- NITVAEBUNNNG
o ATIVABUVUIALALIA
o ATIVABUANULSBUTDEUDIE
o avndeuANULlIIREngEndIuUsENOY
e M579&BU Terminal Block wazanfaane

4.5 ganupulaiin $1ucu 1 9n I5reaziBendad
151 Fdn viadeiu Aasenelueans SdnuasTnevtaludsd
- Taswwasgidumanainiu awin 40 x 40 uw. vunlidosndn 3 wy. @1u1505Y
thminvesduazgunsallugiianeld
- gunsnlidestafunuudud winfndatugaunuluih Suuniseiuntie 90°
ueniitn 96 x 96 uy. Flawvsaina wazdiavdudduuwiuiedug
- nrfagenudne aumas Wuwdnueiu vunliidesnda 1.60 uu.
- UUseg waann warkiuduaadumdnudy wunliddeendi 1.60 uu.
- pwvesdifundn Channel
- misssvseIma ftesszuisomaiindiiudnaiiaes desszuiseimeyndes
AodUMBRZLNTIgNay YuIm 4 uw. Auly
- szuudenuulsyg linguadwivdeausegla
- UusegIzAeallensdmiu Seal sewinsuudsegivg lnvensazdennseyly
sawmin iefimstaduegidu Adesiulailienman vieidouluanuuni seal lalagde
- Iohdesmatn-eenvasanglniihfusudaiuduanaesd
- MIMa
o azdoainaefeuianuazorniuialiiFeu avenn Usimnadu lusfy
wagiuituws
o sesitudediuiin Zinc rich primer 1 a%a udreudlviut
o HAdoU (Body Coat) 148 Epoxy - raisin

e &viuniln (Finishing Coat) 198 Polyurethaneffgwiiin 2 A3



o lovhiasuds Favdeadiiauiazuds nudenisyada nulniy wagnu
ANUTBU

sUnvunazawnvesgidulumuiidvualuwuy o1vvsvdsuudadlaniuning
wangauvasgunsaimndaudndu widedldsueud@ain wi.
4.5.2 gunsalmelugaivaulni Usenauluiegunsalagraloensdl

(1)

v

Magnetic Contactor 31U3U 1 ¥R

- %lin 3 Pole THuAUTEUULSIAU 380/220 V 50 Hz

- Coil Voltage 220 V.

- Auxiliary Contact 2 N/O + 2 N/C

- Afanssuadewoslifesnin 100 A, 100 A, 100 A uaz 150 A #1msu
lasanstnuiieniwe, Uruuadyly, trumense ey uanesn muaau

Thermal Overload Relay 3117u 1 4

- a3 e TdauiuszuuLsenuy 380/220 V 50 Hz

- aunsauSudeAnnseuald

AC Ammeter 911U 6 YA

- TuiusEUULSIAU 380/220 V 50 Hz

- wfiadud 90 sem

- Class 1.5

- g7uUnNin 0-150 A Wisewngaunu CT 150/5A

AC Voltmeter

- THuiuTEUULSIAU 380/220 V 50 Hz

- wiadud 90 sem

- Class 1.5

- g1umsia 0-500 V 31U 1 Ya

- §1umsin 0-300 V 311U 6 YA

Volt Selector Switch 311U 1 9

- %ila Universal Cam Type

- Rating 600V, 2 A

- 7 Position : R-S, S-T, T-R, OFF, R-N, S-N, T-N
Frequency Meter 37U 1 9A

- THuiusEUULSIAUY 380/220 V 50 Hz
slafud 90 oern vidoLUUY

Class 1.5

g1UNTIA 45-55 Hz

Watt Meter 37u7u 1 9

- %1a 3 Phase 4 Wires, 380 V, 50 Hz

- giadud 90 e %



- Class 1.5

- gumsin wanzaunu CT 150/5A
(8) Kilowatt-hour Meter 313U 1 %n

- %1l 3 Phase 4 Wires, 380 V, 50 Hz

- 3 Element for Balanced Load and Unbalanced Load Type
(9) Current Transformer for Metering 971U 6 YN

- Tdnuiuszuuwssu 380/220 V 50 Hz

- %ia Ring Type, 1 Phase

- Class 1.0

- (T ratio 150/5 A
(10) No-fuse Circuit Breaker 3 Pole 97u7u 1 YN

- «flm 3 Phase T991uiUsEUULTIAU 380/220 V 50 Hz

- UMNTzUd Rated Current Interrupting Capacity 150 A
(11) No-fuse Circuit Breaker 2 pole 112U 1 90

- %iln Single Phase, 220 V

- 9uUm 15 AT, 20 AF, 2.5 kA at 230 V
(12) Hour Counter 31u3u 1 ¥

- TdunuszUULSIAU 220 V 50 Hz

- wflndaia 4 vdn wezvadon 1 s ldeunsofesaanivald
(13) Protection Relay 31u3u 1 ¥

- %ilm 3 phase 4 wire 380/220 V 50 Hz

- wihfiteafiu Over Voltage uag Under Voltage

- Under Voltage 80-100 %

- Over Voltage fagle 100-120 % ,

- Auxiliary Contact 1 N/O + 1 N/C au1a 5A, 250 VAC
(14) Iluminated Push Button Switch
¥iin LED #38U-naLea
THnuiussuunsesiu 220 V 50 Hz
Contact 1IN/O+1N/C
- Aumuasddedntnme 1 Ya

(15) Indicating Lamp

- oila LED

- THuAUTTUULSIAY 220 V 50 Hz

- Auns Bindos uaziiiu oghsay 1 4n
(16) Selector Switch

- gfialenAng

- I%QWUﬂUixU‘ULLNﬂu 220V 50 Hk
- Contact N/O
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(17) Terminal Block

NAAUIIAU 600 V

slaRndIUUII

Tdiuaelndirouin 2.5 mm2

Sunuieanedansidau wiou Spare §1uau 5 909 lngazrsadiansls
Ty 2 Eusieth

(18) Space Heater $7u7u 1 %A

winltlugainduasn niou Thermostat AruANgUMYILUG

(19) Control Fuse %38 breaker for Metering and Control Circuit

51U Fuse \Jurilafinauusny, Single Pole
yuakazsnumganiunisidnu nieuelnadiuiu 2 ya

(20) snaiiuanglvinnglug

Fan PVC

(21) Incoming and Outgoing Cable Terminals

NAAWSIFY 600 V

FlnRARIULII

sunnzausuang Wiy

unldanuedisiios 12 ¥a9 Wiy Spare 41U 3 W09
aunsanunseudlalidosnin 1.25 winves Rated Current

(22) Name Plate

YMAIENANERN WUFVD FINLIEREAN

(23) wasiifluasadnneluguseneunie

waoalnl 18 watts 1UA-Unsie Door Switch 91U 1 9A
Outlet ¥u1A 5A §1UU 1 4
No fuse breaker ¥u1m 10 A 220 V Single Phase 113U 1 4

4.5.3 gunsniusenaudmsu Electronic Load Controller
gunsald1%5U Electronic Load Controller 3¢/ 83gNAIUANAIE TEUY
Microprocessor/Microcontroller #4a11150muAuidananldegrnaiosuaziiniiugndogs
Usenoudegunsaldell

(1)

Thyristor 314U 6 YA

viln SCR Module

foell Terminal dwsurelsasiuldanulisg miu Diagram
AAmIul Heat sink yunafimingaussusnuioulds
NAALIIAU 600 V
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(2) Power Fuses for Ballast load 1u7u 6 YN
- ila HRC fuse wiougu
- NAAKIIRU 500 V
- fAinanszuasiaies vualidesnin 150 A
4.5.4 msmmmaﬂnﬁmLLaumsLﬂum&JIWma‘lummmwzj
- msfindsgunsainnudage maammuuummwuwaw waLAUAIAIUAL
Tusauang i lniseusos
- @1889AUV0Y Meter Wa¥ Instrument Transformer T doasfudl Copper
Ground Bus Tes§iRnfsliuinnuiuamesiviiiy warasfuvesfifiuasvounsuiesyuin 35
M3.43. 619910 Ground Bus afiu
- msfuasulifufIgaIs THW U9 16 A543, ©38LAUAY Bus N9IwLA4
WINLAUAIE Bus N8ILASRLABINLAIY Shirking Sleeves
- AsiuaeAIuAY (Control Wiring) Tildane Multi-stranded Copper Wire,
PVC Insulated wunaliiteend 1.5 avuy. uavlidosndn 2.5 asuu. d1msuieas CT lnganenivnu
w3ea1e Metering )NYNADINNENY UALADAI8IN Terminal Block nnﬂiﬁq
- msaeiu Terminal 9999Unsalene9 waz Terminal Block Tdwesuaniu
y1in Compression Type

a0 v ¢

= mawwmauwmamqﬂnm ﬂiBV]Wﬂﬂ’]EJ 1An Wire Marker ¥fianwanafnuuu

aniluane uanamnelaviesiaUssdinany Ssgfeansefuiirimualy Wirng Diagram
4.55 mmaaaugaunslni

FFuineasfeninsmaaoy u Tssnureiuiieudwey Tnsfidmdiiiann
w. SalumsnsadeukazvnaeufIngIfe LazasdeshmavageuRal

- ATRERUIUIALALIATIETI

- amRaeuAMMSEUSosvsiuiveduayd

- ATIEBUNITININQUNTAIN UL

- ATIVABUIUIAVDIAUUATNSIAUAIAUUUY

- avyeaouwsuleTonunuy

- psnaeumsdhanglwiisigunsel uas Terminal

- A599aeuUN1sUA-UAUINYTER UL SEUUADAsi1eg

- vedeuinA1ANiIumLANIY dmiunesdidanselindlifomasey

4.6 wrediaansafindaauauni1sanelu (Electronic load Controller) §1u7u 1 ¥m Wiay
pvlnddmsunudnns 1 g ldnuaugmludail
1¥9avuIu Gate ¥89 SCR DUAL MODULE LiteniuRuusesiudnelinu Ballast Load

DMIUITR

nsauAulvan T¥n1saluauLuy Pl vi3e PID Control
- fnadamyaTneusanulnia (Power Supply) ’L"/“ 1sdidansedndynil lnesodl
A1 Capacity D819LNEIND —
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- Terminal fireaananuuaniuauazdonduiuy Sot amnsaideuynialdluas
I hil]

4.7 qﬂnsniﬂsznauéw%’umsﬁﬂéq
f5uiasfesdmeugunsniusenoudmivnuing SineasiBendsdl
qUnsaﬁﬂsxﬂauﬁmi“uamcﬁ"’uﬂ%mﬁ’aﬁuﬁﬂ
(1) adndeu LB 55 $1uau 1 naos
(2) WY shim ModWMaDY AMUKUI 0.1, 0.2, 0.3 Uaz 0.5 mm D898y 1 LAY

YUIABENUDE 40 x 60 cm.
gunsaiusEnavdmiURnAssz Ui
(1) Power Cable
- i@ NYY 4 core 3UIMLIIAU 750 V
- U1A 35 mm? ANE1 30 WAT
(2) Control Cable
- i@ VSF 9u1m 2.5 mm? A111817 100 1wag
(3) waUandmivany Power Cable
- oila Compression Type HUUMWAIUNAY
- Tgduaeld NYY auim 16 mm? 91udu 30 6
- Tgivaeld NYY auim 35 mm? 97uau 30 6
(@) wilandmivanefiu
- %ilm Compression Type kUUNLMIUNAY
- AUIA 35 mm? 37U7U 10 F7
(5) weUa1d@msu Control Cable
- Tevanglnsia VSF auia 2.5 mm?
- ynavainankuuE il S1uau 20
5 mqumLLameégwﬁ:u U 20 F7
- weUaniudeuiadle Juluuil 993U 10 M
- yeUaIAB U JuLUUTN 1U9U 10 69
- wUaniudeuinuldde vliaviu 9w 10 M
- doseasuuugin S1uau 20 #
(6) viodowanglwiin
_ il PVC aunn 1 1 Anwenvieuas 6 was $1uau 5 vieu
_ dodense dwsurie 1 1 Sauau 5 Fu
_ dot0 90 v dwdutte 1 1 auau 10 Tu

- Yofn 3 N dmsuvie 1 42 91udu 5 Fu =
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5.5 19Na33UT0991N1 5N URANLNIAIUAL Electronic Load Controller atiuuassdaamy
Tnenssunsgannis seyitanunsandn Electronic Load Controller finunslag Microcontroller
%30 Microprocessor I wazasidufFuinvoulunsudnunsmunulifiaussian vilseaundn

¥
I

ysoalinanuingldsruuamuauiliulasanisiiingad Tnsuuuena1s5useanlssugnEn
5.6 1enans Catalogue S¥UBYD JU 189 11 ToragauUnge
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29FUIUUsEINATIUTURUIAY 1,730,000.- UMW
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1 |wsesiaiuiy wisugunsaluseneu ‘ 1 90
2 Butterfly Valve 9u1a 400 mm. 19m
3 |deunseu Heater 190
4 |uwnouaumseliigalud@ (Electronic Load Controller) | 1 90
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