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AANYY
o o “ TAsens
aey PRERHGER v
UIUNYUND
Minimum Turbine Output
1 47
(kw)
2 Net Head (m.) 69
3 Flow Rate (Lt/sec.) 100
a Turbine speed (rpm) 1,000
5 Speed rise (rpm) 25 %
6 Penstock length (m.) 650
7 Number of runner 1
8 Type of turbine Turgo ; s;

JoMUUATILALDEANTHER
(1) Tassfsfuriaygiu (Casing and Base) vivinaimdnimilen (IS G 3101 SS541) nie

WU L%au%ugﬂ Satsnefusoadnindsn Bolt and Nub) 19 O-ring futhi)

2) Tudau (Bucket) ¥ndieiman ASTM-AT43 CA6NM n3aLfituLyin Mda%ugﬂﬁaa
n35u33liinelviin Bubble uazses Crack luiifelany Wosusinazidoufndrfuaiu (Disc)
¥R1nmEn ASTM-A743 CA6NM viaifiouin wdsanifemaialinaaausesideulagds Liquid
penetration test (PT) ud1%i1 Dynamic Balance W3auuuunani15¥1 Dynamic balance Tusigau
M3M929dBU MINAERY Wlaafnfuthuasasestudalnih

(3) Needle ¥iNA78Inan ASTM-A564 - XM25 ®38LiguLvin M&iaﬁugﬂﬁgaﬁ’nﬁaam
wazuam IS eU wnuhiaaiiainmdn St 45 wialisuin il Bush ¥indae Bronze a8ned waxilda
futhdaduriaduiesy surumy

(@) Nozzle Bafinfiu Flow Strengthener uag Nozzle Cap #1daainan ASTM-AT43
CA6NM #3BIABULY

(5) gniu (Bearing) azsipaiuuuy Spherical Roller Bearing wfinldiuwin (Heavy
Duty) w3ou Casing lnedfudnagdosdaeunsdduau 5 Alandu delasanns

©6) Fa (Seal) Wilosruthrszwnamarfudovestoinh Wuria Mechanical Seal

(7) wan (Shaft) ¥ivhemannaulasdien-Tududtu (IS G 4105 SCM 4) visaiiguivin

(8) waid (Pulley) disaszwing Turbine Shaft uaw Flywheel ugvieideniuaionu

9) anewudusiiantihdna C Bve SKF vide isuwih

(10) Aavrsuswazirnseu (Flywheel & Flywheel Guard) Fotrsusdlmunauazihnin
\paweiiazvinlit Speed rise laitiu 25 % yenuwmanwilsavasviowan JIS G 3101 SS41 ’UMT



i1 Dynamic balance w3auluuNan15%1 Dynamic balance lusnrgeuniIsnsdauLasnaasy
in3asfafutiuasinsaetuialidin mﬂsauﬁwmmﬁnus«'ulﬁfamﬂszﬂaufgugﬂ gnanpadaninden
(Bolt) AUz uLiuLAZeq

(11) Yosioiwan (Shaft Coupling) T¥@aszning Flywheel Shaft wag Generator shaft
{huadin Flexible coupling JIS B-1452 Tnsfiwafivineauuazannsavunssdaliiusgied

(12) Yoragauy15e (Dismantling Joint) 1Uuw{ia Telescopic wag Double Flanged
Type Fuuuumey Tie Bolt udviaifieaiung?

(13) u1m3inAI U (Pressure Gauge) Luvila Bourdon Tube vurant1da 100
fadwns wiewndildan warfiainavewnasinanudu wmnzaufudidlda Wuedadiiini
ety atesiunsduaiouveady Ands a sumisiodand1 (Penstock) Tulsdlwih 1 40 uaz
ununinUalitesnin 50 fadwng dwsuinanunuees Hydraulic Oil Pressure 1 %@

(14) §ruuriuiaIos (Base plates) Lﬂutué‘ﬂgﬂwssmﬁamﬁﬂﬁ’umﬁﬂLwiuwmaemﬁum
uause wasdimnanhafismesentsnaaissiaiutuanaiosiuialnimdougunsal Taogiuds
HufFnsagunsaifananuugiuuriuiaioes wiouadav J-bolt Amdudagiuuriutaisadafiv
TselithuasAudmiudiussiuwiumaior susuiivsnglusuuildsumseyl

(15) thede (Name plate) yhdnolansaaliidsstafuhudeeandon Kol

- Folasenns
- yfivoaniastaviuii
- ﬁfsﬁwqw% (m)
- Sasnslwavesi (m3/s)
- Admeaaiostaiuth (kw) g: ,
- Yuidou U findn
(16) N
waataiuimdaugunsaiduuen (enuiuluiin) ssdewivdiuaiy 2 fu warma
fa8n 2 Fu daué’wu‘luﬁgnﬁwsﬁaamﬁ Coal-tar Epoxy 2 $u viudifuaiy 2 u
(17) MsFouuasnIsLAsn
[desanindesfsiutndesnismivazidealunisudn dafuazdosindaeain
Usedln Tufawiu (Runner) azsaaussinlvisey
(18) M3Usznauinm
;:Js”uﬁwwzéfaaﬂsznauc?mmcs”lu’al,ﬂ‘%aaﬁqﬁwfmazm%'aaﬁwLﬁﬂlﬂﬁww%uqﬂﬂsaﬁm’wq
VugILmANRLINY A1SEAY, Alignment 619 azﬁaaaq’luﬁﬁ’mmamﬁgﬁﬁﬁ
(19) Msneday
f3udsazdeanaanunyuiaioafeuiifieainuiiseulaisninit 200 pm
ienaaBugT Moving Parts ld3unsindsegluifaiin Lifimsduasiiou viedosiiiaunilaq
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4.2

4.3

181 (Inlet Valve) $1uau 1 40 fiswandondel
- 1uviia Butterfly Valve (PN10)
- WWuwdla Triple Offset Metal Seat Butterfly Valve
- Body Seat gy Stainless
- Disc Seat {Juluu Laminate Seated (Stainless & Graphite)
- guiadusuAugNans 300 mm.
- USPUVIRADY
e Valve Body: 20kg/cm?
o Leakage: 10 kg/cm? Liifi5

v
o

- szuunsliausquniu Hydraulic Hand Pump 2 Mulenwisugunsainsuye

v v
°

- szuumstadseguinfusuududimdnels (Counter Weight) anansalyssuuluin

v
o e

muauld Taunsdiianisiiaundinislninezsiasdl Solenoid Valve ludidinaeas
vt Lﬁaﬂmﬂizmvifw
- cg%’ué'wwzé’faqﬁmﬁmwaauLLawmaaU‘?}'udw awsemseelui
e NIRTREBUVUA (Dimension Check)
o MsAsIvEEUTDELTN (PT)
o ANINAFDULTINY (Hydrostatic Test)

o MINAADUNITII (Leakage Test)

AZINTIATOU Heater 317U 1 Y0 fiswanBuadwiolud
(1) sswNIIATDU Heater
- viwhemdnuiuligdviuauinulad
- quaalitdeunin 1xix1 was dYesssuiganudeuliauitnlaazain
- figunsnida Heater
(2) VUNENTBISUATUNTIATOU
- ulusmuuuuUaunanssisasdsaivuuingag
- YdBmanaIN 4 x 4 cm. B 3 mm.
- smdvwansessunsunsInTeu
. Awdpsinmaeiouvhauazeeiuialiieu avenn Usiaainadiy lusi

a v

wazNURIAB LAY
o FRINUMBANUBLA Zinc rich Primer 1 A543
e Aviunth (Finishing coat) 14mened Coal-tar Epoxy 2 A33

o \lovhiadeduud Fvzdodiinuiasuds nusenisyadn nudisiu vuly

e

LarnuATINTY
(3) Heater ﬁ,
- qunauavsuuliiulumunised 1 '
- diRanafus Heater lipszunoaudousuatne
- dunsoneawasy Heater 1



{5udransdossia Heater iuwuy Star $1uru 2 94a lnglilanauns uazazdes

Wzgdavesuamsaninamaguazuead miuiianglnih

(4) nsvedau Heater

HFuihsezdevihnismeaasuneunisdwen lagazdadiidmiives ww. 1§13iulu

NIRSIVADULALYIAADUAIY LAZILADIWINNISNAADUAIY

. A9IREADUAMNLGHUSBIYBIRLEINZLATY

¢ AFIVADUNITININUNTAUNULUY

o ATIVADUTUIAUALIRA

. ATIADUAULTULSS Ltaziaal,%amaagwusaa

e IAANANEIUVINUANIUSEWING Heater AUATLATIATOU ILSIRUNAADY
500 V.dc

o RAIANUAUNIUYEY Heater Tunaazing

AISNN 1 S18aTuRAkAYILIAYY Heater

ANAuN

1Asang S1BALDYALAZITUIU

1

1ASINTUIURL WD PN 230V, 4 X 2 kW / 9a 16

970U 6 YA, Brlvd 2 YA 3 8 YA

winewme ozlna Heater ldwiunuiafiwuasadau

4.4 wsnanuiialnin
Fiudreazdesdaviaiesiudali S1uau 1 gn wisueslnaynmiunuusidusaludd

(Automatic Voltage Regulator) dmsuaufnsiidnnul ¥a lneliswaideanaraluil
(1) wandun

a

HunAn A uainanlanuansgIunITNgs Lagn1sMaaey AuNIRTEIU Uen,,

IEC, NEMA %i5a1iButvin
(2) @i

3 phase 4 wire § gg

Alternating Current Synchronous Generator
Horizontal Shaft

Self Ventilated Type

Brushless Excitation

) nsldnusaies

@) wunAnalideasnin 50 KVA
) wsasulvidnh 3807220 Thas 3 a4 @
) AAsIseu 1,500 rpm



(7 @l 50 Hz
(8) Suauts 4 4
(9) Power factor 0.8 (lagging)
(10) Insulation Class F
(11) fufdundostaiuh
(12) femenuaudindng deusssnduiaiasiau
(13) ARURAIALUY Star
(14) Runaway Speed Guarantees at 125% of Rated Speed
(15) gUunsainIuANLIIRY (Voltage Regulator) dfdsn1suiuusadudnludf 1.5%
fiszuutioatu AVR Liilsfidumne 18990 Under Speed uaz Over Speed uazausnds ON/OFF
smaesneuenls windsudieasdis AR Tudanslilugmunliih axsaedari Terminal 4wy
wanelen AVR aely Terminal Box saanaaiuialihliiSeueesie
(16) mnadeuiaIasiiinlviih
Aiuinasdesinmsmeasuiadesiudaliihuazaunsaling 4 aeldnisasiaaey
waroyiFvond i wa. srfonausuinsgiuuaziinismadeuliauenssuniingiansdig
fsanldruiusounouduiunisveaeu laedsudvendugiuinvevaldirgluniimaaoy
fananvedu
- msveasunalnia
e VAADUIAAIAINNATUYIIUAUIY WIOUTUANAD
o VAFBUIAAIAINAUTDIIAAIN WIBNTUTINAN
o veasuiwAsosiudalwiuuy No-Load wieutufindmnsiiae i
o veasuiwaiosidaluiiuuy Full Load wiauduiinAwisiimesane
- MIVAFBUNNG
o ATIVADUVUNIAUALIA
o AIIVABUMIMISHUIDEVDIE

o avvEouAmuLiuswesangBndiysenoy &‘ :

o #5739@0U Terminal Block wazyareany

4.5 garuaulwi S 1 90 TswanBondal
4.5.1 §man siiamy faraneluonns Tenvadasiilud

- lassvesgiumadnainiu vuia 40 x 40 uu. vunhidesndt 3 uu. @nnsady
shwinvesduarqunsalugionunald

- gunsalindestaduuuudad vdadasstugaiuaulnih fyuniseiunine 90°
vt 96 x 96 wy. dTauvsaina waziaududauunduteden

- wilagiudna shumds Wuminueiu vulidesnd 1.60 .

- vulszg vdem uazwiuduaradumanuiu mnhiieendt 1.60 uw.

- gwaailumdn Channel



L ASSEUNERINA HeesrunBIMARNITaRuNIeEed 9893z UNE8INIAYNYRY
RABIYAERZILNTIINAN TUIA 4 13, anulu
3 Yl o v & v
- szuvdeAuulIen Tiinguedwsudeadszgle
- vlszgazdeainidmiu Seal sswinvdsgiug lasenasdeinsegly
s1amdn viselinstiuesnadu Mesiulilvienivan wiadeuluanuuii Seal lolasig
- Tivihgeamadn-senvasane Wi fiusiulanusinua1anesd

- ASYa

o PzdaiiinisinssuriiauazetanuRl S eU axetn Usimnnady ludy

v
a 1 4

LASWURIBULY
. SosiuEBARUYTa Zinc rich primer 1 A%e udraudbiu
o Hwpdau (Body Coat) 19d Epoxy - raisin
o Aviumth (Finishing Coat) 148 Polyurethane viunti 2 ads
o ilovuaiudn dvedeaiiinuiuazuds nusiensyade iy wavnu
AINIBU
suuuusaztunvasgiiiulumuidmuslusuy p199zABuLUAlAR AN
wingauvesgunsaimniiausuly usdealaiueyiian .
4.5.2 gunsalmelugamuaulni Usznaulufegunsaladnaiondail
(1) Magnetic Contactor 317U 1 %@
- %fla 3 Pole THauiuszuuLsafiy 380/220 V 50 Hz
- Coil Voltage 220 V.
- Auxiliary Contact 2 N/O + 2 N/C
- Ffanszuanauieliteunin 100 A, 100 A, 100 A uag 150 A dusu
Tassmsthuiisane, Yruwiyly, tniensie uag Uuanasn AmeEey
(2) Thermal Overload Relay 37uu 1 4f
- ola 3 wla TFuiuszuULsIsiu 380/220 V 50 Hz
- amnsaviusednseuald
(3) AC Ammeter 374U 6 %A §é 2
- Tdudusyuunsenu 3807220 V 50 Hz
- wiada® 90 sam
- Class 1.5
- gumsin 0-100 A wIawmzaunu CT 100/5A
(4) AC Voltmeter
- Teuiussuudsany 380/220 V 50 Hz
- wfioudud 90 aaen
- Class 1.5
- §71un153@ 0-500 V 313U 1 49
- g5 0-300 V 31U 6 79



(5) Volt Selector Switch 31U 1 %A

- %ia Universal Cam Type

- Rating 600V, 2 A

- 7 Position : R-S, S-T, T-R, OFF, R-N, S-N, T-N
(6) Frequency Meter 91u3U 1 40

- Tduiusyuuusesiu 380/220 V 50 Hz

- yiadud 90 awn wisuuudy

- Class 1.5

- §7UN15IR 45-55 Hz
(7) Watt Meter $7u7u 1 %0

- 9Um 3 Phase 4 Wires, 380 V, 50 Hz

- yilowdud 90 aeen

- Class 1.5

- grumsiawingauiu CT 100/5A
(8) Kilowatt-hour Meter 311U 1 ¥A

- «iim 3 Phase 4 Wires, 380 V, 50 Hz

- 3 Element for Balanced Load and Unbalanced Load Type
(9) Current Transformer for Metering 311U 6 %@

- Tufuszuuwssiu 380/220 V 50 Hz

- %@ Ring Type, 1 Phase
Class 1.0

- CT ratio 100/5 A
(10) No-fuse Circuit Breaker 3 Pole 913U 1 4

- %ila 3 Phase Tgnuiuszuuwssiu 380/220 V 50 Hz

- gumnsed Rated Current Interrupting Capacity 100 A
(11) No-fuse Circuit Breaker 2 pole 313U 1 9n

- 91 Single Phase, 220 V

- 9uUm 15 AT, 20 AF, 25 kA at 230 V «&é .
(12) Hour Counter 3117uU 1 YA

- THuiussuunsasu 220 V 50 Hz

- yfiadiay 4 vdn uasvailon 1 sumis Bignnsadasaavlnild
(13) Protection Relay 37uu 1 4

- 91n 3 phase 4 wire 380/220 V 50 Hz

- wihiitesiu Over Voltage uag Under Voltage

- Under Voltage 80-100 %

- Over Voltage saAalel 100-120 %

- Auxiliary Contact 1 N/O + 1 N/C wuna 5A, 250 VAC
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(14) itluminated Push Button Switch
- il LED Wl5U-naLas
- auiussuuusediu 220 V 50 Hz
- Contact IN/O+1N/C
- Aumuazdideneday 1 yn
(15) Indicating Lamp
- % LED
- Taufuszuuwsesiy 220 V 50 Hz
- Fune Bindos uardiniiu edas 1 4m
(16) Selector Switch
- lialynAng
- THnuiuszuunsanu 220 V 50 Hz
- Contact N/O
(17) Terminal Block
- WAAWSIAY 600 V
- ydaRndauus
- Tgdvanglwauns 2.5 mm2
- Sunuiisaweranisidau wieu Spare $1uau 5 ¥ee lnsazdeadnaneln
ity 2 dusiodh
(18) Space Heater 377U 1 4@
- yflaldlugainduesn wien Thermostat mupmguuaiilug
(19) Control Fuse w38 breaker for Metering and Control Circuit
- 57 Fuse WuriafiaRauusg, Single Pole
- guratasdwusnzauiumsldnu wisueslvadiuiu 2 ya
(20) sHaiuanelinaelug
- %ila PVC
(21) Incoming and Outgoing Cable Terminals
- WARWIIU 600 V
- afiafnseuus
- unaunzaniuang Iy
Fuldaustinios 12 993 wiou Spare 37U 3 99

- annsanunszudlabiveunin 1.25 inves Rated Current
(22) Name Plate &{DL
_ ¥rghowanain wudum davlsdeden
(23) 2easiwiuasainannelugusenauie
- viasalW 18 watts 1UA-Uneae Door Switch 31w 1 4
- Outlet U0 5A 31U 1 YA
- No fuse breaker 9u10 10 A 220 V Single Phase 313U 1 9
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453 Qﬂﬂiiﬁﬂizﬂauﬁ’m% Electronic Load Controller
gunsaid My Electronic Load Controller 98 @84QNAIUANAIYTEUY
Microprocessor/Microcontroller #3a1unsamuauiidndnldodrnaiosuaziiniugniosgs
Uszneusegunnissil
(1) Thyristor 371WU 6 YA
- %1n SCR Module
- #aell Terminal dwsusonsasiulgaulidle au Diagram
_ fndauu Heat sink swiafimnvauszuisaidouldd
- WAALTIAU 600 V
- fianssuasaiios auialitesndn 150 A
(2) Power Fuses for Ballast load 37U 6 %A
- il HRC fuse WiaugU
- AAAKIIRU 500 V
- fifanszuasiaile vualidesnin 100 A
4.5.4 msmmmaﬂﬂsmuavmsmumsﬂﬂma’tumu,mawmj
- msmmmaﬂnimwn*vuma}maqmmuuummuwuwam waziiuvaleAIuAY
Tusaduanelnihlmisuies
. @1waIRuees Meter way Instrument Transformer L soa AU Copper
Ground Bus maaﬁﬁaﬂﬁu’ﬂ"iﬁnmé’wuéﬁwaaﬁmﬂﬁ?u wazaneAuvawiluaeneunlUieyuuIn 35
3.3, 519910 Ground Bus asiu
- astuanewuliiiusiieany THW U9 16 R5.uu. w381Aumg Bus nauad
WINAUIY Bus M9IWALIZABMLAIEY Shirking Sleeves
- MsiAuateAluAY (Control Wiring) Inlgae Multi-stranded Copper Wire,
PVC Insulated wwialivasndn 1.5 asun. uazhivosnin 2.5 avuy. dmiuiees CT lngangmua
W39d18 Metering Y)NIAILABINNATY Wazsaaga1n Terminal Block ynas
- mshaefiu Terminal vesgUnsalsneg uay Terminal Block l9wnavaniu
win Compression Type
- mmawmauwmm%aﬂmm wiefinnane i Wire Marker ¥flananafnuuy
aniluany uananoaavieswausssiiany Fasdemsaiuiinmusly Wiring Diagram
4.5.5 nsvaasugAIuAuini
ASUTeaEspNiINIVAADY Isamwaaamummauamau Tneiidmiiian
W, saaﬂ,umsmsaaaauuavwmaaumnm'sma uavazfonihnisnadeusiil
- ASIEBVTUIALATLATIAT %
- aynasuATuisuiasvesiuinvesguasd
- AIAABUNTIAIQUNTAIMNULUY
- ATIVABUVUINYDIANYUATAILAUAEA LU
- asnasuukuthetomuuy
- aywasumadhanglniidigunsel wag Terminal

(34



- a529aeun1UA-UAUIUYSER VLW STUUERRIe

- YeEeUIAANAINAILNILRLIY A MSU9RsBidansetindlifamaday

12

4.6 uwsdiaansafindarununisdrelu (Electronic load Controller) $1udu 1 4 wiou

srlvadwsuanumane 1 ya lanvagyaludall
- 1dyavuiu Gate 489 SCR DUAL MODULE iieasuAuusssiud gl Ballast Load
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