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AANYY
o o - 1A53N13
aneu PREGHGLE v s
UIUMIENIY
Minimum Turbine Output
1 43
(kw)
2 Net Head (m.) 64
3 Flow Rate (Lt/sec.) 100
4 | Turbine speed (rpm) 1,000
5 Speed rise (rpm) 25%
6 Penstock length (m.) 825
7 Number of runner 1
8 Type of turbine Turgo

UOANUATIBAZLBEANITHED

(1) Tasefefutiuazgu (Casing and Base) yindhewmdnuiled (IS G 3101 $541) wie
Wiguwin L%am%ugﬂ faLindufuseadnindss (Bolt and Nub) 19 O-ring futhis

(2) Tufaiy (Bucket) vindaemin ASTM-AT43 CAGNM u3oifisuisin naedugudae
ns5u33dilaineliiAn Bubble uazsen Crack luiiiolany Bosudsfiuazidenfndnfiuaiy (Diso

1917180 ASTM-A743 CA6NM 3aifisuivn nasannidentasalinaasusesieulaeds Liquid

penetration test (PT) WA3¥i1 Dynamic Balance wiauUuUKNan15¥i1 Dynamic balance Tusiuau
M3M51980U MINeEeY Lhsssiaiuiuaziedeeiuiinlui

(3) Needle v¥indatindn ASTM-AS64 - XM25 w3aLiiouivin ndeduguisdanad
wasuasialiiSeu wnuiiaavinainman St 45 wiewisuwin § Bush vindae Bronze 98196 wazild
ﬁ’uﬁﬁ%’uﬂu’nﬁmﬁwﬁagﬂ sUIMIU

(@) Nozzle 8afnfiu Flow Strengthener uag Nozzle Cap ¥indiuinan ASTM-AT43
CA6NM #3178 uvin

(5) qniu (Bearing) avfauluuuy Spherical Roller Bearing wilaldaumiin (Heavy
Duty) w¥ou Casing lnefudnsazdesdmeuarsidmuau 5 Alandu salassns

6) a (Seal) Wtlostuthirsewinananfudevesiafunh Wuriia Mechanical Seal

(7) a0 (Shaft) vniewdnuaulasidisu-luduAdn (IS G 4105 SCM 4) w3aLfiguin

(8) wawd (Pulley) ldseszwing Turbine Shaft uae Flywheel \uEviaifieaiuanen

9) aewuduriiantide C Sve SKF vide Wisuin

(10) dorrsussuazensou (Flywheel & Flywheel Guard) Zovrsusaflounauazamiin

\eananasyinli Speed rise laifiu 25 % videmanuiivanaeniowan JIS G 3101 SS41 HIUNNS
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%11 Dynamic balance wiauuuunan1syi1 Dynamic balance lusrgaunisasivaounaznaaay
3osfafutiuasiaiostuialudi mﬂsa‘uv‘hmﬂmﬁmmuﬁauﬂisﬂaw‘zj'yu'gﬂ gnssadniniy?
(Bolt) iirfuguuiuATes
(11) Yesawwan (Shaft Coupling) Tdmeasz1I19 Flywheel Shaft way Generator shaft
Huwdin Flexible coupling JIS B-1452 Taeflvunafivnzauuazannsanuussinldiuoged
(12) Yasegouvuags (Dismantling Joint) {usiln Telescopic wag Double Flanged
Type Tuuiudaeg Tie Bolt Wudaifiuaiunan
(13) 179 53AAI1UGY (Pressure Gauge) LJuwile Bourdon Tube wuiant1la 100
faswns nioundaldan uasflainavesinsiarudu wsnzautugasidoy Wuriafihishy
Aiety itetlesfunisduanileuvendy farks w sumisviedai (Penstock) Wulselwih 1 99 uaz
yuenihalitdesnii 50 Taduwes dwiuinauauyes Hydraulic Oil Pressure 1 4
(18) gruuviuiedos (Base plates) ifuwmdngunssandoudrfumdnuiumnedaluns
wause wardivunaniadisamesenmsnuaiesiaiuiuasiedosiulaliimiougunsel Tneg3udns
Lﬁuﬁaﬂéi”’aqﬂﬂinﬁﬁaﬂéﬂuugwul.t.vimﬂ%a wiaustadan J-bolt dmiudagruuviuiasaudriu
Tseliiuavaudmsuuussdvuimaios smudnuiiusngluwuuiilésunseysd
(15) thede (Name plate) yhielansinliindestaiuniudseandon il
- Folasans
- aflaveuniestuiuh
- daws (m)
- Fasmsivavesit (m3/s)
- dwsuadpeiaiuh (kw)
- Yy ifeu T finde
(16) Nsna
w3estaiuimiougunsaiduen (eniiuluiin) sxdoemiudtuaiy 2 Hu uagnnd
fadn 2 du daué’w’tuﬁgﬂﬁ'\%ﬁmmﬁ Coal-tar Epoxy 2 % viudifuaiiu 2 Fu
(17) M5 T0ULAZNITUANED
iosaniadesfaiuindosnisainuazdealunisnda Faiuazdeswivdaeanny
Uszdln lufeiu (Runner) aesipausisialvisey
(18) M3Usznavinie
Q’%’U%’ﬁwzﬁawszﬂavaméﬁ”’aLﬂ%‘aaﬁ’aﬁuﬁﬂu,asLﬂ%‘aqﬁwLﬁmlw%w%auqﬂﬂssﬁmaq
vugmanifiedtiu A1seay, Alignment #1199 wéﬁmag’luﬁﬁmmam&u’aﬁﬁ
(19) NMsnaaay
f5usransFomaasunyuaisfaiuiifsaruiiseulisingr 200 pm
ilevia@eug31 Moving Parts 1ﬁ'§umsamﬁu’aa@uﬁﬁﬂﬁﬁ Lifinsduasitou videduafiiaunilan
E‘ULL‘U‘ULLaS%uﬂﬂﬁﬁﬁwuﬂlﬂmLUUﬁﬁLLUULﬂ‘ULﬁENLLUUﬁ’J@EJ"NL‘Vi’]ﬁ'ju FeonauAsunuadld
psmMIzaL Ussdnausiuy warsensiunali wi. fansaneuifneuduiiunis

S



4.2

4.3

2187 (Inlet Valve) 311 1 90 fiswonBundall
- Wuwia Butterfly Valve (PN10)
- Wuwila Triple Offset Metal Seat Butterfly Valve
- Body Seat ¥i¢ine Stainless
- Disc Seat {Wuwuu Laminate Seated (Stainless & Graphite)
- guiadusuaudnans 300 mm.
- LIRUNAEBU
e Valve Body: 20kg/cm’
o Leakage: 10 ke/cm? Lsifish
- szuumsWausgaindu Hydraulic Hand Pump 2 fulenwieugunseinsuyn

v
v
°

- sguumsUauszaundunuugudimidngas (Counter Weight) amnsaldszuulnily

Y
a a a

muauld Tnnsdiiianisiaunfnisiniiiesdosd Solenoid Valve 1ufidinaees

1'% v
°

sl Lﬁa%ﬂisaﬁw

- Q%’U%’N%ﬁaw‘hﬂﬁmwaauLLazmaaU%uuehu auenseeluil
o NN5M59@OUVUIN (Dimension Check)

¢ M3nsIvEsUsOEdEY (PT)

o NINAABULTINY (Hydrostatic Test)

e N1VIAAOUNTII? (Leakage Test)

ATUNTIATOU Heater 91U 1 YA fiswaniBuasuioluil
(1) szwNIIATDY Heater
- yhvhemanueuiigdwiuausuled
- qguaalitesndn 1xix1 wns Svesszuisanusouliandnlaazain
- fgUnsnifa Heater
(2) VUNANTBITUALUNTIATOU
- WulusunuuwaunansseasBealiuuuingag
- ydemdnann 4 x 4 cm. ¥ 3 mm.
L AT IMANTDITUREUNSIATOY
o edpsiinseiuianuazonfuinlfiiou avenn Usiaenai lusiy
uaziuRIFa It
e sosiugneiueia Zinc rich Primer 1 ade
o &viunth (Finishing coat) lemaned Coal-tar Epoxy 2 ade
o diovhiaSeduuds Fasdeadiiawiouazuds nudonisyada vl mily
LaTNUANLAY
(3) Heater
- quanuazsualiulumunsed 1 ﬁ: .

- 4Ranaiuds Heater aseuuAu5auneaINe
- gnsnnendsu Heater 1o



- gFudnsasfowie Heater 1wy Star 31wt 2 9a Ingldlaneuns uagazdeg
Wgglanswunamisudamaguasuendmiuiaylwih
(@) nsveaey Heater
f5udrsagdesimanaasunsunisdmey Tnsasfadlidminfives w. ity
MIATTADULALIAAOUAY UAzazFaninIsnAauRt
e ammABUAMITIUSosTRsHURIATINT
o ATIRARUNTIASRUNTAINLUUY
e MTIVHBUTWIAUAZIA
e ayRasumNLduse uazsesdonvegIuses
o TaArANUUILRUILTENIN Heater FUALUNTIATEY TUSITUNadeY
500 V.dc
o FAAIANIUNIUTY Heater luusiagina

A15199 1 518avd8aLayuuInTey Heater

AUN AN S18ALLDYALAZITUIU

1 lassnstnuiiensie YR 230 V, 4 X 2 kw / 99 g
WU 6 49, a¥iva 2 4n 51 8 YA

wnems orlua Heater ldmiunudndsuasvagey

4.4 @3eeruiali
f3uisadosdavniadosinialui S1uiu 1 gn wieverindyamuauuseiudaluls
(Automatic Voltage Regulator) dwidusufiags S 1 ya laefiswandonduteluil
(1) wa@nsiou
- HunAnA U IHAR I IULIATEIUNTHAR LATAIINAGBY ATNLIATFIL L8N,
IEC, NEMA "SaLilguiin
(2) wiln
- 3 phase 4 wire
- Alternating Current Synchronous Generator
- Horizontal Shaft
- Self Ventilated Type

- Brushless Excitation
3) msldeusaies % .
uane vuelieunin 50 kVA
wsarulndn 3807220 Thad 3 a4 ane

—~ o~ o~
(S =
=
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8

) Anus158Y 1,500 rom
7) Ui 50 Hz
) WU 4 U7

9) Power factor 0.8 (lagging)

11) AunaaAsaanaiull
12) FANHINIUAIUTNUIRNT 1IDUBIIINANULATBINIFULN
13) AIDURAIRLUY Star

(
(
(
(
(10) Insulation Class F
(
(
(

(14) Runaway Speed Guarantees at 125% of Rated Speed
(15) gUnsainIuANUSITY (Voltage Regulator) HRdun1sufunsanudnludff 1.5%

fiszuuilostu AVR Wlsideve {osen Under Speed uaw Over Speed wavaunsnds ON/OFF

9InesAsuents MnEsuIeagde AVR WAnsslilugniuauliin sxdesdnii Terminal dwmiy
whangliiagn AVR nelu Terminal Box veaasasiiialinlfiseuiesde
(16) manaaeuLeasiuinluih
fFuihsazdonhmaneasuniasinilaliiuazgunsaline 4 neldnisnsivaey

uazeylffvaudmiini wn. uazdeaueninsgIukarisnisaaeuliianuynITUNNIN$IINTTIN
frsulianuiureunousudunsnaasu laediudnnudugiuinveulddrglunmasey

AINAINIEU

- maneaaunebidin

NAFBUIAAIANAUVNUALIY WS oNTUTINAN
VAEeUIRAIAMLAIUTDIVAAIN WBNTUTINA
nadouiuadestuilalufinuuy No-Load wieutiufindmnsiinesaneg
nadouiuaIostflialndiuuy Full Load wioudufinAimnsifitaesangg

- ANINAADUNNNG

AIIVADUTUNALALLIR
MIVEOUAMMSEUSOVONE
asvEeUAT LTS wBsansdndulTEney
379a8u Terminal Block wagyneaany

4.5 garunuluin 9w 1 ya I5reasidendsil
L% 3 a &4 o & a o o o &
4.5.1 gwdn viiaseitu Aesanielueins danvuglaeiluddl
- Taswewidumdnainiu vuin 40 x 40 uu. mnbitesnd 3 wu. @w50sy
Umtinvesguargunsallugvavaale

- gunsalinsesinfunuuidud eliefiassiugaiuauini Syuniseruning 90°
(Y Nl 1 LY & a0 ' a
PUPNTNTR 96 x 96 U, TUewUsANa warsaududmuuiaudisdsn
- wilageudng duvds Wiumdnusu vunlidesndy 1.60 al.
- UUUTER MaaAn nazinusuataduwanuay vunlisenin 1.60 wal.

- gwssiduwdn Channel

ke -



- ASSEUNDINNA Y9 UIERINATNKITIINUINIIAad Fa95EUngeINANNTeq

OIUMELATUNTIINAN TUIA 4 3031, ouly
< val o v & E73
- syuvdeAuulses Wilnguadmivdeausygle
- UuUserazAadliensdmiu Seal sEninuulsEgiug lnvensagsaegly
] o e Y oA o Y v Ao A o '
s1wmdn videiinnsaduetedu Atesiulilisrman viedeulunnuuii Seal lalasdiy
- hdeamadn-senvasang i iunulafiuinuansvess

ASME

ArfoalinswsuvinALazoauRi iSeU dazene Usiaanady vy

o 1 4

WaEHURIBULY

sesitudeaRuda Zinc rich primer 1 A%y udreudliius

dmdou (Body Coat) 198 Epoxy - raisin

gvrunth (Finishing Coat) 19@ Polyurethane yiuntin 2 ads
deviiaiaudn ezdesiiiouanasuds nusensynda nusu uazny

ANUSDU

sduuuuazuavesdiilulumufinimualuiuy envvzwdsuudaslinunii
wanzauvesgunsaimndaud iy uidedlasueyd@iann ww.

4.5.2 gunsainelugeuaulnih Yseneulufegunsalogadoodail

(1)

£%
=1

Magnetic Contactor §117u 1 9

¥iin 3 Pole THauiuszuuusaiy 380/220 V 50 Hz

Coil Voltage 220 V.

Auxiliary Contact 2 N/O + 2 N/C

fifanszuareiilaslsitiosndn 100 A, 100 A, 100 A uas 150 A dm3u
lassnistuiienwe, Uruusdyly, druensie uay druaness auay

Thermal Overload Relay 371U 1 49

¥0n 3 wa Tauiussuuwssu 380/220 V 50 Hz
aunsousussansznale

AC Ammeter 314U 6 %A

TH9ufUSEUURSIAU 380/220 V 50 Hz
gfindud 90 saen

Class 1.5

g1un5In 0-100 A nIawwzaunu CT 100/5A

AC Voltmeter

Tgaufiussuuwsesiu 380/220 V 50 Hz
wiadud 90 aam

Class 1.5 &;
g1un15in 0-500 V 311w 1 Y
§1UN153M 0-300 V 11U 6 4R



(5) Volt Selector Switch 311U 1 9
- %in 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 373U 1 49
- Tauiuszuunsesu 380/220 V 50 Hz
- aiiadud 90 e viiewuUdy
- Class 1.5
- §7UN19IR 45-55 Hz
(7) Watt Meter 317U 1 4
- 9% 3 Phase 4 Wires, 380 V, 50 Hz
_ afiaudud 90 aaen
- Class 1.5
- gunTin wangaunu CT100/5A
(8) Kilowatt-hour Meter §7u7u 1 %
- %1n 3 Phase 4 Wires, 380 V, 50 Hz
- 3 Element for Balanced Load and Unbalanced Load Type
(9) Current Transformer for Metering 3143U 6 49
- Tgaufuszuunsssu 380/220 V 50 Hz
- %ila Ring Type, 1 Phase
- Class 1.0
- CT ratio 100/5 A
(10) No-fuse Circuit Breaker 3 Pole 37uu 1 9
- %iln 3 Phase Tgauiuszuunsnu 380/220 V 50 Hz
- quInnsewd Rated Current Interrupting Capacity 100 A
(11) No-fuse Circuit Breaker 2 pole $7U3U 1 A
- %l Single Phase, 220 V
- un 15 AT, 20 AF, 2.5 kA at 230 V
(12) Hour Counter 743U 1 %A
- THaufusEUULTIY 220 V 50 Hz
_ yfiadiav 4 wdn wasnetion 1 suvs llaansadeiaivald
(13) Protection Relay 13U 1 9
- 9in 3 phase 4 wire 380/220 V 50 Hz
- wihfitlesffu Over Voltage wag Under Voltage
- Under Voltage 80-100 % _% .
- Over Voltage farnlé 100-120 %
- Auxiliary Contact 1 N/O + 1 N/C U1 5A, 250 VAC
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(14) IWluminated Push Button Switch
- «fla LED WlS8U-nALea
- Tuiusguuusesiu 220 V 50 Hz
- Contact IN/O+1N/C
- AunduasdiTenegisay 1 g0
(15) Indicating Lamp
- ila LED
- Tguduszuudssau 220 V 50 Hz
- Aums Avides uagiiu oghaay 1 99
(16) Selector Switch
- «lialunAng
- TFufusTULLSIRUY 220 V 50 Hz
- Contact N/O
(17) Terminal Block
- WARKIIPU 600 V
- yiadaduusg
- gdvanglwdaung 2.5 mm2
- WUNBINeRNSIgIU Wil Spare $1uIu 5 ¥od lagazneatianela
Ty 2 Wusedh
(18) Space Heater §1uu 1 YA
- allaldludaindueia wieu Thermostat AruANgMMYTlug
(19) Control Fuse %39 breaker for Metering and Control Circuit
- g7 Fuse WurdiaRndsuusng, Single Pole
- gwakazduIumganiunsldnu wieuerlnadiuau 2 ga
(20) rduanglnnelug
- s PVC
(21) Incoming and Outgoing Cable Terminals
- NiALIIU 600 V
- ailnRnRauuse
- quinwvnzautuang iy
- nuldnusgsiiey 12 999 wiow Spare 91U 3 Y89
- anwnsenunszualaliteunin 1.25 winwes Rated Current
(22) Name Plate
- Yhghenanadin Wudum fauidsdeds
(23) 29siihuasalnanelugusznausiag -ﬁ
- viaealn 18 watts 1Wa-Undae Door Switch 31w 1 46 ‘
- Outlet vunA 5A 91U 1 YA
- No fuse breaker u1® 10 A 220 V Single Phase 9717 1 YA
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4.5.3 gunsalusenaudmsu Electronic Load Controller
gunsaid1m 3y Electronic Load Controller 3¢ A 949N AIUANAIETEUU
Microprocessor/Microcontroller #3aunsaniuauidndnldeginafiosuaziiniugniogs
Usenousegunsaidald
(1) Thyristor 97U 6 g
- %im SCR Module
- foell Terminal dwsusosasluldaulisng au Diagram
- Fadauu Heat sink suafiumnzaussuneaudeuls
- WAPLIIRU 600 V
- fifenszuasioifios vunelidesnin 150 A
(2) Power Fuses for Ballast load 1 6 YA
- e HRC fuse WipNg W
- WAL 500 V
- Afanszuareidos vunalitesnin 100 A
4.5.4 MafnssgUnsniuernsAuasinaeludunsaing
- msamﬁy’aqﬂnsmi'v;msﬁm::&’faﬂﬁﬂ&”’wmmw’hwﬁwaaﬁ WazLAUANYAIUAY
Tusafuang Wi linSeussy
- @18a9RUVDY Meter Wae Instrument Transformer 19 s 0a iy Copper
Ground Bus maqé}'ﬁamﬁzﬂ"ﬁfﬁnmé’mdﬁwmﬁmwﬁ?u wavaneiuvesgiuaeveanaUdesvuin 35
M3.43. 93N Ground Bus asau
- msiuasulAuseaty THW 9u19 16 A5.44. 1SaLiual8 Bus Naeuas
WMWY Bus MBIUALRZHasiumY Shirking Sleeves
- nsiAuateAuAy (Control Wiring) Tildans Multi-stranded Copper Wire,
PVC Insulated aunlsitiosndn 1.5 asaw. uaglidasndi 2.5 asuy. dmsuaees CT lavasniunu
vi3edany Metering vngnazseings wavsiea1s9in Terminal Block ynass
- msihaneiu Terminal v839UnIalf1ee waz Terminal Block Tdwisuaniu
wiln Compression Type
- dmenniduiiredngunsal vieiivnans 19in Wire Marker sflananafnuuy
aluany uanmneawesfausyitaane Suvfemseiuiitmusly Wiring Diagram
4.5.5 msvaasugaIuAuln
Fiuirsazdenihnismadey a lssuvefudunoudmey Taeddmiiian
wi. SalumInTIadeURaTIAARURINEINIY warazdosinsnnaousil
nIIADUTUIALAZIATIASS
mswaaummﬁiUu%aasuaqﬁuﬁwméuaz%
- ATIRABUNNTININQUNTAINNLUY
- AIVADUTUINVBIAIBUALNISLAUANE ALY ﬁ
- syasuukuthedenuwuy ’

- asnaeumsitnaeluidigunsal uaz Terminal



Hluglp

LWEINUY

- aT@euMsUA-UAUIUUTEY VLU SEUUdenmeg
- NAFBUINAIAILAIUNIURUIY duSUNRTDIEAVSoTiAdlufasnadau
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4.6 unsdiaansatindarununi3deln (Electronic load Controller) §1u7u 1 9 Wiax
aylnadmiunufng 1 9n Tanvauzyaludil
- 1¥9avuIu Gate 994 SCR DUAL MODULE tiiaaiunuussausel#iu Ballast Load

- nsmuaulvan T9nsauAuwuY Pl v3e PID Control

- zARsdavnYnTensIRulnd (Power Supply) TWiusasBidavseliadyail Tnodead

A1 Capacity 9819 NEIND
. a 1% &, P &

- Terminal #if988nANULHIAIUANIEABATULUY Slot arunsaideuyndaladluas

4.7 gunsalusznavdmiunishinns

HiuinsardesdwaugunIailsneudmivruings fistaziBond

Ly ° ¥ a 5 o v ?7’
gUNIUUTENOUAMTUARFILATDINIVIULN

9

(1)

(2) wHu shim M84%&a9 AWMU 0.1, 0.2, 0.3 Wa® 0.5 mm 981982 1 LNy

LY LB 55 31U7U 1 Nasg

YUINBLILBY 40 x 60 cm.

gunsaiuseneudmiudnssszuulvih
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