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(n) Wevudmaniiyuievhaiudiusdn Wudumidesusesnsaanzifouili
unra Taydseterudauginns dismwamunu (@) wiouiatusesdungndies
(1) Ui AavdouTsnumuudiin Biudiumiddesuseinseamaouifyana

ilsdousnmuiaud ﬁ’m%aw%nﬁumﬁé’%’mms AgwamuAu (i) wazdnyBgteiuselng (Gni)
wiouvssusesdugnios

4.2 IuﬂmwﬂumaLauaLUuUﬂﬂaﬁssmmmaﬂmvmﬂamlﬂi Ayana lidudiurtng
Use mmﬂi“mw"uamuu mLuwamﬂawLLammmiLmLUuuumu (61d) drurdnsusednem
UsznvuvasgiJuiudiu vidodumiideliunsesiduudwiildtedaymilneg wEaunesuses
dungnsies

4.3 lunsdiffutoiauafuffutaauesniilugusfudsiud Tiudundygyves
msithsandn waztenansmudiszylilu (4.1) v3e (4.2) vesffsaudn ududnsdl

4.4 {iudoaueazdosdudiulunsifounnded duulunsfoundyadiiu dun
idouanyingusvasdlunishnsfuieusenaugsiavesifiyanatiu 4 wiouusesduungnies

4.5 futoiauotsdesdunildeususiunadstnensuamdnungmanelunsdiifiaue
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5. YanuaTIgazdean1mAiia

mu’nmaﬂiwiqmeﬂwumu,avLmaqmLumlw%wsauaﬂﬂimﬂi AU U 1 g
luaSstifasindunisdanuasusulye Jeuuey wEaunsasuasaafaiuing Wannsaldnuldiuas
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fUsgAnsam mmwmi%uﬂiwwmu

5.1 TURBINE

wsummaammumsﬂsuﬂiqLﬂiaaﬂwumwﬁauaﬂﬂsmﬂsuﬂau ¥ilm Turgo Turbine
Mmmsdlm'mlmm $1u 1 1A304 mauaw’[ﬂ’ﬂumsaamwu Ao mmaqmwaws (Net Head) 50 13
sasanisiuavesin 100 Ans/Aund mmmsau 1,000 s0U/UNT vieduiwia AC vuadusTy
Augnana 300 dadluns ANLEILLIieBdat 1,200 W3 Iﬁﬂwsummauaumwu 3189N1TANUI
LLawswa"LaaﬂaUnim‘iﬁ W, wmsmaumnaummums LLE!“‘G]ENL‘UQJLRHMWWI‘UB& W, 19157u
Fufiunmsnsiaseunaznagey o Tseeu deodhaoedosuiunsdl

- fom‘mwmmﬂmwaLwﬂ‘waﬂiﬂmmaﬂaummammaaﬂmuﬁw (Bifercation Y-Branch)
duau 1 ga vihemdnmiles JIS G3101 SS400 viseRu iU wieueenuuulirme vun
maawaumuwuwmmwawLﬂaaulﬂ Tnerilsdssinai i desvinfudimanhitesnii 2 s
s Tinzauaunanivinig LwaammﬁngLaamsﬂuwa’lwmﬂwqml,azmaammaaim;mam (PCD)
waz3e1 Seal Saufuderedentngs (Dismantling Joint) WnldRlnglaifinsfaduveni1 TaedFudnedos
\FuBuUU T1ensAuan W ww. Aensaneydifneudiduns

_ favmeufinds Needle Valve wéou Hydraulic Cylinder #38 Servo Motor 14U
2 %n Needle Valve Veewman ASTM-A564-XM25 maﬂmmwmamm Maamuiﬂmmmamamm
ﬁ’ﬂma&m Lnudavinanwdn STAs i Bushing ¥idae Bronze agedivsuifiufuidudusia

<

d1593U gUnumuvidiedenyu daf1u Needle siafiuyn Hydraulic Cylinder #3® Servo Motor
dmumuAuNMINILYes Needle Valve lihanumuanzmaidsuuawedvan TnesaauFuda
waznaaeulianunsaldaules

- Favmdenfinss Nozzle $1uu 2 9a TaeBnfnty Flow Strengthener uag Nozzle Cap
yhdheman ASTM-A743 CAGNM wseaanmifisuih Tnsfesusufeuasnaaaulsaunsaldanlsa

- Yavmdoufndayaidosfianiaiain (Deflecton) $1uau 2 9 seflafusae Mechanism
Link TWanansavitausauiiu Hydraulic Cylinder 3 Servo Motor §1uau 1 4a dwsumauaunis
¥haumes Deflector Wivhaumuanmzmsdsuulaseddvan uanidesfiemeiieonain Runner lg
iurilunsel Emergency Shutdown Tnedesusuarnaaeulansaldaulss

- WW‘Wiaumﬂm Runner %A Turgo YuU1A Runner Diameter laidpenin 280 dadwuns
Faoidaeindn ASTM-A743 CAGNM wianmnwifisui Tuguiienssuisnisudailduasgui
LineliAnlnseenia (Bubble) uazsesda (Crack) luiilolany ifesudsRuasideusaidiua
(Disc) ¥nanwan ASTM-A743 CA6NM visaiflsuiin uagdiowinisamadeusesideulagiinig Penetrant
Testing (PT) TnegFudrsdaadgdmiiriives wi. dhsaudidunisnseseunazvageudae

- FavmSouRadananedostarui nnaduRugudnalitesndt 70 Tadwns Favi
frewdn AISI 4140 videifisusin Tnseenuuulfannsafingadniu Runner Idmusnasguauings
a1 waziileysgnoumanaiesisutind1fu Runner wéa FeansiaseunazU3ulss Dynamic

A a1 O{W
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Balance lrieglunasiinsgiu Taed3udnedasuuunanisvin Dynamic Balance 19 w. fiansan
fousiiunmsfnasiilasans

- Savmndoufndarinseu waziderasyn Turbine wila Turgo $117u 1 Y videwdn
willen Wentugudauss lidaden Machine Rratsinanm wEenlssfiudisaguinin$r@umie O-ing
futh$ warlfannsauseneudrfildednstunsudonss Tneussfiumaids ssuhamaniudewnios
Aot Foudulsefiuriia Mechanical Seal

- ¥ Name Plate Turbine Tiflnwiadulumuunnsgiugaisnuuag daginnununiu
sieanmzindeunsldi Tnsedaiesiiseandendsil

Type Turgo Turbine

Output (kw)

Net Head Designed (m)

Flow Rate Designed  (L/sec)

Rate Speed (rpm)

Penstock Length  (m)

MFG. Date dd/mm/yy

Manufactured by ~ (Company Name)

5.2 SPEED INCREASE

- o aufind synaneueseu uay Pulley S3ma 1: 1.5 vila V-Belt ¥3® Namow V-Belt
mindin C lnerfvualy Small Pulley Aasiiuun Pitch Diameter (P.D) litiounin 224 fadns wazdiuiu
sesanenulaitiounin 4 S84, nsda Pulley Tdaudutunal lnenisdernievasnusuruininan
(Adapter Sleeves) fldnsmanuiiseu awnsaldnunaznunsedaldilueged Suiu 1 g0 g
aenusoslisunInsgIunanSuYignaIvn TN uen. 146-2556 wiaifieuwin wisndamateniull
Taudn S1uau 4 Fu Segunsaifmundeadundninsinmsguredsnugidn Tnedoudua Catalog
gunsallyl win. nsaneysiAneuauiiums

- msUfuanuisansnu vinlagiBnsideu (Slide) §1u Generator & Flywheel lundauiy
Welildpufsaenuivangan (sseznsidounannsauiulddedlitesnin 20 wufms)

- Sammdouindsyanseuaeuvmseunseuendalrtunsudouss $1uau 1 U

5.3 INLET VALVE AND SERVO

- gouUFuUse Inlet Valve il Butterfly Valve vuin @ 300 fadiums uazdosogentige
(Dismantling Joint) w¥engunsalusznau $1uau 1 yn egaesdfuindesdamuaziudey Seal, a1
Hydraulic Ua Pressure Gauge “1a Wildnulaauasiiussavsnmasdia mevdainisgeudiulisai
MnAEay Hydrostatic Test fiwsedu 1.5 whaswseuldanuund Wunailidesnin 10 uid lnedes
Lifins¥28uvesin wieunad Coal Tar Epoxy Usnaduiiduifainodiates 2 4u TaggSudnedias
Bydmitiiives ww. rswduiunsnsadeuuaznagaudae

- 09ANTIVADUANIN FoULTN WAzYINANELe1AYA Hydraulic Hand Pump 311w 1 99
Tnedeadmmndaudsu Solenoid Valve nSoupawalvin, Check Valve, Pressure Gauge, @18 Hydraulic

ald Ul )“m{? ﬁ)L! | W&
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wiewinnds Fsle uazgunsaldu q Aeatestmivianun Segunsaliomasendundnfasinasgu
yodlsanufudn Wevszneudriuudadoddauliilued1ed wieudswou Solenoid Valve niay
mogdlfinlildeudn w1 g

- NOARTIVEBUANN FoULTY UazyiIAUAZe1AYA Hydraulic Cylinder 3@ Servo
Motor w¥engunsaluszneutasyaniunu nlet Valve Tngaghatfoesiudtsiouuasy Seal uazin
msdendFullansaldnuldiliinisfuveaisy

- SommSeniing Pressure Relief Valve fenanfnusinnsgiuvestsanugidn Waseunay
Frussiuldauund vualiesndn 75 fadwns 91U 1 yn laedesdua Catalog gunsallyl wi.
Wasuneydifnauaiuns woudamuasindaviothfisdesssruneth Tiudwssmsn

5.4 BEARING

- fommdenndamdugniiu (Bearing) dendugniiu (Bearing Housing) Uasnuiuaunn
W1 (Adapter Sleeves) Lazgunsaldudnvedya Turbine uag Flywheel %o SKF, NSK, NTN u3e
Aaun s Wiiteswesionisldou Tnendugnlu (Bearing) floalluiuu Spherical Roller Bearing
wialgauniin (Heavy Duty) w%amgamé’ngﬂﬂu (Bearing Housing) laasiadiaua Catalog gunsally
Wi WansaneydRnauaiiunis

- Favmdeudndauviusesiuidondugniu (Bearing Housing) 184%m Turbine waz
Flywheel Tiffiunsudeussannsaldonldd uaufisamesonislday

5.5 FLYWHEEL AND SHAFT

- dnmndeuindedatiouse (Flywhee) Tnefluunnuaztimdniiesne 1ald Speed
Rise \iu 25 % ydeindnnilsandonioman JIS G 3101 541 Tugudenssudsnisuandld
iasgunieuasugunsalduin S1uiu 1y TnedFuiedeaauanuunazsienisdiuam W w,
Wasaeydfnauaiiung

- SnvmieuRndananderionss (Flywheel Shaft) sunmdusugudnanslaitiosndr 70
fiadums $1u7u 1 9n Yidhemdn AlSl 4140 viaifisuwin uazidleussneutiefiuiu Flywheel wéa
foinsIaaeuLazUFUUTe Dynamic Balance Togluinauiuinsgiu laegfudnedasuuunanisiin
Dynamic Balance 1 ww. Rarsandeusniiunisinasilasenis

- davmwdeufinis Flywheel Guard n¥euffendalsiiuasudauss $1uau 1 4

5.6 BASE PLATE

- dammieufindsurviuiaes (Base Plates) uay J-Bolt Ival iWuwdngunssandeudriu
wHumdnmnegaiuawdas wasivwnnafismesenisnauasesioiul wazesesiudalndii
wisugunsnleguug iy lagdamae Anchor Bolt uasindniaudniuiulsslninioufnasli
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5.7 PRESSURE GAUGE

- IAMINSOUAAAY Pressure Gauge ¥HM Bourdon Tube wuu Oil Filled Pressure Gauge
Range 0-10 kg/cm? vunantidalsdifosndt @ 100 Naduns wiauen viia Ball Valve uag Syphon
Pipe finRavivia Penstock 31U3U 1 YA

5.8 COUPLING AND GUARD

- fanmn¥eufnda Coupling ¥fia Grid Coupling $1uau 1 99 Judundndueiindaniy
nsguTedlssulndn Inedodidaua Catalog gunsallvl wi. WansaneaydAnaunniunis
- davmioufinds Coupling Guard weutlendaliiunsudauss S1uu 1 40

5.9 HYDRAULIC POWER UNIT

Favndeudndauaznadou Hydraulic Power Unit fisvuuszursauiousaetii
(Cooling Water System) famsnneludafuiy (Sump Tank) Iagya Hydraulic Pump Sufitasdu
198759910 Turbine Shaft #38 JuseualmasHn (Electric Motor) wiaudavin Accumulator Tank
ilo¥nwausasulussuy Hydraulic System Taedt sanansaadraussduituluszuuldlidesnds
50 kg/cm? §1uau 1 90 Tnedsudnedaaduanuunazsngazidenguniallil wi. Wansaneydnau
fufiunis Tnefivdnnshauuazgunsalidesdudieluil

(1) luvaziduduiaiesdasil Manaul Pump uazgunsaldudidndu s1uu 1 4a ileld
AIUANASYN9TUTEY Needle Valve wag Deflector Ihillntinid Turbine auniaasisiuthuas
ia3oaidalaiinasdininuaseuniufifa (Synchronous Speed) 9101 Needle Valve waz
Deflector ﬁlzgﬂﬂ’mﬂmm’iﬂﬂ—ﬂﬂﬁﬁ’m Turbine Load Control k&g Hydraulic Power Unit

(2) Tuanmegnmsvihauundge Hydraulic Power Unit 92gnAuaun1sinaulag Turbine
Load Control 1fiedan1s Needle Valve uaz Deflector Iilln-atheuaniizmaudeuwanedvan
demuguariniiseuieiasieiuih Tegludinnasgiu wieuuusuasnaaeuliarnsariay
321U UU Operation Control and Protection Function leftagziiusz@nsnm

(3) Tunsdifinsranuarnuinundnisliinieniana desdl Shutdown Solenoid ua
qﬂﬂszﬁguﬁﬁi’nﬁu U 1 Y9 \iiods Deflector Iidpaiimmainonnain Runner wazds Emergency
Shutdown Tfufl wienUfudiwaznaadaul#aiuisasiierusaufusyuy Operation Control and
Protection Function lafuaziiusz@ndnin wieudwau Shutdown Solenoid Lilgeudn $1uau
1 %4m

5.10 GENERATOR

- Yanmiouindansesiulalnihvuinlaidesndt 37.5 VA 91uau 1 4 lnediudng
AzdauauauuuTIvadenli ww. NarsansudfAneudiiunis wazazdoudgdmidnfives wi.
Wswnsadeu nadeu o 15eeu Fasuhadudsuiinveuaildielunsvadeuidu tngazded

AnuauRgsd (T *
Qm“/ 5/‘\(') ﬁ) L( Q\&WM
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- 9@ Synchronous Generator, Horizontal-shaft, Revolving Field, Brushless Excitation
System, Open Ventilation System w583 AVR (Automatic Voltage Regulation)

- yunnlaitipenin 37.5 KVA 3 Phase 50 Hz w5301 380 V Power Factor 0.8

- Speed l4iifiu 1,500 rpm

- Efficiency litlaenin 87 %

- Stator and Rotor Winding Insulation laisnn Class F

- Famw¥eudauau AVR (Autormatic Voltage Regulator) §%e Universal, Stamford, Leroy-
Somer w3aiiguwin $1uau 1 g wasdwaulildau 91w 1 ya s3udUIU 2 99

- Savn¥ourlaeu Power Cable Generator feafinanglndin NYY lnefififnuinuazns
fndadulununasgiunisiasanaluidmiuussmelng ves ImnssuanuuUsumelng
Tuwszusumyuiug (an.) Tnsanglniihduiiogmiefulsdlyiin Fosausevioseuriafuiild
paDALEU

5.11 GENERATOR CONTROL CUBICLE

- SamEoufnge wasvedeugunsaindasunuiaseariilalndl 91w 1 yn laediuing
Izfeduanuy sreazdengunsalli wi. WansueydAnaudiiunis uazasfesdaydmtni
299 Wi, 119ImATI9dEU nagdeu a Tssnunesuiilufians Fuiuialudiuiinveualddnelunis

¥ YV ¥
=1

VNAADUNEY AIlls18azLDun Al

5.11.1 dnwauzlneiiall
(1) Tasswesdilundnainiiu wuialddesndt 40 x 40 Hadiuns vuilddesndn
3 fedums aunsauiminvesiuazgunsallugisnuals
(2) wilagenudna sumas Wumdnuiy wunlidesndt 1.60 fadiums
(3) Uulszg ndwm wazunusuaalumdnuniy wunlidesndt 1.60 fadiums
(4) vunAvesgRzdetlifosndt n119 0.80 Wms An 0.50 WA g4 2.00 LiNg
(5) g1uvewiduwman Channel
(6) MIsEUBEINA S5z unEoNATiNTsf Ut 9T iEe R U Lard UV TReLUY
LAZABLAT TBITTUIBDINIAYNTSY AU AzwnTagnau Yunlitdesndi 4 Tadwns muly
(7) svuudenuiulszs Tilinguadmivdeausegld
(8)-N13 Seal § UWUTERILABWREENEMIU Seal IENINUIUUTEANUAMBEREABINN
oglusaman viefimsdsduegadu Atesiulilfenamgn vioidouluanuuni seal ilasine
(9) Yosanalnidn-een IﬁﬁwﬁaamqL‘t’h-aaﬂ‘uaqmsﬂw%ﬁLLNuﬂmﬁuﬁwudwmaﬁ
(10) winusuilivig azseaduviianu Zinc sl
(11) nsnd
- axfosiinsdsuvianuazenaiuinlfiseu azenn Usiaennaiy lusty
LazuAoULR
- sesitudpafudn Zinc Rich Primer 1 a%a wdoudlifuss
- Adau (Body Coat) 9@ Epoxy Resin
_ &fumih (Finishing Coat) 14 Polyurethane viuwmth 2 a%q

kB o 0 e QKW
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 dleviiadeud derdesiiuiuazuds nusionsyadn nuthiu nuly uas
UANUTOU
(12) Dugunsaindenueuiaiesiudeliiiuilemusussuunsudauazdensuualnii
vaslasansnAnlainndni
(13) HugBu Fuuituaounin visuuussuuig wiouiia

5.11.2 OPERATION CONTROL AND PROTECTION FUNCTION
5.11.2.1 OPERATION CONTROL
- ssuumuRNTenatast i uased ssilwimiengunsal sxfesemnsafiuaies
viauuu Manual uag Automatic &uauauedesandnIuau ivaealndys uuansaniznis
vheuveuades i Switch muauetafismelasazdesdangunsel fisndustsnun
_ Famwdoudiane Turbine Load Control ilunuuedia Electronic Governor 138
Programmable Logic Controller (PLC) Saliunansnsinnanamsnsgiu lagazdesausuuuniey
Catalog guUnsafls wi. RansaneyiiAnsusniiuns ievinausuiy Hydraulic Power Unit Tums
pruALl Needle Valve uaz Deflector Wida-Uahaun3uunsiulvansis iesnwanaisiseunes
wiestatuth Teglusssuunfsmenian Tas3udnssdemnaouuarU3uda Electronic Governor 1%
aunsoldnuldfuaziivsyans am Tasnnaniazmsdsuuuasuasivan Kasaruquussdutinlusie
Penstock il¥ Pressure Rise iy 25 % |
- msfndalsidavhdeuaulnl Wurleftansata-@eldanduniig uasivug
winzauuazlaunsgu
- nagaulduszuuaIuay Warunsaldnulafuasivse@nsaim gunsalsyuy
muAu o muamanadaegisiosdsil
(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) awlwdmiu DC Control Circuit Ywalinunzaufvgunsaluaziluluniy
UINTFIU FEW.
(@) aeldmsu AC Control Circuit vwialimunzauivgunsaluaziuluay
WINTFIY 8,
(5)  aelwdmsu AC Metering Circuit vunalaltiaenin 2.5 mm? dauudulusiy
WINTFIU FEN.
(6) Current Transformer Rated 5 VA Class 0.5 d1%15U Measuring Wag Class 5P20
@113V Protection viseiiinzau Secondary 5 vi3e 1 A
(7) Directional Digital Multi Display Meter, Input 3 Phase 400 VAC Rated
Current 5 %58 1 A (Can be Range Setting), Output Display 8814198 : 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 dyanandiouszdosdiedyaendeuarasnlvnsendu Wena Alarm Reset Switch dryeyned

el oy Q&WJ
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\desaziu usvaendinsfined aundi Fault agnunly 39na Fault Reset Switch naanlw Jsagey
ansanedeudyyintdociazvasnlalaena Lamp Test Switch laggSudnedasiauauuy
eazidengunsalli win. WansuneyliAnauaiiunis

- msﬁﬂ@?ﬂﬁaﬂg}u’d Annunciator System laﬁwﬁﬂéj Generator Control Board ~ T#
Weanafunsldnundeunageuldausyuu Annundiator Tanunsaldanulailuedned

5.11.2.2 PROTECTION FUNCTION

- 99192 UU Relay Protection Witiganadmsun1sUesiunuuinsgIudamingsy
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