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3 lunsdffutoruedugiuieauesuiulugiuzdudind Wuduun
Synvosnsidisaudn uazenansaudiseylilu (1) vde (2) veslfsaud wdusinsdl
@) wau‘uaLauamawummﬂwvwﬂuwm% dnulungifoundyarui
mmeuaaaLLamamaUs“aaﬁ‘lumimmsmmaﬂivna‘umnwaaumﬂﬂauu 9 W3OUUTIANUN
gneind
4.2 duil 2 sgnetiendasiieonanshsoluil
(1) ’LuﬂszuwwaumaLauauaummﬂmﬂﬂaauﬂiummﬂmulwLLuwuaaauaU
sudaRnensuanuiaungmne Iﬂmmanmuuammmumaawuaumma}u,a.,mwaummfu Wil
vnngsuuaummaLﬂuqﬂﬂaﬁisummaaLﬂugwmiqummavmuﬂgwmaummnuu
2 éhmﬂuﬁumﬁausﬁﬂszﬂaum'ﬁmuﬁa’umﬂnammwmﬂsjau (SMEs) (end1)
(3)  enasiiudindug
(3.1) ﬁﬁu%’mauaéfaaﬁu’lumuaswm fifiswazBeau3unmay ( Bill of Quantities , BOQ )
wsamvsaqmumnmm
(3.2) wau*uaLauaavmawwuaaaimmwamu Fyaieludsde (Purchase Order PO)
FormuaswaziBen (TOR) wavienatsdufiieades muammLﬂuwwuwamulumsmm %30 You
Uuuga udednvin Hydro Turbine #iflvuislitosndn 13 Alatndsairdes Insazdoudundmyny
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[V

L 1 o v oa = < a @w i ) v d =l
TnensafunuB91UsTIINIS w30 §§3amMNe WD UTENLENYUN W, NATULA YDA Lile
UsENaunIsRNIITU ﬁ’aﬁmﬂﬁmuaﬁmﬁswasLﬁﬂmwamuiﬂﬂsuﬁ’m WW. vpauANSNaly
#913uenansle 9 vedrilauasIa

5. doMuuAs1azIReANIALA

Nuhiiulsuasesiviniuazinsesiudalnimiengunsniuszney S 1 4

Tuadsilidesiidumsiamuazysuuse deuney wieunaaeuiniasiaiuing Waunsaldnuldfuas
fiusyansnw fdallsrensgenuiulsediail

5.1 TURBINE (TURGO)

Q%U%’NﬁaacﬁﬁLﬁumiU%'UUqaLﬂ%‘aaﬁ’aﬁuﬁqw%’auqﬂﬂszﬁﬂiznav ¥l Turgo Turbine
Ifannsaldanldd s1uau 1 indes deyaiilélunseeniuy fie eonugaiaingy (Net Head) 45 wims
Smsmslvaveni 90 Aas/Aunit arangaseu 750 seu/unit viedshwila PVC munadusugudnans
300 fadiuns AImEaLLiedi1 950 wns TaegFudredauauauuy i'wmsﬁ"nu'szu uag
swazdeagunsallil wn. Rarsaneydiddaudndunis uammwmmmmmae Wi, 1139
fflumsnsandeuuazaday m Tssny fwegiaiosdosidunisddl

- Savmieufndaviousnuingudaneroudwihdaniesiaiui Bifercation Y-Branch)
Sau 1 9 vdemdnuilen JIs 63101 55400 videamnmiisun Tnsfindaszueh (Orain Valve)
analiitiesndt 50 fadums wieurhaseundeavieudngn $1uau 1 4 Fwenuuulinnuen win
vieasmaunuiimhinvieiuaeuly TaesilsdssnmuthidFeswinfuiunmhitesnsis 2 ma
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sy Wngaunamdnizinig ieannisgydenisluvieliunniign wazdesansaldgada
(PCD) wavias Seal sauifuderodeutngs (Dismantling Joint) iiulFlnglsifinissadumesh Tnegu
9B EUBLUY TIENTAUIN T Wi, AarsanaysiAnaudiunns

- §avnFouinas Needle Valve wiau Hydraulic Cylinder #3e Servo Motor 3717
2 74 Needle Valve isewmannatldatu ASTM-A564-XM25 maﬂmmwmamm musﬂmmmaﬂ
wazusiilRGeu unukdaiennwan ST4s i Bushing ¥inde Bronze sgsiiivaiiufuiialueie
mtsfoi‘d iiJ’NLLWJUVI’]WJEJL‘UE]ﬂ‘UU §i7n1U Needle ﬂaﬂU‘Uﬂ Hydraulic Cylinder #3® Servo Motor
dmiumuANN15YiNeIuYes Needle Valve TWhaunsangmsasuamedvian Tnedaaufuss
uaznaaeuliaunsalgaules

_ Savmmdaufini Nozzle $1uau 2 4n lngdasnariu Flow Strengthener uag Nozzle Cap
vieminndl3ally ASTM-A743 CAGNM vifenmnmiisui Tnefesusuduasvaaouliannse
THauleid

- é’mmw%’auﬁﬂﬁy’wﬂLﬁaaﬁﬂmaﬁaﬁm (Deflector) 411U 2 Ya siedieriusie Mechanism
Link TWanu1saving1usamudyu Hydraulic Cylinder #3® Servo Motor Rl’lu’a'u 1 9n ami‘Uﬂ’JUﬂumi
¥9uve4 Deflector Timumuanzmswdsuuamedan uazidssfienaieonain Runner
lneviudilunsil Emergency Shutdown Tnedesususuasnaaoulanusaldonled

- ﬁ]mm‘wmumﬂm Runner ¥1Ja Turgo ¥u1M Runner Diameter laidpsnin 345 faduns
Faidnewmdnndlialu ASTM-A743 CA6NM w3eamuawifiBuLy mugﬂmaﬂssummswamwlm
smsguitlaineldiAninsseina (Bubble) uavsesin (Crack) luidlelany \Fesudsiouasdousont
fuanu (Disc) vanindnndnl¥aila ASTM-A743 CAGNM wiawfieuwin wagdeninismsivaeusesdey
1ne38n13 Penetrant Testing (PT) Tag5Ud19AauuunIWa18UMEYIIN1T Penetrant Testing (PT)
W ww. Aosannouduiunisinasilasens

- favmioudnsananadesiaui vnadurugudnandliivesnin 70 fadwas dai
Faewndn AlSI 4140 vierfisuwii Taseonuuuliannsafadadifu Runner Inusasguaufngs
wan waziileyszneumanaiostaiutiidfu Runner wda FosmsrvaauuarUFuuge Dynamic
Balance Tiogluinawiunnsgiu Inegsudnedasuuunanisvin Dynamic Balance 19 ww. #ansaun
Aousfiunsianiilasenis

- favmiaudndaninsou uazdovesyn Turbine ila Turgo $1uu 1 Y viwaewmdn
willen Westuguuause idaden Machine Rretslinaunm wiessiudiaguiuindr@uvie O-ing
fuhi wagldannsadsvneudiiildedaiunsudeuse Inevufutnh$ sswihanafudendes
o doadudzfiuriia Mechanical Seal

- {1 Name Plate Turbine Wiflvuaimnzaudauamsiunaznanainaglaveiia
Fuflenumumusieannswindeunisldeu Tnsethalesiiseazduadsil
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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

- oo mélv’q‘qﬂmawwuwmau way Pulley 80519 1 : 2 %lia V-Belt 3@ Narow V-Belt
minsin C lnpr el Small Pulley Aesfiawng Pitch Diameter (P.D.) Litioandn 250 fadiuns wagdnuiu
sosaenliivdesnit 4 se1 Willdnsmannuiaseunazanuanunsalunsdsidanyausonsly
ulaen1sen Pulley Tidnuduiuiwandesdnsiedidomnan ( Bushings and Hubs) ¥lia Taper
bushing a@unsaldnuuaznunssdalaiduegnad Suau 1 9 lnsaewsiedldsunnsgunindue
gRATMNTIN BN, 146-2556 niaifisuin wieudamateniudrseslildaudn d1udu 4 1
Fegunsaivimundaadundninmiinasyuredsinugidn Tnedeuaua Catalog gunsalli ww. finsan
aydiAnauantiung

- msvfuanudsanewiu villngSmsidou (Slide) §1u Generator & Flywheel lun3aufiu
Wielldmnufsanenuiivingay (szegmaideuiiannsauiulddedlitesndt 20 wuiwns)

- Sammdeufinsaympseuaewiunasoundoutondalriiunauduss S 1 40

5.3 INLET VALVE AND SERVO

- gauUSUUT Inlet Valve %illa Butterfly Valve ¥u1@ @ 300 fadiuns uaztosiatonuige
(Dismantling Joint) wiexgunsaluszney $1uu 1 9 sg1etiesrdiuiiwesdamuaziuasy Seal, ane
Hydraulic k& Pressure Gauge a1 Twldnulafuaziiusedvnsnmaasiy visemnmuindinsdngademe
wliannsogeuduusdliasuanlaliuas Intet Valve Tvinaunuvesduiidizn wisuiaue Catalog
gunsallsh wi. AnnsaneydiAneuddiuns nevdsnsenuiulsaienasilm desimsmagoy
Hydrostatic Test iussst 1.5 wimsussiuldnuund Wunalitesnin 10 i Tnededlifinngsdu
o w¥ound Coal Tar Epoxy Uinudwiiduiaihegiaion 2 4u Tnegiudrsdoadgdmiii
2249 Wi, 1HIUANTUNIIATIVADULATNIAHOUAY

- S aufndesruumuALMIYIieuues Hydraulic Cylinder Wi Servo Motor 484
Inlet Valve gl Inlet Valve anansaviheusauiu Hydraulic Power Unit Tumsaauaumsida-Dathle
91U 1 90 lagagratioasasusenaulusie Solenoid Valve wiaumaealin, Check Valve, Pressure
Gauge, @18 Hydraulic wieantanda Fasie wazgunsaidu q fiAedes Fsgunsaifamuedondundniosi
Tmiwaglaunsguredsaugnen deuszneudhfuudidesuiusuasnaaeuliannsaldauléa
wioudwwau Solenoid Valve wiauppealnilildaudn 1w 1 ya laegdiudnedaaauauuuuas
eazdungunIallyl ww. Wansaneayiifnauaiunis
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- NOANIIVABUANIN TOUUWIY LagyiIAIuareInYA Hydraulic Cylinder %38 Servo
Motor wiougunsniszneauvesnaluAyl Inlet Valve Insaeatiosgiudredeataou Seal uavin
msdenuulgsliannsaldoildalifinefuveniiy

- Sovm3eniinga Pressure Relief Valve Fendndausiunnsgiuedsanugudn Winasoungy
Frauseildnuund sualitdesndt 75 fadiwns $wau 1 9a uaziedmdrszued (Orin Valve)
sulaitfosndt 50 fadwns ndeudiasouindemioudngn $1uau 1 ya Inedesiaus Catalog
gunsalll wi. Warsanaydlifneuaniung wieudnmuariindaiathiiaviosessuie Wuduse
GPRgH

5.4 BEARING

- %’mmw%’auam&”’mé’uqﬂﬂu (Bearing) Lgamé’uqﬂﬂu (Bearing Housing) Yaanusuaun
\Na7 (Adapter Sleeves) uazgUnsnidudnvasyn Tubine wag Flywheel #%8 SKF, NSK, NTN %38
Aanifisuwil Tiiteanesienisldau Inendugnitu (Bearing) fiaaiduuuu Spherical Roller Bearing
wialguniin (Heavy Duty) w%’amgamﬁuqﬂﬂu (Bearing Housing) Inedasidua Catalog aunsailv
Wi, Hansaneydinnauaiuns

- %’mmw%auﬁmﬁ?&uvimm%’uLﬁvamé’uqni"Ju (Bearing Housing) ¥83%yA Turbine Uay
Flywheel Wiifunsudaussannsaldonildd wasiteanesionisldau

5.5 FLYWHEEL AND SHAFT

- Sovndoufinmadotiouss (Flywhee) Tnafivurauasiminiieswe Ll speed
Rise (AU 25 % ydewmdnmisandeniowmdn JIS G 3101 SS41 Tugusenssuitnisudniild
wmsgunsouAsugUnIaiiun $1uu 1 90 TnedFudhsdeaausuuurarsnensiuan T wn.
WasaayliAnauaiunIg

_ SammiauRndunardatasuse (Flywheel Shaft) yuaLdurugugnalslitasnin
70 findlms Yivhowdn AlSI 4140 viaiisuwin $1uau 1 99 uazdleussneurdashefiuiu Flywheel uén
fodnsI9aaUkarUTuUTe Dynamic Balance Tingluinausiunnsgiu laegudnedasuuunanisin
Dynamic Balance 1% ww. frsannausiiiunisinnsilasenis

- davmwdoudiase Flywheel Guard wioufiondaliiunsudauss $1uou 1 4o

5.6 BASE PLATE

_ Sovmdeuinsauviuiaies (Base Plates) waz J-Bolt 1wl Lﬂ'flumﬁng'LJWismL%am’hﬁU
U nyuetaiuaduse wasivuanhafismesdenisnaaiestaiuti waziedeaidalyii
wiougunsaieguuguiiisaiu Tnsdade Anchor Bolt wazmdniaiuidnfuiiueiasTsslrimiey
Angaliupsudusmsny $1uau 1 g0

ons b g s
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5.7 PRESSURE GAUGE

- IAMINSDURAAY Pressure Gauge ¥1im Bourdon Tube wuu Ol Filled Pressure Gauge
Range 0-10 kg/cm? vuantinialiitiosnin @ 100 fadwms wisu1a7 vila Ball Valve wag Syphon
Pipe Ansianvie Penstock fau Inlet Valve 311U 1 ¥A

5.8 COUPLING AND GUARD

- davnSauRass Coupling Bl Grid Coupling kuUU Horizontal Split Cover wu1n 1080
wiaifleuwin wisugunsaldudnde SKF, LIFEMAX, LOVEJOY w3eamn wifisuivin 911U 1 4 39
\Wundndusinnaamuuasgiuvedssnulkin lnedaadus Catalog gunsalli wi. Warsaneysia
nauAliung

o Y a o : Yy 4 = gy & °
- dammieusngs Coupling Guard wieutandalvisuAuduse 911U 1 99

5.9 HYDRAULIC POWER UNIT

Famm¥oudnssuaznaasy Hydraulic Power Unit §svuuszureninudeudiei
(Cooling Water System) famaneludafiuiy (Sump Tank) %38 Water-Oil Heat Exchanger %1l
Shell and Tube Heat Exchanger Tngilyn Hydraulic Pump Sufidsiulasnseaninanadesiaiuth
v3e Fudapueinedliiin (Electric Motor) wieufiade Accumulator Tank vwinlitfesndn 20 dns
ienwusssulusyuu Hydraulic System 1aadl Ssanunsaadrussduituluszuuldladtosnd
50 kg/cm? 913 1 40 Tnediudnedeaauanuunazseandengunalli wn. Wasaneyifnau
sfiuns Tneivdnnsvihnuuazgunsaiidesiudieluil

(1) luvauziduAuedosassl Manaul Pump wazgunsaiduiisniu S1uau 1 ya leld
ATUANNTTYN91UVBY Needle Valve uay Deflector T Turbine suniuaesiofutuas
wn3oedflnlninazdeainuaseuniuiaa (Synchronous Speed) 27n1fu Needle Valve uae
Deflector %Qﬂﬂ’mﬁumi@ﬂ—ﬂmﬁ’lﬁ’w Turbine Load Control wag Hydraulic Power Unit

(2) luannigmavinauun@ye Hydraulic Power Unit 9ggnatuAun1svinnulag Turbine
Load Control iiledans Needle Valve uaz Deflector Isilla-Unthauanmgmsasuuanedvan
LﬁamuquﬂawutéasaULﬂ?aaﬁaﬁ’uﬁw°1 Irieglutiunnsgu wiouvFusauaznaaouliausariay
52uflusEUU Operation Control and Protection Function leiduagiiuse@nsnw

(3) lunsdifinsaanuanufinundniginiiivieniana #eadl Shutdown Solenoid uag
gUnsafdufisniu $1uan 1 9n (ieds Deflector Widssiimvnaieanann Runner uazds Emergency
Shutdown fuil W¥euuussuaznaasuliainsasiierusaufuszuu Operation Control and
Protection Function l¢iduagiiusy@vsaw wieudwweu Shutdown Solenoid 1ildugn d1uau 1 90
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5.10 GENERATOR

_ Sanmiouinnandestudalwihunaliiosndt 30 kw (37.5 kvA) d1uau 1 ga Tag
fFuiredenausuuuneazidenli wa. Rersaneydfideudiiuns uazdeadaidmiiilves
wi.idrsaunsandeu nadou o Tseeu duuiadudiuiaveudldinelunsmaaouiiadu Taedes
finnuautRgsil

- 9¥ia Synchronous Generator, Horizontal-shaft, Revolving Field, Brushless Excitation
System, Open Ventilation System W39U AVR (Automatic Voltage Regulation)

- gunalaitfoendy 30 kW (37.5 KVA) 3 Phase 50 Hz usa#u 380 V Power Factor 0.8

- Speed laitfiu 1,500 rpm

- Efficiency laitioanin 87 %

- Stator and Rotor Winding Insulation laisinin Class F

- IAVINT DUAIUBU AVR (Automatic Voltage Regulator) ?jﬁa Universal, Stamford, Leroy-
Somer w3eLfiguwi 91w 1 ¥a wazdweulildau 91au 1 9 mdIu 2 99

- favmFeudsuames Power Cable Generator 1nia3asinislvinludunsaindaiun
wipaiulialiideviiaaneluiia NYY sunalaitiosndn 25 asreiadums Tnivomn Tnefindaniu
wnsgrunsiasedlnindniulssmalne ves ImnssuanuwisUsemelng lunssususiguiug
(zem.) Tngenellntihdauieginileuanmslsdinih Fesaudeviesouniintuhldnaonidu

- §n%i1 Name Plate Generator Tfvuiaduluauanasgiugaisnunazagiaiy
nuynuseanzwandeunsldau Qunsdiiliil Name Plate 9nlssnundn gywe vietize) lae
athatiesfiswaniBundsil

Type Generator

Output kVA (kw)
Volts Amps Hz
PF Phase Rpm

Insulation Class
MFG. Date dd/mm/yy
Manufactured by ~ (Company Name)

5.11 GENERATOR CONTROL CUBICLE

- Savmieuinds uasvadeuusaIdmuauaiasidalnih 1oy 1 9 TaegFudng
azfauausuuy Meazdeagunsalld ww. AarsaneyiAdeudiiiunis uazazdeudaidmiind
a9 wi. i$hsammsr9seu nadey o Tssnudeuitluans del3uiadugiuiavoudilddelunis
ynaouay dllseasdon dail

5.11.1 dnwazlaevialy
(1) Tassvasdilumanainiu vuialidesndt 40 x 40 faduns vunlitdesnin
3 fladiuns ansnsniuthuiinvesduazgunsailugisuunls
(2) widsgignudne duvds Wumdnusiu wunlidesndt 1.60 Saduns

oms ™7 ?/mi/ W
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(3) ulszg R wavuiuduadumanuay vunlitdesndt 1.60 daduns

() swnvagazsiedliteandt n19 0.80 WM An 0.50 LIRS g9 2.00 WIAS

(5) gruvasgiduman Channel

(6) MsszweImel fdesszusemaTnsuinviaeuimeuuuazAouaa
FoesyUIEINAYNYes fiayie azwnssgnay Auakitesndt 4 daduns aly

(7) szuvdenuiulsze Wlinguadmivienuszgle

(8) M3 Seal § UuUszRIdowledmIU Seal sewinvumisegiugieenaeian
aglumamin viefimstiduenidu Atesiulilisnman wiedeulunnuuait Seal ldlasie

(9) Fosanelnid-oon Iivihtemadi-senvesmelnihilusudaiushuanevesd

(10) widnusiuiiliving azdoaduviisgu Zinc sl

(11) Mnd

- adesinsnisaviauaveniuiiliizey azetn Usnmainady iy

LazuRneULK

- seaituseduYia Zinc Rich Primer 1 A% udeudlviuis

- dmdeu (Body Coat) 19 Epoxy Resin

- @Wunth (Finishing Coat) 9@ Polyurethane ¥untin 2 afa

- ileviiaiouda desesiifuauazuds nusdenisynie vuthsiu uly way
nuANNSUY

¥ a s - o a d‘ a 1
(12) Wuguwsaindrmunusestudalwiiiemuaussuumsudnuazdenszualniii
YoalAsansuanlnina s
(13) gty AIUURUADUNTA MTOLUUAIULIING WIBUYIAS

5.11.2 OPERATION CONTROL AND PROTECTION FUNCTION

5.11.2.1 OPERATION CONTROL

- sruumunaaai st uaued s daliihwiongunanl wdeseunnuieies
I$iauuy Manual way Automatic dsumuauAiasangaiuay Tuaenlndyyuuansannzns
yhauena3es il Switch muaueghafismelnsazdosiamgunsal fisnduomn

- avmdesfinds Turbine Load Control lunuussiia Electronic Governor #3a
Programmable Logic Controller (PLC) %ﬁLﬂuwamﬁmv‘lﬁwammummg’m TneazAtduauuy
w¥ou Catalog gunsailii ww. RarsaneysiRneudiiiunis ievineusauiu Hydraulic Power Unit
lumsAuA Needle Valve waw Deflector Willa-Unthauuiinumsiulvansss iednwammiiiseu
voupdasfaiuin Ieglussiuuninaonm lnegf3uinsiomeaouuarususs Electronic Governor
Traunsaldnulffuasiiusyavnm Taenaanmzmauasuuamadvan fesauguussdutinluvie
Penstock lailsi Pressure Rise 1fiu 25 %

- madasdlidavhgauaulml Wurlafiausola-Daldandumiing uazioun
winvauuasliungl

- naasuldiusruunIvay anuisaldnuldfuasivsednsaw qunsaiszuy
ey Tdetmuamamaiineghatiosdsd

s~ Wf Wi/ I
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(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 vualimunzaudvgunsalwaziluluniy
NTFIU @,
(@) aelndmiu AC Control Circuit vunalimunzaufivgunsaiuaziduluau
UINTFIU .
5)  aelndmiu AC Metering Circuit vunaliitieanin 2.5 mm? dauiuduluaiu
UINTZIU N,
(6) Current Transformer Rated 5 VA Class 0.5 143U Measuring kag Class 5P20
d13U Protection visewingau Secondary 5 %38 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 8&191a8 : Volt Line to Line, Line to
Neutral, Amp, Watt, Var, VA, Watt-Hour Import, Watt-Hour Export, Frequency
- 5¥UU Annunciator i Lamp Test Switch, Alarm Reset Switch wag Fault Reset
Switch dyanaufieunsdedivdygaidewazvasalninszniu Wena Alarm Reset Switch dyayiod
\dosazduusnasndinsfinogaunit Fault 9enualudane Fault Reset Switch niaanalWIavgsiu
annsavedeudyadsawazviasnlalaena Lamp Test Switch lnggSudnsavasaauauuu T ww.
NsaneydRnauaLiiung
- N1IAN (?lyﬂﬁﬁﬂ ﬁya Annunciator System 1’3'ﬁl‘vi ‘L’J”Hﬁ' Generator Control Board
Tdgweiunsldaundeumeaouldauszuu Annunciator Tiaunsaldeulaiduegied

5.11.2.2 PROTECTION FUNCTION

- 52UV Relay Protection MitiigeanedmiunisUesiunuinsgnimnssues ey
Fail 27/59, 50/51, 5ON/51N wag 81 InsAndaliduntimianielug Gen Control Board niou
nadauldausEu Protection Relay Toianunsaldnuladuaziiuses@nsniw

- Generator Circuit Breaker & Power Cable fiffavurauaznisinsaduluni
wasgrunsiasansliidmivdsymelne vesanauimnssuanuissemalne Tuwszusy
syudud Gan) Weldruiuirdssiudalwihwunalidesndt 30 kw (37.5 kvA) 400 V Tne Generator
Circuit Breaker 31 Shunt Trip wag Closing Coil 24 VDC

- Nn@au Operation & Function Test lianunsaldaulanuaziuse@nsnw

5.11.2.3 gUnsniuansnaiiousioiuyagunsalszuualugu (HMI Panel)
fndegunsaluanina Human Machine Interface (HMI) (iousefuyagunsaiszuy
muAY PLC wuugaamnssuiiteuansuadunswiling uazmuaumientiuiindeya sessunsidensie
dygudumesidn $1uu 1 0 TneflnuaniRcsd

PV
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- 1Yunthaedwuu Touch Screen Color Graphics

- il Port Ethernet Wag Port USB

- i Serial Port RS422/RS485

- fuwaniheshitiesnin 7 i

- aunsemugumshaulaskdafeuangmahawiiiaundle

v
=1

- awnsaiududindeya wasanidluanesnunld lneduiindeyastieedail
ARSIl (KW, kvar), Andaaulndn (kwH), Arsausenaunias (PF), nseudlniumazing (A) ,
wsanulndumaza (V), Al (Hz)

5.11.3 ELECTRICAL WIRING REGULATIONS

- msiiuargluiiszninsgunsalluszuuaiunu Turbine Control System, Hydraulic
Power Unit, Generator Control Cubicle uazgunsafdufiieatosiomun foddedaamelniiuaznis
finda papsgIunsRasealiihdmiuuszmalng ves Imnssuanuuisssmelne Tuwssusu
s (aan) wWisnuenvesmelwitmniduiivaneia 2 u desdisiaanetauinfiu (Wire Mark)
Wuwuudasnaiu w10 win1sasnvgavie warsedduatelniesluvielavesavangln (EMT) vie vie
nedliilanaslsd (PVC) naaaduionun sniiuuinaiidesiinmaiedeulnilifldasseuninfule
wisunaaauliaunsaldulas

- ASLAUAIBSEWING Metering & Instrument fiasldansaaulnsaiidias (Shield Cable)
yinaedygruteiunissuniudmivgunsal Metering & Instrument Wy Wasnuenvesans
poulnsayniduiivanedis 2 fu desfiswamneiauiiy (Wire Mark) unuutasnaay en uins
aanwaany uazseufuaeraulnsadesluvielaveiosanall (EMT) w3 viewedlillanaslse (PVO)
naemduivun enuuinaiidesimandeulwilildaeseuriatnily wiounaaeulfannsald
Nuled

5.12 DC 24 V SYSTEM

A5UieazRowliunsuiulss DC 24 V System d1u7u 1 4n 1agagsaaidue Catalog
gunsally win. Aansaneyiifneudiiuns filseasden fil

- davwdoufiaRaununined 12 V ua 100 Ah lia Maintenance Free $11au 2 gn

- favmieufadauunngs 11391983 Input 220 VAC Output 24 VDC 30 A $1u3u 1 99
Tnganunsavirauldegesnluli@

- Battery Rack ¥nieaquiauss nusiensiinnssu minilu Sheet Steel ausinaniaaeg
Epoxy atties 2 $u fisvesinssewinsuunneivnyan aunsoonsentigsinuviondeuldlnsde
31174 1 Rack

- finds MCCB Tuszuu DC Supply Suaufisamesemsldnuuardanilildomilivosnia
1M

oms” b il A
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5.13 TRANSFORMER

Vo

A3UIRspainiunsuTulgs Ungednwmilaudadluineunn 40 kVA 1u3u 1 gn uae
97 20 kVA 1w 3 gn s 4 gn Iranunsoldnuldd Tedidunsdwieluil
- o mdeudnuhiundouvadmifnun uasihnsaseiammuduauues
ihifunsiouas 'lﬁlﬁmmummmuﬁwﬁwﬁaLLUaa’lmJ'
- n3293nAAU T URUINTEIUAAINLTIGY — me
- ammwsamﬂaauﬂumumm uay Bushing Wavaie
. mwaavmmammmga - w339 (Whenwuazea/duadninden)
- ATNARUMBUBNYDWIBLUAYATUSHUBANSBY LaTANINSARRS
- AT9ADUYITINTIG - U3 LazvhAWATeTn
- arnaeusziuihiiludseriva
- AsIvdeUNTaNulvsieaeAuLaYa N TaU
- aUUNFITNYIA MUANNNUALIANFRAIAY
ASuineagdeadiiunmsuTuuss dngedhwssuudmunegluia (DISTRIBUTION SYSTEM)
vALsy 35 kv Wannsoldnuldd Tnedudunsdielui
- davwiaufnsta Dropout Fuse T4ifuszuulnl 3.5 kv 10 kA $1uau 6 4n wieu Fuse Link
W 6 A 919U 3 i wazdsedlilgnudnnu 15 1éy
_ Samwdoudinds Lightning Arrester §1uau 12 # luszuvaneaslniia 3.5 kv reu
uifouadlvii s 4 gn
- favwdeniUdeu LT Switch 0.5 kv 400 A wionilad 1y 9 yn wiendweuidly
491180 $1uu 9 9n Tavisdu Sou 18 9
- Y ianininneunindauss (ADS.) VA 9 RS 31U 10 AU
- dammeuaiiu sllnAsunIndawse (Crossarm Spun Prestressed Concrete) Wiouman
Useiumeu (Flat Crossarm Brace) 2u1anuansgun1sininduginin nieugunsalusenaui
wndwsuldanuiualui 9 was S 10 90
- YamarglnitussasviiadninezgiioufiindeUfesiaiuunuindn ACSR :
Aluminium Conductor Steel Reinforced wunalitsenia 35 Sq mm A1 1,000 AT
- Favhitumeuniniaduiminuinagumsioudasinihuuin 40 kvA uasvhiadu switch
Yard Tmngaufvanwituiiuasiimudaonfemumnasgnimnss
- ¥amm¥euiUdsuany Power Cable Transformer arnwsfoutasinilnuiianeinis
Tsalwi lgunseindmunuinsesiudalwihdheviaamelnit NYY sunalitesndn 25 smeediaduns
it TnsRadsnuanasgunsasmsliindmivusamelne ves dmnssuaeuusinsanalng

Tunsgususgudug (an.)

o wdS
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5.14 INSPECTION DYNAMIC BALANCE AND ALIGNMENT

- A929dDUKAZLALYUSUUT Dynamic Balance 484 Runner & Flywheel lviagluineusi
qusﬁqu

- 137980V Operation and Function wazUiuss Dimension and Clearance %aﬂqﬂﬂiiﬁ
v o = v 1 aw o
suderimunsivaziden 1o 5.1 - 5.9 Wegluinamnyau
[ n’: x a VY] ‘o’ - o a ¢
- A579dBULALUTUAY Alignment vBuATeINLLY tATBINLETALWTN LazgUnsain
Wnededviegluwuissuuuagegluiinuinsgu
& . . . = v - 7 o a
- as2vdpULAzLALYUTUUSS Noise and Vibration vauA3asieuin inTesiniialnii
wazgUnsaimnetadlvieglunuiszunuuazegluiiininnsgu

5.15 TEST AND COMMISSIONING

AiuinemeasuinIaiviuiuasiasaaiulialiiiwisugunsaluseneu Tine Load
auan1wi lnedesiinatavaulunisiiuniaddny Load litasnia 24 47lud s2uvannaau

- Start Operation Test

- Normal & Quick Stop Test

- No Load Bearing Heat Run Test
- Load Bearing Heat Run Test

- Load Reject Test

- DT = v o 5 129 Y v 9 v o v

WakanliiuInaIasiaiu lasunisusulsudilvedluanmid awnsaldau
Isiduegrsnaziiuseansnm lnenismaasudeddifinisiiduvesin, Uiy, 315zt lifinnsdu vive
gIMIRaUnAgue sulleannnmniliunuineaunmlilannsgu vieldianlia

° o/ d o o ’Ol &’
5.16 U1393n¥aLAT0neiutnT waznulsslui

: v‘hﬁLﬂ%@ﬁ’ﬁtﬁ%@&ﬂ%‘@ﬁﬂLﬁmlwﬁ'lw%emqﬂnifﬁ, Water System, Hydraulic System
Cooling System ﬁv’wuﬂima‘l%’iﬁaﬁmmmmgwwaaisqlwﬁw LAZADILAUDHNANAUNE LK WA,
wiurauriau TneffuireosfuRlmdulunuduneunssudsiiganuunii uasdodldsumsnsaaoy
MNEAIUANILYNSEETTURBY

- gouvUFuUIuUIN Machine Hall uaznneluaiasisdlaii Tasviinistigednw
gouneuituiy Wsuidou Wi waeliauandssivanzautenisssueiiivaasiesssuieh
TUVIINgIULYILLATEY (Base Plate) 3o avnidesoanuinumadienaislsslnilsdueeisd
wiaudavinsessruishsevuinaguuiueiostaiun (Turbine Base Plate) Tanunsaldauld
Huaged wiewhimaiuienssituazaunimuesdilduinsgiu Tnefesauonanfusials w.
\Wiugaunau

- &dlselwih msesesiiu Swend vilaldfuiurounin 2 44 wazynded CHUGOKU
CS-771 @) Avtuminussny Snendiwdenlus & HIFLOOR 900 () wi3eifieuwi 8n 2 4

ame S
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5.17 gauviuuaensiselnia

Y

fsuiedesteuusutpenasladinin Tnediuihedosduiiunisesnaiondal
- asvdevaAn MLarUuUTslassasantseaslsalilifiauudanss
- SammFeudsulszgliidoudeunugndomenulidouds s1uau 1 4n
- Sammdeudsunsranuiuindaniemnsnuremihadivisun
- SammdeuRadamandnfulueudnumimenszanumunda $1uou 1 g
- favmFeuAsuwilliviewiuliifion Vinadwhumhuaziundsveseianstsdli
- Jeneunfeunsufunsudoumdsenilegluanini uazaufisnsudowmdsmiidems
- aendpdmanlassadrsornistselnil uazlasmdsniy wisuiivesnanliuia lid
aflu Lifiasuihaiu wieuwudsesitufuaiy (Red Oxide) aehstios 1 1l uazviudaa (Enamel)
oeatien 2 1iien
- favmfeudsunsnesmdiniormsisdnii siinaug vuin 50x120 wufums
sulaitiesndn 5.5 fadiwns, nsvidoswsiuluiuawuula vinaoug vuin 50x120 lwuAuns
Livesnidn 12 fadwas yalddosndt 4 dunis uazasevdundsni sllausuyy aunwlidesndn
ns1Hn9, MsUNYs, SCG vieifivuwh wieugunsaidelysivisnun
- dndunudgaterinuinusessessnitnsademmdsauaziiumelusinislssluin
a2 s Wdeuudauss Geudeu uavasny Tnelifinisddues
- dovrssrunsheounisseuam stz lifnunaismerensszuieildidueged
- §ovinthessazdenlasans Aasasnadadumheasisdwiliiuunafima
- yuszuulnihangluenastsstwilviamualviuazniul (Circuit Breaker) wenaen
NNTTUUKARDEDATE AN
- dammdauindaszuuinihuasaineuseneuaeyanaon LED Usuian Tube T8 dawiin
G13 WIAANNLINEDA 60 wuALAT TEiasinsau Ty 10 o6 wazadng 41w 1 99 uag 120
wudiuns Tgindelnsanliiiu 20 Tad wazaind d1usu 3 90 lagldTangunsalniuuinsgiu
HARSMeIRRAMNTIN WBn. 1955-2551 visawieuwin Inedeuduaslniesluvielaneavangln (EMT)
v3e viewodlrlianaslsd (PVC) viavun
- dammdeudnssszuulnihmdaussneusgaiiuguuuiingmd $ou 3 9a Taeld
TangunsalnuuInsgIuNEASuTignaInnTIN wen. 166-2549 wIaifisuwin lneseaduaiylnsaslu
vielanzdosanslul (EMT) u3e viewedlafianaslsd (PVC) siavun
- FammFeudanasvuutszun Rendndeiinfenau warliiueand Tnsfindauen
o1Aslalih 1w 1 90 wazngluenanslssliil $1uu 1 90 TneliTangunial uariSmsRasiaena
mmsg'mms?\ﬂﬁ"’asswﬂﬁxm
fiudsinsdaaningesinudeianstadlit sufmuadsil
dn1euanains(raunin)
- yvidendsdsesiiu aghaties 1 1
- yFendiunmiduiivilsiaedheratan ehelies 1 1ien
- yvidendsdviumihduiiaessheitheraan aghaties 1 1
dneluenars(raunin)
- ywidenasdsesitueiln Epoxy Vamish aghaties 1 iiien
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v
a 4a

- MUIINANAVIUNINYUNUTINAIY Epoxy H.B. Finish ae19tiae 1 #1817

(% [
[

- yviSendddviunthduiiaessie Epoxy Finish sgnaties 1 dien
dneusnuazluanaisdld)
- thysnwAdelideamnmaldiuals

wuneng lunsditoraslssniifuituilifismesenisiadaadostaiuimion
gunsal Bivgrerasisdluiiugu Tneufulgslassaiiam au uaziiuetns Tiiauudeus e
sesfumsinsaedoataiuthlul wienusuugstanildlunisvhuifienastsslwinlusnnivesls
Winzay

5.18 INTAKE VALVE & SLUICE GATE & PENSTOCK

- ATIVABUANIN YOUUYY UALYINAINALEIA Intake Valve viin Gate Valve vunaLduru
gudnana 300 fadums wdeugunsaluszney S1uau 1 a edreliondiuinwodamuaziudsy Seal
waz gaauAuMTlin-Un vav ildnuladuaiivssdnsnmeadu wiaumad Coal Tar Epoxy USian
duitdudahegnatios 2 1flen wagnidsesiuiuaiiu (Red Oxide) aestias 1 1len wazwudads
(Enamel) agstiee 2 Wign UimmeuenligEeuosmeny

- ATIAADUAN N FOUUYN WAzINANAYDIR UserIzuienznaunsientnig (Sluice
Gate) 912U 1 9a wiousTamaniunn wazmzunseiuves awsaldouldfuaziivszansnwaads
wiauUheinwdlvigieuiesasay

- 3avinguABUN3A (Pipe Support) ilesessuuumiodni (Penstock) Atgademne Sty
1 90 Tngginiazimuagaiviinisdeuueuneas

- feuUfulsegIuABun3n (Support) ithgadevneg S1uu 1 90 Taegindreazimungai
VNMIYULBUNEET

- fmngunsaiiitedenuiutgawuaviodnit (Penstock) ¥ia PVC fidhn wioudadsluds
annuiiigemuauauivue Swegadesiiuindesiamaunsaidestusolui

(1) vie PVC aunaldurugudnans 300 faduns Aue 4 wes wuulaieuiunieUin
524l ¥liasionIBuIue1s (PVC Pipe one End with Rubber Ring Socket) Class 8.5 §1u3u 5 viou

(2) Tostedluant wila PVC - PVC awaidusituaudnans 300 fadluns 9119w 3 99

5.19 ELECTRICAL METERING DEVICES

- é’ﬂmm%‘awmaau Insulation Tester ?jﬁa HIOKI IR 4056-21, FLUKE 1503, SONEL
MIC-10 »3aifiguwin 917U 1 99

- 9A%1 Digital Multimeter Sﬁa HIOKI DT4282 True-RMS, FLUKE 87V MAX, GOSSEN
METRAWATT METRAHIT AM XTRA (M240A) v3aifiguivin 91uau 1 9a

- §awn Digital Clamp Meter ¥ia Clamp On AC/DC 8%® HIOKI 3288-20, FLUKE 324,
SONEL CMP-1015-PV vi3ifiguivin 31u7u 1 4a

- 9A%1 Thermal Imaging Camera %1 Infrared Scanner 81uingaumgil litssnda -

Y

20 °C fia 350 °C 8% UNI-T UTi2608, FLUKE VT06, FLIR TG267 vidaitsuinin $1uau 1 4n
- ¥ Insulated Screwdriver Set uuudnya ynazlitesnin 6 Fu Be STANLEY,
WERA, KNIPEX vi3aiiguwin §1uu 1 9

- davnsenadesisansln vwalitesndi 2 fu wipunvduadafsansln w1 g

o T I
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