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3.10 fudeiausdesameidoulussuuiatedadnaniasgiedidnnseing (Electronic
Government Procurement: e - GP) %aaﬂiuﬁ'ﬁy%ﬂa’m

3.11 fiuloieemedonduiifnamilumsios vie dessuugs videdai Hydro Turbine
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(n) Wevuduansiyvievajudiudnia Wudumilsdesusesnseansiouili
yana SeyTsederiuduginns giswnamuny (i) wiewiefusesduungniies
(1) Vitmdriavdeutmumaudnia Widuduumildesusesmseanaleuiiyana

wilsdouinuviaus Tydnetenssunsgdans dildnnamunu i) wasdrditevuselvg @i
wieurtsusasduungniios

4.2 1uﬂimwﬂu°uaLauauJuUﬂﬂaﬁiiumwsaﬂmwﬂﬂawﬁl lAyaaa Tidudiundng
Usgdduserguvesiiu duundennasiuansdsnadiduudi @) duundasyssdh
Uszrvuvesiiuudiu vieduumilieiiumeesduiudwitlédodymalne wiouisiuses
duungnees

4.3 Tunsalfiuteiauadugiuteiauesuiulugusdulsnd udiundygyrves
M3t wazienansmuiiszylily (4.1) vide (4.2) vesfsaud udusinsdl
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5. YBNIVUASIUALLDIANIUNALA

nuhdiulgaesesiviuiuaziesesiialnimisugunsaivseneu $1uau 1 99
Tuadsildesiuiunisdnmuariulss douue nSeunadeuiniosiaiuum Wanansaldnulafuay

a a v A

fiusy@vsnm Aadisensdenyiuuganail

5.1 TURBINE

f3uisdsduiunisuiulganiesfaiudmiengunsaiuszneu vila Cross Flow
Turbine Tanusaldeuldd druau 1 1ndes TaedFudresfesauanuu s1en1sAuan uaz
swazdungunsaild Wi, RarsaneylfAdeuduiuns uasdeadyidmihiives wi. i
fiflumsnsaadouuaznadey o Tssny dodatioesiosdiunisdal

Savinadostaiuthwdougunsaiuszneu viia Cross Flow Turbine Tnetoyaidewuild
lumseenuuu fie Arugaianngys (Net Head) 34 w3 SnsInsivavestin 100 Ans/Aunii viedsti
wiln PVC vuadusiugudnans 300 fadians Anug1auuiedni 1,200 was tagldanuisey
vouedsiasiu 750 sou/unil

- fammieuRndavioantuin (Reducer) fiosdmiuidaitovnzainu (Manhold) vuin
laitforni 125 fadwms uarndrsvuien (Orain Valve) vunalsitisndn 50 fadums Sy 1 ga wien
senuuulstinuem vwnavie anvdunuituiividaviefideuly TneddsdaSinaniddearinty
Uwanhileen Timneaumumdninng ieannisgapdenieluvielvinnniian uassesannsald
9n8n (PCD) uarses Seal Sauriutenadeut1se (Dismantling Joint) Wuldilaglaiinisiduveniy
TnegiSudnedoiauanvuuazsensaiuan I ww. Annsanayliidauaiiunis

- o mieufinge Guide Vane uazgunsainruaunisile-Un §1uru 1 ga virdae
Stainless SUS 304 wi3eRmnmifisuiy udetuguauedaliudause laidaden uay Machine ussfin
I3evesnafinanin unuwan Guide Vane ¥nanmdn STd5 fiadssesateeded etesfiunisge
FEMINUNUNALAEAIU Mechanism link W331 Bushing vi1@2e Bronze ptaRiUsafutuidadu
‘Uﬁﬂﬁ’lﬁi}'gﬂ #i1u Mechanism link, Lever & Rod Wisiafiuya Hydraulic Cylinder %38 Servo Motor
dufumuaun1aila-Un Guide Vane Tnsdasuiusauaznaaoulfaunsaldnul#fi Leakage fow
fian InsvnzBuiAueiosnuaunsile-Un fo Hydraulic Hand Pump LAz UMEIALATBIAIUALINIS
\Un-Un e Turbine Load Control

_Favmdoufngs Runner ¥iin Cross Flow Turbine w1 Runner Diameter laitfaendn 300
fadwns S1uau 1 g viemininien vieauaiwifieui @eutugudenssuisnisudndils
wnesguitlaiieliiAsingeinia (Bubble) warsesin (Crack) luiilslavy Fusudsiuazdeusedniu
91U (Disc) 9 nndn ASTM-AT43 CAGNM i3 aifisuiin wagdaainnsnsaaeusesidoulngisms
Penetrant Testing (PT) Tasg{fudrsdoadaidmiirfivas wn. idrsrudiiunisnasasdevuas
NAHBUAIY

- favmdouindananadostaiu suaduiugudnandiidesndt 70 fiadums $1uy
1 40 ¥daewmdn AS 4140 v3aifeuwin Tnseenuuuliannsafissadaiu Runner Idmenasgu
uRadaunar uazileusznoumanadsstaiuindafu Runner wés Fesnsraasuuazuiuue
Dynamic Balance Togluinasininsgiu Tnadiudnedosuuunanisvin Dynamic Balance 19 wi.
Arsanneusdiunishnnsiiiasenis

P aninf 0wt
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_ favmieudndaiasey, e uaz Draft Tube U8 Turbine vila Cross Flow $1uau
1 yn vdhemdninie Westuguudaus bitiader Machine Rnagradinann shaseuanunsailieuiie
pssdoUanmYes Runner 1 wiaasuiiudngaguniiafiunie Oqing fnids waslamnsausney
fldedratunudauss Tnsvsafutuidh sewhawanduideiiestaiu deuduusaiueie
Mechanical Seal

- §mvi1 Name Plate Turbine Tiflvunadulumusnasgiugansnuuay Tagiiammuniy
seanzwIndenn st lnsegntosiineandundil

Type Cross Flow Turbine

Output (kw)

Net Head Design (m)

Flow Rate Design  (L/sec)

Rate Speed (rpm)

Penstock Length (m)

MFG. Date dd/mm/yy

Manufactured by ~ (Company Name)

5.2 SPEED INCREASE

- foavrmdouRaRsynaneniunngey waz Pulley Snsma 1 : 2 wila V-Belt 3o Namow \-Belt
mindia C lneri el Small Pulley esiivunn Pitch Diameter (P.D) Litioandn 224 fadwns wagduiu
sesarenuliitiesnin 3 89, N138a Pulley TRauduiuinan lnen1sdenmsuasnusuauinina
(Adapter Sleeves) figasmaAuiaseu awsaldnunasuussdalidueged Suiu 1 ga lng
anenudedldiunnsgIunandusigaanasy uen. 146-2556 wieliieuwin wisudamanewiull
H9m8n S 3 1du Fsgunsaifmundeadudniusinasguedsinusidn Tnedausus Catalog
gunIallvl wi. HasaeydAnauantiumMs

- mavdumuisanewy vilaeisnsidieu (Slide) §1u Generator & Flywheel lun3aurfu
dielildeufsanswuiiomnzan (szeznsideuiiansausulasodhitosndn 20 wufwns)

- SamwieuRndayaaseumemunasaundoutiondaliiunsudause sy 1 gn

5.3 INLET VALVE & SERVO

- gouUFUU Inlet Valve wiin Butterfly Valve 1110 @ 300 Hadns uagteredeuing
(Dismantling Joint) Wiesigunsaitsznau S1uau 1 yn egadosifuiiwissdamuasiuaey Seal, an
Hydraulic ua¢ Pressure Gauge a1 lildnuldfuaziivszdvsnmdadu nmevdimsdenuivlsweain
MsMAEBU Hydrostatic Test iwsadiu 1.5 wihwsussdulduund Wunadldtesndn 10 wnil Taeses
Laifins$ruvenir wieumd Coal Tar Epoxy Uinndwiiduiathogaios 2 4u TnegdFudredes
Fydmtiiives wa. hsauduiunsasivdeunaznnaouiae

- NEARTITABVANIN YBUWTH LazyinAUare1nYa Hydraulic Hand Pump 37uu 1 40
Tnedesdarmiauuden Solenoid Valve wiaunsedivi, Check Valve, Pressure Gauge, @18 Hydraulic
wieuds e wargunsaidu q Aiiededuimn Sagunsaiimuadoaiundnfusinnsgu

@U o S 7W
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voslsanuiudn Wouszneudfuuddeddaulsifuegied wioudweu Solenoid Valve wiau
apedlninlildaudn 9w 1 ye

- NOAAIIVABUANIN FBULTY karyinAUaze1nya Hydraulic Cylinder %38 Servo
Motor wiasgunsniszneuvesnAIuAsl Inlet Valve Tnsetntiosfuirsieaasu Seal uazv
nsdeuusuugslianunsaldrildalifinsfuesiny

- SavrmdenRinga Pressure Relief Valve faerdnsinsisnmsgruvedlsmuuan linsounus
wsssuldauund vunalddeends 75 fadwns 91w 1 9a laedaaaua Catalog gunsall ww.
WasuneydAnauAliung wieudnmuasindaiathiiavioseszuneh idaussmeany

5.4 BEARING

: %’mwww%’auﬁmﬁamﬁugnﬂu (Bearing) L??amé’ugnﬂu (Bearing Housing) Uasnusuwun
a7 (Adapter Sleeves) uazgUnsaiduBauaayn Turbine uaz Flywheel 8%a SKF, NSK, NTN %o
aanifisuwin Tiiisanesensldeu lnendugniu (Bearing) doailuiuu Spherical Roller Bearing
yialgnunin (Heavy Duty) w%’am?;ama“ugﬂﬂu (Bearing Housing) Tnedaaaua Catalog aunsnilw
Wi, WasaneysiAnauaiiuns

- Yanmioufindauriusosiuidendugniiu (Bearing Housing) ¥84ya Turbine LAY
Flywheel Wifunsudaussamnseldoulsd uaniismesanisldom

5.5 FLYWHEEL & SHAFT

- Savmieuindsdotaouss (Flywheel) Tnefivunauaziminiiieane Tl speed
Rise 1fiu 25 % yidewmdnnilsamdendamdn JIS G 3101 5541 Jugusenssuitnisnanils
mpspunienAsugunsalivia sy 1 g0 TeedSudredauausnuunazsenisduan 1 ww.
wasaneylifnauaiung

- fammiaufinsanardeisnse (Flywheel Shaft) vurmduruguénansliidesnda
70 fiadluns 12U 1 4a vidhewdn AISI 4140 ieiisuin uasiileuszneuldnsneiufiu Flywheel
Wi faenTIaaeuLaryiuUse Dynamic Balance Tinglunasiuinigiu lnegiudnedasuuunants
#1 Dynamic Balance 1% ww. Ransandousniiiunisinasfilasenis

- Sawdoudinds Flywheel Guard wiputiondalviiunsudauss $1uou 1 9m

5.6 BASE PLATE
- damwSeufnsauviuiades (Base Plates) wag J-Bolt vl 1umdngunssandendniy
wumdnuuegaiiunsdus wariivuaniaismedenuaiesiviuth uasiedos el
wiaugunsaioguug ety Tasdase Anchor Bolt wasimdnasudriuiulsdluiinsosfndsli
funsudaussmeau 1w 1 90

5.7 PRESSURE GAUGE
- i’ﬂmw%auaﬂﬁgﬂ Pressure Gauge %119 Bourdon Tube wuu Oil Filled Pressure Gauge
Range 0-10 kg/cm? vwiantindaliitiesnin @ 100 fadluns wipu2187 via Ball Valve way Syphon
Pipe Andsfivie Penstock flau Butterfly Valve $1u7u 1 99 uazfndeil Reducer $1u 1 40

/Ple amd %@ﬁ%/
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5.8 COUPLING AND GUARD
- Savmieudiana Coupling ¥#9 Grid Coupling 31Uu 1 YA Fudundnduaindan
A3 IUTedlsIUNEs Tnedadiaua Catalog gunsnilyl ww. NansaneaydiAneudniuns
- Savmdenfinds Coupling Guard wieuflenBalviiiunuduse Sy 1 49

5.9 HYDRAULIC POWER UNIT

- fanndeuindauaznaday Hydraulic Power Unit flssuuszunsaueudaein
(Cooling Water System) meludafiudty oil Tank lngn Hydraulic Pump Fuidsdulaenssann
Turbine Shaft W3e Fufa8 Motor w5 Accumulator Tank Lite$nwusasulussuy Hydraulic
System Tl %ﬁgnﬂ’mﬂumiv‘l”lmﬂﬂﬂ Turbine Load Control w%’au‘qcﬂ Hydraulic Hand Pump
wazgUnsaiduiisuuiieldriuny Guide Vane Wanunsavhauldfuaziiusy@nsnim lagsvuusios
a¥rausssuringulday (Working Pressure) Tilaitfaenda 50 kg/cm? §1uau 1 40 laggIudnedes
uanUULareazildeagunsallyl wi. NansaneydAnaudniunis

- favanfoufiana Shutdown Solenoid wieunasdlniiuazgunsalduiisnduiteld
AIUANNITUA Guide Vane lunsgl Emergency Shutdown faunsasvineusiuiussuu Operation
Control and Protection Function lsifuasiusz@vanin 91uu 1 99

5.10 GENERATOR
douviuusanazingesnwiaiasindalnin vuin 31.5 VA, 31uu 1 90 lngeg1etes

o
v v

A3udsavssaiiliunssieluil

- 09AYINANNATDIAYA Stator, Rotor WAy Exciter wiouoruiienily CLASS F uagyin
N1IBULIN UagnAday Insulation Test

- nTIERUNIaNLNLY Generator Terminal Iianansaldaulasnuuni

- favuaziasugntiuivhesiuau 2 ndy

- Famwfeuiudsu AVR 8o Universal 3u GAVR-20A Stamford, Leroy-Somer %38
Wisuwin $1uau 1 g wazdweulildaudnn 1 ge saududnnu 2 g

- favmdouiUdnu Power Cable Generator fewiinanglniin NvY Tneiiifnuunauazns
ﬁmé‘l"'aLi‘Ju“LUmummgwmsﬁmﬁamﬂﬂﬁwﬁm%’wixmeﬁma Y93 IAINTIUADUUNIUTENALNY
luwsrususgudud (an) Tasangliihduiiogmilonulsslnih fesaudevieseundiatuiils
naBALY

5.11 GENERATOR CONTROL CUBICLE

- SavmSeufnds uaznadeugunsaindenunueiasiadaluii S1uu 1 g0 Tnegiudne
szfauduanuy Teazduagunsalld ww. Ansaneyifteudniunis wazazdeadydmii
09 Wi, i$hsaumsradeu adey o Tssnurdeutiludans desuiaduguiaveualisnelums
vadouay fllseazdon dail

5.11.1 dnwnzlneiialy

(1) Tassvasgiumanainiu vualidesndn 40 x 40 dadiuns wunlidesnd

3 fadums anansoiuihmiinvesduargunsaflugionuals

Le
ﬁ an,) %W
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(2) wifageinudng smuvds Wumdnueu vunlitdesnd 1.60 daduins

(3) vuUseg nawen wazwuiuaadumdnuaiu vuilitesnd 1.60 fadwns

(4) wnvagazaedliteandt nd19 0.80 wms An 0.50 LIRS g1 2.00 WA

(5) gruvegilumdn Channel

(6) M3szuweImet fessruisenaTinludneiaesii uasduvdsimeuuu
LALABUAN TRdsEUILRINIAYNYEY Fasymie axunsegna vunalitesndt 4 Tadwms dnilu

(7) szuvdeaumuusey Wilinguadmiudeadszgle

(8) M3 Seal § U UsERITABiEd MU Seal sEwituulsegiugieazfen
aglusamin viefimstsdueenedu iteatuliliienman viaideuluanuuail Seal Wlnsde

(9) Fosanelvidn-oen Tividemadr-senvesmelnihusiulaiusuaevesy

(10) widnusiuiliving szfeadiuviiagu Zinc sl

(11) M3

_qefesiimawnisavhanuaveraiuialiiiou avenn Unanadu lusiy

waruiieuuns

- seaitusedARuYia Zinc Rich Primer 1 A% wdoudliusi

- @mdeu (Body Coat) 19 Epoxy Resin

- &uwii (Finishing Coat) 198 Polyurethane ¥iumntin 2 ads

- \flevihiadaudn Aasdeaiiiouauazuds nusenisyadn yutfy muly wes
NUAUTOU

(12) Wuguaindmunuasesiidalviiiieruauszuunssdauazdionseualii
yaslasanisuanluiings
(13) Jugdu ATULINUABUNTA YTDLUUATULYIAY WIBNUYIAS

5.11.2 OPERATION CONTROL AND PROTECTION FUNCTION

5.11.2.1 OPERATION CONTROL

- sruumunmesss st uazetsialwimdeugunsal avdesenansaifiundes
#auuu Manual waz Automatic amumuaueIesIngrua ivasnlwdyg muansaniiznis
vhauveuaies I Switch munuegaiisanelagazfasdamaunsel fisndustanun

_ Jamndeufings Turbine Load Control iflunuuedia Electronic Governor w3e
Programmable Logic Controller (PLC) Suifiundnfnusifindnnuanmnsgiu Insasdesausuuunion
Catalog gunsnils ww. Aarsaneysianeudiiiuns Wemugu Guide Vane IildUFinannuanmn
ms9elmandeszuy Hydraulic Power Unit wioumnaeuuazUsudsiannsaldamilafuaziiussavinm
TnemnanmsmaiAsuntasadivian fosnduauussduiinlusia Penstock lails Pressure Rise ifiu
25 %

- mstnsalrdavingaiusilui urdisfianusala-Daldandumig uaziivua
inrauuazliunIgIu

- naageuldaiuszuunivgu anusaldonulafuaziivsedansam gunsalsyuu
punu fifeimusmanaiinegatiosdsil

T
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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) aelndm3u DC Control Circuit vunalimnzauiugunsaluaziduluau
INTFIU N,

(@) aelndmu AC Control Circuit vunalimanzauivgunsainagidulay
NINTFIU AN,

5)  aelndwmsu AC Metering Circuit vunalaitioendn 2.5 mm? dawuduluaiu
UINTFIU N,

(6) Current Transformer Rated 5 VA Class 0.5 d1115U Measuring wag Class 5P20
g3 Protection yieiizau 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 881318 : 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 é’fgzyﬁmlﬁauasﬁaaﬁﬁv’aé’mmﬂmﬁmuawaamlvlnssw%u dlona Alarm Reset Switch dgyeyos
\Avsazdu usvaendinsfineg aundt Fault avvualy 39na Fault Reset Switch naealn Favgdy
annsaneaeudygudsiwazvasaldlaena Lamp Test Switch InggFudnanesipaauauuu T wn.
RNsaneydRnausLiiung
- nsfnsaliRade Annunciator System Hﬁuﬁﬁﬁ Gen Control Board TLigswe

funsldanunieumeaeuldsuszuu Annunciator Tianunsaldaulaiiueensd

5.11.2.2 PROTECTION FUNCTION

- 53U Relay Protection Wiiiisawadmiunstesiunumnsgnimnssuediiey
il 27729, 50/51, 50N/51N waz 81 InsAndslifiuntimianielug Gen Control Board niew
nageuldaruseuu Protection Relay Tianansaldnulasuasiivse@nsnw

- Generator Circuit Breaker & Power Cable fififavurauanisansaduluay
155 UN1TARGINILNIN dmdulszndlne vesamimnssuaauwissamalne Tunsyusu
1yUdus (am.) Weldausuasosiuialniuunalitesndy 31.25 KVA 400 V Iag Generator Circuit
Breaker 3 Shunt Trip wag Closing Coil 24 VDC

- N@eu Operation & Function Test Tianunsaldnulanuaziiuszansaw

5.12 DC 24 V SYSTEM
H3uTneswiunuiulse DC 24 V System 917U 1 9a Uszneusme
- SamwdeuRakauunine3 12 V auim 100 Ah iia Maintenance Free $112u 2 gn
- Sammdeufnsauunags 11591983 Input 220 VAC Output 24 VDC 25 A $1uau 1 49
Tngannsavirnulaeeednluli@

Lo
? ol I fwﬁﬁ//
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- Battery Rack yisheFaqudeuss nusienisianseu winillu Sheet Steel azdpmncig
Epoxy athaties 2 $u fisvesisewiauuneedmngay aunsosneemirgsinuviewaeuldlaedne
417U 1 Rack

_ findis MCCB Tuszuu DC Supply s1uaudisswesenisldinunazdamildaulsdes
N1 167

5.13 TRANSFORMER
F3udnardesifiumsuiuuys drgsinwmiloudadlnivunn 40 kVA §1uau 1 gn uae
30 KVA 9712 1 gn waz 10 KVA d1uau 1 gn sawswau 3 gn Wanansaldauled lassuiiunis
fsteluil
- Favm¥eudeuidumteutadmivtomn uasinsaraiadmuduawnure ity
wifeuas Fadldnasgrutdunoudadl
- amniadauduauIuteunaInusgs - W
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