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dumidsdeuansinguszasdlun1svinsAmieUseneuginavesila
gnAed
4.2 dwil 2 edneliendasiitenansdsdaluil
(1) Tunsdiifdudeiaueneusunliyaradunseyinsunuliuuuniisdeusy
s1unadainensuamidaungmine Tnefindngrunanssauueguousuianaziiuneusung yiail
mnfFuneusunaduyanasssumdendudiiussadfnmemunguneudawind
@  dunluiunsdoufussneunsiamivruananauazaunngon (SMEs) @il
(3)  enasiuiudun
(3.1) fBudaiauedesduluiauesian AiflssaziBoausuimay (Bl of
Quantities , BOQ ) w3 iusasdiugnies
(3.2) Q’?iu%’at,auaﬁaq?jwﬁaﬁa usewmay dygywieludide (Purchase
Order ,PO) Fiortmunsteaziden (TOR) uazenasduiisates fuanvindugifnanulunisings
vio deuUiuuss wiadavih Hydro Turbine Ailvunnliitfesndn 18 Alaindreinias Ingagdouiu
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5. danuuAsIBazIBEANINATA

Nuliulsaasasivinihuaziaesidalimieugunsaivsenou 91w 1 99

TupsslidesiniiunsdamuazUuuse deuueu niouveaeuiniasisiulnm anunsaldanuldfuas

a a

fUsgansnm falisensdenyTulsadiail

5.1 TURBINE (TURGO)

ﬁ%’uﬁwﬁaaﬁwLﬁumsU%’UUsaLﬂ%‘aqﬁ’aﬁ’uﬁww%’auaﬂnszﬁﬂsvnau ¥iim Turgo Turbine
Tanansaldaldd S1uau 1 e3es mauaﬁ‘mumiaamwu k) mmaammawﬁ (Net Head) 58 113
amswmﬂwammm 90 dn3/3U¥ mmmiau 750 59U/UM waaam‘nuﬂ PVC 9UIALEUNTIY
AUgNaTT 300 Fadiuns AueTIkLIviedwil 750 wns TaegFudnedaaauauuy 518015
wazsreazdengunsalld ww. AansaneyliAnoudiiunis wazdeadydmihiives ww. i
fufiunsnsiadeuuaznadey a 1senu segratiosdosiuiunisail

- ﬁ’]’ﬂmws”auam?wiauﬂﬂwé'ngué‘h:nadaun’hﬁaﬁml,ﬂ%‘aaﬁaﬁ’uﬁw (Bifercation Y-Branch)
$1uu 1 90 vivhewdnmilen JIS G3101 SS400 uiFermamifiuwi Tnefindasyunenh (Orain Valve)
wnlsitfosnin 50 fadums wieuraseuindemiaudngn $1uru 1 ¥a Feeenuuulvinaiuens uin
vieaavdumuiuiiningavieriuasuly TaemisdaSmnanhidhdeainduusnahiteenit 2 ma
sy Whvnzaunamdninnig eannisgydenisluvieliuniian wazdosannsaldqada
(PCD) uazses Seal sruiutesiodentings (Dismantling Joint) ifslddlaglsifinsdauresni1 Tnegsu
IespudualuY T1eM AN TH win. farsaneyd@neudniunis
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- 4N INTouRnRs Needle Valve w3au Hydraulic Cylinder #38 Servo Motor 4112u
2 4n Needle Valve daemanndiliadiu ASTM-A564-XM25 w3oaan wiieuimii YugUvaiae
T v a v a o < a X o W | aa & w o o & a
wazuAsRAlISEU WAUMdaYinanvan STA5 & Bushing Y12 Bronze aensdsivzinunuisuluia
d1593U sthamwindaelanyu fafi1u Needle siafiuga Hydraulic Cylinder w38 Servo Motor
dmTuAUANNTYINNULEY Needle Valve Toivihnumuanensivasuiamwedvian Inesosuiuds
wazneaaulvaunsalgaules
- IAMNTBUARGY Nozzle F1uu 2 ya InsBaRaiu Flow Strengthener uag Nozzle Cap
Vishewmdnnantiadu ASTM-A743 CA6NM viseamun wiisui lnesesuiusiasvagaulaiunse
Tgaulen
U b4 a n.; d a L o | =2 W YV "
- davmiaufnasyaLlesiianieiidn (Deflector) 913U 2 ¥a mefiariume Mechanism
Link Tanansavitausauiu Hydraulic Cylinder 38 Servo Motor 31u3u 1 4a d1115UAIUANNIS
119714984 Deflector Tvinaumuanensiasuwlasadvian wazileaiiaaintaanain Runner lag
Viuilunsal Emergency Shutdown laemasusunsuaznaaeulvansaldnulad
- AN TONAAFI Runner ¥, Turgo UU1A Runner Diameter Litiounin 390 dadiunas
Foiwemannailialiy ASTM-A743 CAGNM w3aamun iisumin Jugusenssuisnisudndle
av o Y a v & a 8 o a ' v
wasgunlineliinlnsse1ne (Bubble) wagsessn (Crack) luilielane Wesussiuazitousow
AU (Disc) ¥annumdnndiliatiu ASTM-A743 CAGNM MSaiguvin Lagd aavinn1sasI9aeusastoy
19e38M3 Penetrant Testing (PT) 1ngEFUI19ABIUUUNMNEAIBVLYIINTT Penetrant Testing (PT) 1o
Wi, Rasaneuslunisinnsiilasenis
- davmTaufnaunanasesiviul vunadurugudnaidlitesndt 70 dadwes e
fEman AlS 4140 visewisuwin Taseenuuuldaunsafnsadniu Runner ldmusmsgiuauings
a1 uazlliaUsenaunalaTedfwiudud iU Runner uaa fioansavdauLazysuuse Dynamic
Balance Iiogluinnuiunnsgiu lnegfudnedasuuunanisvin Dynamic Balance T4 wi. fiansan
Aousiunisannsiilasenis
- davwTeudnAsnTou uay @aveya Turbine ¥ilA Turgo $1UU 1 YA YidIEInaN
= a :’fl @ 1a a’l’ X a 1 = v @ 0o @ [} ’o/ U a2 = P
willen WonTuguudauss litaden Machine fuegslinmunw wiaszaiudisaguiuiri@umie O-ring
£ g n'J v Y @ v 1 0:/ % g nIJ U 2 &l {
Auns? waglvaunsausenaudniulsegnaiumandawss Tnsusifuiutig seninanaiuidaiaied
v : 14 [ 3 a o
NIUUN ARLUUULLAUYUA Mechanical Seal
v o " va a ) a ) a
- a1 Name Plate Turbine Tilvunanmmngaudaauamenuwazndnainianlanzi
PUIANUNUIURREN1ITWINABNNTS LT Tneedatipaiisieazidendall

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)

G’m([h‘/' m a<\§m Wﬂ*du,»‘u
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5.2 SPEED INCREASE

- %’mmw%amaﬂﬁy’wmmawmwmau wae Pulley 895 @ 1 : 2 il V-Belt w38 Narrow V-Belt
wiein C laanmiuali Small Pulley Aasiivwnm Pitch Diameter (P.D.) litiosnan 250 fadluns wazduiu
sesanenuldtdesnin 4 se9, n158a Pulley loiRnuduiuwman Inen1sdennielasnuSusunaman
(Adapter Sleeves) fignsmanusiseu awnsaldrunasnuusedalabuegied duau 1 gn lag
aeNIUsadlASUNINIFIUNEASUIgAaIMNTIN BN, 146-2556 W3BLTiEUWIN WiaudaviatenIu
drsedlilinudn $1uau 4 wdu Fsgunsaiimundeadundninsinmsguedssulian Tnsdoudus
Catalog gunsallyi wi. WasanaydAneudtiuns

- msUFuanuRseneny silne3Smsiaey (Slide) §1u Generator & Flywheel lunauriu
wWelsildmnufanenuiimngan (sveznsdeuiiannsouiuldfeditiosndt 20 iwufims)

- Sammdoufadeynasouaewiunaseunieuientliunsuduse S 1 w0

5.3 INLET VALVE AND SERVO

- ¥auUFUUTA Inlet Valve %ila Butterfly Valve wu1a @ 300 iadiuns wazdasagouuige
(Dismantling Joint) wieugunsalusznau $1uu 1 g edreliosiFuinedesdavuasiudey Seal, ae
Hydraulic wag Pressure Gauge “1a Inldamuladuaziiusedvinmaadu viemnnuirdinisdrgadene
wliannsadenysuugdiadauulaliiuaeu inlet Valve Tminaunumeafiniitnn wisuisus Catalog
gunsallsf win. fRansaneysiAneudidiuns mevdsnsdenuiuusaidedeulnml Fewhmmeaey
Hydrostatic Test g3 1.5 wiwaswsauldauund Wunatlddesnin 10 wift Tnedes lLifnns
$rduvani1 wieunnd Coal Tar Epoxy Uinmduiidudathogates 2 tu Tnsgiudnefandsy
Wtihilves wi. irsudniumsasiadeunazvagaudae

- DOANTIVABUANIN YOUUYY UaLyINAINELDIAYA Hydraulic Hand Purmnp 9113 1 49
Tnesesdavndauiuen Solenoid Valve wiaumaesni, Check Valve, Pressure Gauge, @& Hydraulic
wieuiond Warle wargunanidu q Aientedmiviinun fsgunsaiimusdoniundnsusiunasgy
vodlsauiudn wleuszneurihiuudadedldaulsidueged wieudmau Solenoid Valve wiou
Aodlnilildaudn duau 1 yn

- NBANSIVADUANIN YOUWYH WariIAIUaLDIAYA Hydraulic Cylinder 38 Servo
Motor wieuguUnsaluszneuvesyaniun Inlet Valve Ingagratlonifuinseaasy Seal uagin
nsgeuUsuUglsiannsaldaldiliinisduveniuiy

- S asfineia Pressure Relief Valve fenansinusinasgiuvedssnuduan Wasoungu
Prauseduldnuund vualiitosndt 75 fedwns $1u 1 99 wagiekndasyuied (Orin Valve)
vnalitosnin 50 fadiwns nieudiasouindeamioudngn S1uau 1 ya Tnskeaiaus Catalog
gunsall wi. farsaneysiAdeudiiiums wieudamuasisdeathiisdosasyueh Iiuduss
GPLEH

5.4 BEARING

- IavwTeuRannaugnUu (Bearing) idandugnUu (Bearing Housing) Uasnuiuaun
\Wa1 (Adapter Sleeves) LLasqﬂﬂiiﬁﬁugﬂ‘l}awﬂ Turbine wag Flywheel 8% SKF, NSK, NTN %38

M I % %W A werds
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aauniieui iieanasenisldau Inesdugniiu (Bearing) siaaidunuu Spherical Roller Bearing
wflaltaunin (Heavy Duty) w%’amz‘?"amé’uqﬂ%u (Bearing Housing) Inediasidua Catalog aunsaily
Wi, WansanaysiAnauaniiuns

- ﬁﬂmw%auamﬁuwiuiaﬁuLgamﬁuqn{'Ju (Bearing Housing) ¥84%A Turbine uay
Flywheel Wifunsudaussannsaldaonllsd waniisanesonisldau

5.5 FLYWHEEL AND SHAFT

- fomndeufniadorasnse (Fywheel) Tnefluurauasiminiieswes 1l speed
Rise \fiu 25 % vidasmdnmilsandeviewman JIS G 3101 541 Jugudenssuisnisuandls
wmsgunouAsugUnsaliuin $1utu 1 90 Tnedfudredesausuuuuazsemsauan T wn.
WasunaydRnauAiunTg

- favmiouRadanardorasuss (Flywheel Shaft) surnidurugudnaislitdosnin
70 fidums Yidhewdn AIS| 4140 viaiisuwih $1uau 1 9 uazdloussneuthsneiuiu Flywheel uéh
foInTI9doULayUSUUT Dynamic Balance Tiogluinaueiunnsgiu Taegiudnsdasuuunanissin
Dynamic Balance 1% ww. finnsannousiiunisiansilasanis

- davmieuRnis Flywheel Guard wieuflenBalviiunsudauss S 1 9m

5.6 BASE PLATE

- JavnSouRnsanriua3es (Base Plates) uay J-Bolt Tnil iumdngunssandeundaiu
WA ULANTUNDE19TUAILT ILTY kazTivunan 1 ieaneman151 AT 89N UL Lagiasaaniialnii
1% L4 ] - [ = v @ a Y @ &‘ i %
wiaugunsalaguuguieaiu lnedasae Anchor Bolt wazmaniasudiiuiueinistssininian
AnsalviiuAudusIdBN $1U9U 1 90

5.7 PRESSURE GAUGE

- AN INTDURARY Pressure Gauge A Bourdon Tube wuu Oil Filled Pressure Gauge
Range 0-10 kg/cm? vuiantinialitesnit @ 100 Aadwns wion1ad vila Ball Valve uag Syphon
Pipe fingiaivia Penstock fiau Inlet Valve 9113 1 9

5.8 COUPLING AND GUARD

- danmTanRnes Coupling wlim Grid Coupling Uy Horizontal Split Cover au1m 1080
vIaieumi wieugunsaliudngvie SKF, LIFEMAX, LOVEJOY #3aRnn wiisuLyin 97uiu 1 4a &9
\Jundndasinadamuinasgiuvedssnuinds Inedaadus Catalog aunsalli ww. Aansanayld
nauaiiuns

[ v a 5 - v =1 = XY [ [
- IavwieuRnca Coupling Guard wieutlangalvisiuAdss 913U 1 40

acém WA u.u‘J

by
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5.9 HYDRAULIC POWER UNIT

Janmoufndauaznaaay Hydraulic Power Unit §i5vuuszutsainudeusignin
(Cooling Water Systern) finsraneludafiutisiy (Sump Tank) Iaeyn Hydraulic Pump $ufidsdu
1ngm3997n Turbine Shaft w3e Fumenawmasiuii (Electric Motor) wiaudavi Accumulator Tank
Wednwusefuluszuy Hydraulic System Wnsit Fsanunsnadraussduiiuluszuulglitosndn
50 kg/cm?” 913 1 90 TasdFudndesauauuunasseazidengunsalli w. WasuneydAnay
ANdUNS Imswanmswmuuauaﬂﬂsmmaamummalﬂu

(1) TuvaeBuduedesdesd Manaul Pump Ll,a.,aﬂﬂ'izuaum%ﬂu mu’m 1 4m Lwa°l°u
ATUANNITYI191UYBY Needle Valve Lay Deflector 'lmﬂmmm Turbine a]umwmiaamwumua.,
LﬂiENﬂ’]L‘UﬂlWﬁﬂﬁ)uﬂ\‘iﬂ’J’mLS’J‘JE)UGHEJWHG] (Synchronous Speed) Nt Needle Valve whag
Deflector ﬁ]zgﬂﬂ’auquﬂ’lilﬂﬂ—%ﬂﬁ’]ﬁ’w Turbine Load Control wag Hydraulic Power Unit

2) Iuamaumimmuﬂﬂmﬂ Hydraulic Power Unit ‘\Junﬂﬂ’JUﬂuﬂﬁiw’la’luIﬂﬂ Turbine
Load Control tladin1s Needle Valve waz Deflector T9ile- Ummmuamaumimaﬂuuﬂawaﬂwam
L‘WE]ﬂ’JUF’]JJﬂ’)’]SJLi’JiE]ULﬂS’eJ\iﬂGMuu’l‘”I 'lwag"tumqmmsgm wsauﬂiumLtawﬂaadwmmmwmu
3uUSEUU Operation Control and Protection Function léfiuazilusyavisnn

(3) 'lunizﬁﬁmaawummﬁﬂﬂnamqlw%w%amaﬂa Aol Shutdown Solenoid wa
aUﬂima‘u‘ﬂmLUu U 1 Y0 Lwaad Deflector WLUENWWINU']EJE)ﬂﬁ]’m Runner LLa”a\‘l Emergency
Shutdown Wufi w¥euUsusauaz naaeuliaiuisnvineusaufusEuy Operation Control and
Protection Function laduasiluss@nsain wiaudsusu Shutdown Solenoid 13149 1udn $1uu
1 9m

5.10 GENERATOR

- «’\1mmwsaummmLﬂiaaﬂ']Luﬂ"Lw“ﬂquﬂluuaaﬂ’n 36 kW (45 kVA) 971U 1 g Iﬂtmi‘u
o uEUBIUUTIaLBEA T Wi, wmssu'lauumnaummumi Ltazmaawmtmwmwwad WI.LTD
i’mﬂm%aa‘u NAdaU &l 15991u %mi‘umaLUuwiUNmaum‘lwwlunﬁwﬂaa‘umau Inufnadl
ﬂmau‘ummu

- YUM Synchronous Generator, Horizontal- shaft, Revolving Field, Brushless Excitation
System, Open Ventilation System w583 AVR (Automatic Voltage Regulation)

- yualaitosndn 36 kW (45 kVA) 3 Phase 50 Hz w39y 380 V Power Factor 0.8

- Speed laitfiu 1,500 rpm

- Efficiency litfosnin 87 %

- Stator and Rotor Winding Insulation laishndn Class F

- A wienNd oy AVR (Automatic Voltage Regulator) §%e Universal, Stamford, Leroy-
Somer M3BLAEUWN 117U 1 90 wavadwaulildau suau 1 YA TN 2 g

- davndeudsuans Power Cable Generator i]’]ﬂLﬂi’e]x‘iﬂ’]LiJﬂlWﬂ’ll‘UGlLLmﬂ’J‘VI‘Uﬂ’J‘Uﬂ:J
3o ilnlnidesdnanglnih NYY wu1n 25 ens1efiadins Tvadiavue Iﬂammmummmumi

ol ‘/f ?/W a3m  wRewb
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fnsanslnidmsuusamelne vee Imnssuanuwisszmelne lunszususgudud (aan) lny
awlw%muwaamuawummﬂsﬂw% Fosauievioseuriafuildnasady

- 40¥11 Name Plate Generator lviflvuadulumuinsgiugaisauuas Yanilaau
wumumaamauLL'maa:Jms'L‘umu (unsdifilaidl Name Plate PNLSNUERER geyyne w3et1g) lne
sthaloeiseazidundil

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

- Yo m3eniings wasnadeudunsaIdaunmatastulaliih duu 1 ga TnedFudne

P n wa 1 o a a o

Afaulauauuy seazideagunsalld wi. Warsanaudfnauaiiunis uazadaudgdiving
VDI WN. Lms'mm'maa'u AFOU o Iswmnauu'ﬂﬂmm mmumqLﬂumuwﬂ’vaum’l%ma‘lums

Y

maaumau fatisuaziden GN‘LI

5.11.1 dnwauzlneialy
(1) lassvesgidumdnainiu vurnlddesnda 40 x 40 fadwns nunlsivesndn
3 fiediuns awnsasuiwiinvesguargunsaflugiomeld
(2) ndaganutne unas Wumdnueu vunliidesndn 1.60 fadwes
(3) viuuseg vidse uarunumuadumdnuny wuilitdesndn 1.60 dadwes
(4) vwnvesgazdedlitosndn ni1e 0.80 was & 0.50 wms g9 2.00 AT
(5) gruvesgidumin Channel
(6) M3TEUBeINA T35 uEINMATINT I Ut sAD IR IRELULLAL ABUE
P9955U180INANNYDY ABIYIY Azunsegnan vuabitesndt ¢ Sadums fulu
(7) syuudeauiulsey Wilinguadmsvdendsegld
(8) M3 Seal §f VuUsygazadlndmiu Seal sewiauuusygiug Tagensesdions
aﬂ'lus'mmanmaumsmﬂuamqau ‘wﬂaaﬂulu'lmmwaﬂ viaideuluanuund seal 18lasde
(9) sosanelwiin-een Tivihgeamnati- aamlaamalﬂﬁmuwuﬂmwumumwmm
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5.11.2 OPERATION CONTROL AND PROTECTION FUNCTION

5.11.2.1 OPERATION CONTROL
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5.11.2.2 PROTECTION FUNCTION
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5.12 DC 24 V SYSTEM
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5.15 TEST AND COMMISSIONING
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