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3.2 lifuyanaduazae
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3.7 Juiifyaradileniwiuinnuivssninsadidamseiinddandn

3.8 Lidudiinausslomismiufuddudoaueeduid dudeiausliun wn. w Tu
Uszmavsemnnadidnusedind videlidudnseimssudunisdnvnmisudsiuegrausssly
msUszmamendidnnsetindadd

3.9 lahuglésuienavivionnuduriu mawﬂgmslwamumalmL’auLL AIFUIRYDY
mauﬁuaLaualm:uﬂﬂaﬂ,‘waavLaﬂawﬁLLaummﬂuﬂuwmmu

3.10 fiudeimuefesamsfovlussuuindodadninnasgiedidnnselind (Electronic
Government Procurement: e - GP) ‘ZJ’eJdﬂiaJ‘tJan%ﬂm\‘i

3.11 ;ﬁ?iuﬁamua%ﬁmﬂu@ﬁﬁwamuiumaﬁmé?a 30 FauluUTe visedavin Hydro Turbine
fifloualaifosndt 40 Alatedsaieios Insazdoadugdyanlnensifumienusmins vie Sgiamia
vie Ustionwu 7 win. Ronsududedield
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e
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4.3 Tunsdlffudeiauefuiiudeiaussniulugusdudsiud T udundynyives
msi1sam uaztenansaudistylily (4.1) v (4.2) vesdfsamdn udusinsdl

4.4 {Butoiausazdesdudiulunzfoumdsd duulunaounyaduiiu diun
msdouansinguszasdlunishmsdwideussneugsiavesiiyanatiy q nieufusesduungnios
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seueus NNy

1.6 {Butoiausazsesduluauea MilseazBuauUsinanu ( Bill of Quantities , BOQ )
wiauTusesdiugnies

4.7 fBudeiausazsosdunedosusemanu dyqn fofmunsivasiden (TOR) waz
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5. YanMiuATIgazdYANImALia

uidsfudsuasesiiuiiuainsesiudalifimiengunsalusznou d1udu 1 ¢a
TuassilfesdiiiunsdanuazUiulss douugn nSeunageuinseisiuing annsaldnuldfuas

a v v

fUsednsam selisnensdenyiuusemsil

5.1 TURBINE
fsudrsdastuiunisuiuluedesiafuimseugunsalustneu wila Pelton Turbine
Itenansaldanndld S 1 ndes deyaililumseanuuu e eonugeinihayi (Net Head) 120 wins
§ns1nslvavesth 100 Ans/Aurit Aawigaseu 1,500 seu/undt viedshalin PVC vuiadusin
Audnans 300 fadlauns ATmeTILUEAN 1,350 W TaedFudrefesauauuy stemsauan
uazTwazideagunsalldl wi. AarsanousiAdeudidiuns wazdoudadmihiives wi. s
fiflunmsnsandeunasnagou a Tsseu deogatiosdoaudunisdidl
- %’mmw%wﬁwﬁy’wial,t,aﬂwé’ﬂgﬂéf'n']adauLﬁwﬁaammf‘éaaﬁ’aﬁuﬁw (Bifercation Y-Branch)
w1 90 venewmanmie JIS G3101 SS400 viseamnTig U wisweenuuulinuen wun
Veanndunuiuiintihdavieniuasuly TnesdsfaUsinarh i dearntuimnanifieantis 2 ma
safiu Wmngaunundninns deannsgapdenisluvielinniigauassosanunsaldqada (PCD)
uazsos Seal Safutededeutng (Dismantling Joint) iwuléFlagliifinisthduveni1 Tnegudredas
LEUBLUU 318n1TAUIn 9 Wi, WansaneydAnauaiiunns
_ favmmeufinds Needle Valve wiou Hydraulic Cylinder %38 Servo Motor 311721
0 Needle Valve ¥infeimiin ASTM-AB64-XM25 siFeRnininiiieuin videtuguiissiiidnuasuss
30U wnudnvinanudn STa5 § Bushing ¥idae Bronze sgsifiussfiufutinnfuvie

°o &

d1593U Urwmnuyimeenyu f3n1u Needle dafiuym Hydraulic Cylinder %38 Servo Motor

2
W
dmsumuAunISTuYes Needle Valve Tiinunuansmawdsuamedvan Inedesuiufs
waznaaeuliaunsaldulad

~ Sommboudnne Nozzle S1uau 2 4n WnegnRniu Flow Strengthener wae Nozzle Cap
yhdemin ASTM-A743 CAGNM videamnmifisuwii Taesiosususauasnaaeulanansaldanlsd

- Yavmdoufindayaidesfianieiain (Deflector) $1uan 2 yn dollsfiufae Mechanism

Link Tanunsavineusauiy Hydraulic Cylinder %38 Servo Motor 31u3u 1 %A d1915UAIUANNT
¥h31uwe4 Deflector Ihvhaunuanmymauanulanedan wazidesdfiamaiosnain Runner oy
viuilunsdl Emergency Shutdown Tnedasuiusauaznadeuldanusaldaulss

- famm¥oufnga Runner wila Pelton Turbine 1A Runner Diameter Tsitfaendn 290
fadiuns Fuirdaeimdn ASTM-A743 CAGNM vFeauamiflsuiin Jugusenssuisnisndndils
wnnsguiilaineliislnssernie (Bubble) wuazsesdn (Crack) luiolave \Fosussfuandeudead
fuanu (Disc) ¥19nimdn ASTM-ATA3 CA6NM vi3elfisuin uazdesvinnisnsiaaeusesidenlngisns
Penetrant Testing (PT) Tnag$udrsda aiggidrmiriives wa. iisaudniunisasiasauuas
NAFAUAIY

- dammieufndamaaioataiuni sunduiugudnanditiosndt 75 fadimns Sevi
Faeimdn AISI 4140 vidafisui Taseanuuuldannsafiasadnfu Runner Tdnnunasguanufings
a1 wagiieUsgnaumaneiesisiutindifu Runner wéa FeansraeunazU3uyss Dynamic
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Balance lvogluinasinnnsgiu laegudnedasuuunanisiin Dynamic Balance T ww. A
naummummﬂmwiﬂiami

_ Savmieuingariasou LLauLﬁ’e]‘UEN‘Uﬂ Turbme wiln Pelton §7u2u 1 Y vAIBmEN
mum L‘UEJSJ‘Uu‘J‘LJLL‘UGLLS\‘i Lidaden Machine fnegnalinaunw ‘Wiamﬂiumummﬁﬂﬂumnsdmsa O-ring
ﬂU‘U’]ﬁ’J LLav‘memm‘UsvﬂaULmﬂulmamamuﬂwual,m Tngussiufuing sewanafuidoiries
Fiui Foaduuseifiuria Mechanical Seal

- §avh Name Plate Turbine Tiiluunadulumunnsgiugasaunas Taniinnamuniu
soanmzindeunsldnu lnsethatosiisieandondail

Type Pelton 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 INLET VALVE AND SERVO

- gouUuU Inlet Valve %fin Butterfly Valve vu1a @ 300 fadluns wavdorageninss
(Dismantling Joint) w¥ougunsaiUszneu $1uu 1 9a sgseeifiuinwiosdamuasdsy Seal, ane
Hydraulic wag Pressure Gauge @a1 TildouldRuasiussavenmmaadn mevdainsgenusuuwesin
msnAaay Hydrostatic Test Aiusedu 1.5 winveaussiuldnuund Wunanlidesndn 10 unl Taades
laifinns$aduvesth wieuynd Coal Tar Epoxy Ushadiiduiaegretion 2 du TaggSudnedas
Fydwmthiives wi. iWsaudidiunsnsedeuuaznageudig

- BANTIVADUANIN YBULTY UazyIIAIUALIAYA Hydraulic Hand Pump 91u3u 1 4n
Tnedasdammieniuasy Solenoid Valve wSoumaualnin, Check Valve, Pressure Gauge, @el Hydraulic
wieuionda e wazgunsnidu q fiededwiinun Ssgunsoiimundoadundnsnusiumsgiu
yaslssnugndn evszneudihiundadedddauliilusgned ndeudou Solenoid Valve wiex
AogalniTlilgaudn d1uu 1 ya

- 0DANTIAADUANIN YDUUYY LLﬂ:ﬁVT’]ﬂ’J’]iJ?I%EJ’]WQﬂ Hydraulic Cylinder %38 Servo
Motor niogunsaiusznautasyaruay Inlet Valve Ingaetiosrfuiisieauasu Seal uazvh
nsgeudfulssiiannsaldnulilifinisdueniuiy

- Favm¥eufinia Pressure Relief Valve fendninsminnsgiuveddssnudnan Wiaseungu
Frawssuldnulnd vualidesndy 75 fadwns S 1 9 laedaaisua Catalog gunsallyi ww.
wasaneydinauaiiung woudamnuazindaiedfisiesssruie Wudwussnsn

—Fo—
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o
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5.3 BEARING

- %’mmw%’auamﬁqmé’ugnﬂu (Bearing) Lgamﬁuqﬂﬂu (Bearing Housing) Yaanuiuvuna
iwan (Adapter Sleeves) uazgunsaifudnuesym Tubine uas Flywheel 8%a SKF, NSK, NTN w38
aun sy Wiflsawesionnsldu Tnendugniiu (Bearing) fioalunuu Spherical Roller Bearing
wilaltauniin (Heavy Duty) w%famgamé’ugﬂﬂu (Bearing Housing) Ina@adidua Catalog gunsailw
Wi, NarsanaydRnauaniiung

- %’munw%auﬁmﬁ%uﬁuaaq%’uLgamﬁuqﬂ'ﬂu (Bearing Housing) ¥89%A Turbine wa
Flywheel Tifunaudeussanansaldnuldd waniieawesenislda

5.4 FLYWHEEL AND SHAFT

4
o L4 =

- Famndeufindsdetiouse (Fywheel) Tnafivurauaziminitosws Ll Speed
Rise 1Y 25 % vindewmdninileandeviewdn JIS G 3101 SS41 JugUsenssudsnisuandls
wwsgundenasugunsaliude S1uau 1 4 nediudredesauauuunassenisauia I w.
WAsaneysiAnauaiunis

- fovndoufinsanaidetiouss (Flywheel Shaft) vunadusiugudnanshidesnds
75 adwns Sy 1 g vhdemdn AIS| 4140 videifisuwi uasileussneudieruiu Flywheel ud?
faensIadounazUSUUTe Dynamic Balance Togluinmeiunnsgiu Taegiudnedasuuunanissin
Dynamic Balance 1% ww. Rrsannousdun1sAnReRlATING

- Favmdenfinga Flywheel Guard wiouiondalsiiunwudauss $1uu 1 g

5.5 BASE PLATE

_ avmeufindauviuia3es (Base Plates) wag J-Bolt Iyl Humdngunssandendniu
wiumdnunegiiunuduse warlvmanaiismesenmsnaaiostaiu wasiaiosridalui
wiaugunsnleguugnuieaiu lngdame Anchor Bolt wandnadudrifuiiulsdluimdousadli
fupsudaussansny $1uau 1 40

5.6 PRESSURE GAUGE

- IAMINTOURAFY Pressure Gauge ¥l Bourdon Tube wuu Oil Filled Pressure Gauge
Range 0-16 kg/cm? aunantindaliidesnin @ 100 Jadwns wiouaaq ¥ia Ball Valve wag Syphon
Pipe Anfs¥via Penstock 913U 1 YA

5.7 COUPLING AND GUARD

- Savmeufings Coupling ¥lia Grid Coupling 4ApIa1U1TARARITENINUATOINIIUUN
ffu Flywheel wag Flywheel fueSasiuilalwiils dslavilififuazszunu (Alignment) Wasuuvadly
iy Inedurdniasiindamuanasguvedlsanududn 311U 2 9a Inedaedus Catalog gunsnl

9 ww.iisaneyliAnauaiung ; o o /l
o w}’? (ﬁ\m
. @W‘“
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1 [ . v a =1 =
- NEANSIVABUANN FouUYY LazyinAI1Nare1n Coupling Guard wasuLUABUtanEA
TndliTupaudanssuazanunsaldaulad 91w 2 99

5.8 HYDRAULIC POWER UNIT
HYDRAULIC POWER UNIT

v
a L I

Jannfoudnfanasnaaay Hydraulic Power Unit sz Uuuszunsa1uiounigin

o
a o

(Cooling Water System) fadaneludafiuiu (Sump Tank) Iagya Hydraulic Pump Sufasdu
189359910 Turbine Shaft 38 Fuseuewmasiiin (Electric Motor) W5oudnyin Accumulator Tank
ie¥nwusedulusyuu Hydraulic System l¥iaadi Faaunsaadrauseiuiuluszuulelidesndn
50 kg/cm? 91uau 1 9a Tnedsuinsdesduanuuuazseazideagunsallyl wa. fansaneydfneu

auduns lneiindnnsvhanunargunsalilesiudwialuil

(1) luvaisSuidueiosdosi Manaul Pump wazgunsalduiisuiu $1uau 1 40 ield
AIUANNITYIN91UYDY Needle Valve Lag Deflector Tdadn Turbine auniia3esfsiutiuas
winedndaluifinazdaninui$iseuniuiiaa (Synchronous Speed) 901U Needle Valve waz
Deflector %Qﬂﬂ’mﬂmmiﬂﬂ—ﬁmﬁﬁ’w Turbine Load Control wag Hydraulic Power Unit

(2) luanmznsvirnuun@ign Hydraulic Power Unit 3¥gnAluaun1svinculag Turbine
Load Control Liladsn1s Needle Valve uay Deflector Whila-Unthmuangmsdsutawedvan
depuauauiieuieiesiaiuii Theglutinunnsgiu nieuusuduasvaasuliiansayiany
$2uffusEUU Operation Control and Protection Function lafuaziiuse@nsamn

3) lunsdifinsranuanufnundnielniivieniena #esil Shutdown Solenoid uas
gUnsafdufisndu S 1 g0 iieds Deflector Widssfirmnaiteanain Runner wawds Emergency
Shutdown Tuft wenufussuasnaaeuliaiu1sayiisiusaufussuy Operation Control and
Protection Function laauaziusz@nsain nioudanau Shutdown Solenoid 1alg91udn 41uau
1 %Ym

5.9 GENERATOR
geuUiuussuazigednwiaiesduialudii auia 100 kVA. $1uu 1 9a Tngegredes
fiuisedosiiunmsdeluil
- AAYINANNEEBIAYA Stator, Rotor Way Exciter wena ey CLASS F wagih
N1FBULIN UAENAFBY Insulation Test
- nyvadouniouudily Generator Terminal lianunsaldanulafniuuns
- fomuazivasugniiurivihesiuau 2 adu
- FavmdauiUdeu AVR e Universal U GAVR-20A Stamford, Leroy-Somer visalfiguiin
T 1 g uarvdweulildiudiuou 1 ga sandudnu 2 9a
- favmweniuAnu Power Cable Generator sheviinanglniin NYY Taedfifinuuinuaznis
Ansadulununnasgrunsiadanslwidmivusandlne ves Imnssuaniuuvisusznelne
Tunszususgudud (an) Tnsanglwihduflegmiiotulsdlnih Fesaudevieseuniinfutild &
\

AADALEU ——\\f’ Nl
o f.’\tff) % Lo QE@‘W
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5.10 GENERATOR CONTROL CUBICLE

- Favmdenfinge uasvndeudunsaindmunuinsesiudialiih S 1 g0 Taediud
azfesiauanuy sreazdengunsalli wi. WansanaysliAnauniiunis wazazdoudgdmiii
09 W, 11ruasaseu naseu a Tssnuneuthludans dafuiaduiiuisveudildaneluns
yagouiaY Fileazden fil

5.10.1 dnwnzlagnaly

(1) Tasswesgifumanainitu awinlddesndt 40 x 40 Hadwns nuilddesndn
3 fedums annsnutihntinvesduasgunsallugiioals

(2) wrfageinudng aumds Wuwmanusu vunliidesnd 1.60 daduns

(3) vhuseg wdeen wazurufuadumdnuiy vnlitdesndt 1.60 fadwas

(4) wnvegazdotliesndt n319 0.80 wms &N 0.50 Wwms g9 2.00 WS

(5) guvesgiduman Channel

(6) MssrunEeImA fdesszungemeaiinlauiiviaesiu uasdundsismeuuy
LATABUAN YBITEUIBDINIAVNTDS Aauie avunsignad vunalitesndt 4 daduns sulu

(7) syuvdenuiulszy Tillnguadmsudenysegld

(8) M3 Seal § VuUszgazssdiensdmsu Seal sewiunlsegiugieenazdeis
aglusamdn viefinistefuegnedy Atesiulailiisnmvgn wieideulunnund Seal Winsie

(9) Fosanelvidn-sen Windesmad-senvesmelniniusudafududrsvesy

(10) widnusuiliving azdeaduviingu Zinc sl

(11) M

_afesinswionvhanuaveniufaliiiou azenn usaanady lusiy

¥
A a

UaENURIBULIAY

- sesiughediuaila Zinc Rich Primer 1 a%s udroudliuis

- dwmdau (Body Coat) 1%d Epoxy Resin

- @iunt (Finishing Coat) 198 Polyurethane viuntin 2 a¥q

- fleviiatouda dezdesdituvianaruds nudenisynda vutsiu nula uas
nuANNTOU

(12) Wugunseindmunuatesidalyiiniiemunussuunsnanuazstenssualii
voslassmsnanlwimani
(13) ugtu davuituaounin viouuudsuuands nieuuda
5.10.2 OPERATION CONTROL AND PROTECTION FUNCTION

5.10.2.1 OPERATION CONTROL

- suumuAmTenatest i uased ss il mEengUnsal sxfesensafiueies
gauuu Manual wae Automatic dnumuauiaiesngaunu fvaonlwdyaauansanniznis
vhauveueies il Switch muaatafivmelnsazdesiamgunsal isudustmn

- anm¥aufings Turbine Load Control tuuuuwiia Electronic Governor 3e
Programmable Logic Controller (PLC) 6’8;@Lﬂumamﬁmeﬁﬁwammummgm TagazApalausUUNiau
Catalog @unsnilii ww. WatsaueysiAnauaiuns Wievieusaniu Hydraulic Power Unit lunis

—

o ple ol
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LAY Needle Valve uay Deflector 1da-dntnmausinanissulnanass Wesnwinrinsaseues
et Tiegluszruuninaeniia T,mamm]Navmaamaammuﬂium Electronic Governor 1%
mmsalmmlmmLLavaivammw Iﬂemnan'n.um'il,ﬂaauLuJawaaIwaﬂ maeﬂ'mﬂmmmuuﬂuwa
Penstock 13il4# Pressure Rise \iu 25 %
- msfndalsidavhgmunulnl Wurdedianseta-Ualdnduniig wasilvug
wingauLay AN gy
- nageuldausruuaruau Wanunseldnulafuaziivssdninim gunsalssuy
AIUA e muamanaiaothatiosdsdl
(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) aelnldwiu DC Control Circuit vualdmunzauivaunsaiuazidulumy
UINTFIU 8.
(@) awlwdwiu AC Control Circuit vualimunzauiugunsaiwaziluluniy
UINTFIU 8.
) aelidmsu AC Metering Circuit vunaliliaendn 2.5 mm? auruduluau
UINTFIU AN
(6) Current Transformer Rated 5 VA Class 0.5 11151 Measuring ag Class 5P20
#m3U Protection wialLzaL Secondary 5 %50 1 A
(7) Directional Digital Multi Display Meter, Input 3 Phase 400 VAC Rated
Current 5 %308 1 A (Can be Range Setting), Output Display 98139198 : Volt Line to Line, Line to
Neutral, Amp, Watt, Var, VA, Watt-Hour Import, Watt-Hour Export, Frequency
- S¥UU Annunciator & Lamp Test Switch, Alarm Reset Switch g Fault Reset
Switch dyananieuszdosdvisdyaandomasaonlinszniu Wena Alarm Reset Switch dyayed
\Hea9ziu usiviaendinsfiney undn Fault agnualy 33na Fault Reset Switch vaaaln 3996y
aunsanadeudygyandeuasaonlalaena Lamp Test Switch lnegSudnsazasaauauuu T wi.
Nsaneudiineuniiiuns
_ nsAndalF@nge Annunciator System Hﬁwﬁ’]ﬁ Generator Control Board 14
ganatunsldanundeunaaeuldausyuy Annunciator Thanunsaldauldiiueded

5.10.2.2 PROTECTION FUNCTION

- §avs¥uU Relay Protection Tiiganadmsunstasiumuunnsguicmnssuegng
Yow diail 27/29, 50/51, 50N/51N uaw 81 Iﬂaamﬁy’qﬂﬁmwﬁm@ama‘iuﬁ Gen Control Board wiau
NAABUIEUU Protection Relay Twanunsaldaulanuasiiuse@nsnm

- Generator Circuit Breaker & Power Cable fififauiauaynisdnsadula
mmgmmiﬁﬂéﬂmﬂw% dusulsemalng vesauaudrnssuan uwisUseimalng Tunssusuy
S1yUdus (an.) Wisldnutupesiuialwiuialdifesndt 100 KVA 400 V Iag Generator Circuit
Breaker & Shunt Trip wag Closing Coil 24 VDC

—Je %\w&
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- vin@ay Operation & Function Test Tanunsaldnulafuariiuss@ninm

5.11 DC 24 V SYSTEM

F5uiramsdosiunmsusuuss DC 24 V System 91y 1 99 Usznausae

_ davndoufinsuuuniaed 12 V auin 100 Ah wila Maintenance Free $1u3u 2 gn
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5.13 ALIGNMENT VIBRATION AND DYNAMIC BALANCE
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