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d15Ugy (sim)

syuvdoans

JEUUNB93995Un
JEUUATIITURAE RIS WE T bdl
wdesiuinlifinfia
JPUUATUAL PLC
gunsnidseafidndy

UV

o
JMULYDU

#IAT 2 POWER BOX

21

2.1.1
212
2.13
2.1.4

2.1.5

2.1.6
2.1.7
2.1.8
2.19
2.1.10
2.1.11
2.1.12
2.1.13
2.1.14
2.1.15
2.1.16

\wiaeRavuth

Formunialy (General)

wilawazAudnyMe (Type and Description)
Jayaoenuuu (Design Data)

Overspeed, Runaway Speed, Critical Speed and
Maximum Pressure
SdsmInanuarUssansnmueesesioiu
(Turbine Output and Efficiency)

A13Lne Cavitation

ﬂmm‘wsuaqﬁw (Quality of Water)

votud (nlet Pipe)

Tassadafauh (Casing)

Runner

TudsuUsunaiiazAMuUIAy (Guide Vane and Regulating Arm)

so¢AuMan (Runner Shaft Bearing)

Draft Tube

M3UszneuiilssnuLazNTVIndeU (Shop Assembly And Test)

ANSNAADUNAIRAAAY (Field Test)

nsdrsesgunsal (Spare Parts)

win
1-23
1-24
1-24
1-25
1-26
1-29
1-30
1-33

2-1
2-1
2-2

2-2

2-4
2-4
2-4
2-5
2-5
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2-6
2-6
2-6
2-7
2-9
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#1508y (si9)

22 aunsalmIuAuANGT (Speed Governor)

221 detwuaiialy General)

2.22  yilauazAuanvay (Type and Description)

223  awakazidoulunislden (Capacity and Operating Condition)
2.24 n13muAl (Governor Control)

225  mseuaiell (Wiring)

2.2.6 Lﬂ%"aﬂﬁaLLazaqUﬂiﬂiﬂ’JUQu (Instrument and Control Device)
227 syuuusadutihgu (Oil Pressure Unit : OPU)

228 n3esdlefildnenuarUsznau (Wrench and Tool)

229  NSRTINABULALNITNAFDU (Inspection and Test)

2210 nMsMadeUNSIAnds (Field Test)

2.2.11 m3drsesgunsal (spare part)

23 Uszgtdudn (nlet Valve)

231  detmuniialy General)

232 wilauazAuanwg (Type and Description)

233 #ann1In1599nuUU (Design Criteria)

23.4 SWEJaSL’?JEJWU@\‘iQiszﬂ (Description of Components)
235  Jde (Material)

236 e (Welding)

237 01993 (Painting)

2.3.8  MIATINFDULALNITNAABU (Inspection and Test)
2.3.9  msd1sesgunsal (Spare Parts)

2.4  Nusnnsau (Gearbox)

241 detwuaiiily General)

242  yilauazAuanvay (Type and Description)

243 AuENYMEYRIEINUIENBY (Description Of Components)
244 \n3esflowaziedesiiefiias (Wrench And Special Tool)
245 M3VaaeUTilse (Shop Test)

246 MIVnERUNSIARRT (Field Test)

247  msd1sesgunsal (Spare Parts)
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2-11
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2-12
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2-13
2-15
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2-16
2-17
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2-18
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NI 1
gunsalszuulniuazszuuAIUAY

1.1 A27udasn1snald

Watatlse uiasneazidenvesgunInissuuliiinuazgunsalsy Uumumﬂﬁmmmmu
Tasansiniimgshvundnunniedeunas 2 n15eenLUy NSHAR MAART LaTNISNAEEY
aﬂﬂsmmwma rogluvauiwnvetukazey i UARYTaUTEIH TUTN Nndinmuaudfng
wadiadu suamamt,a aﬂﬂimwlmlmwlﬂumammmu wAodlasUoRLRAINEAIVANIUYDS
mwmﬂamsmm 9ONUUU SPMn Andauaznaaey

1.2 UaULUNVBNNU

YoULINYDILIEd a3UsENaUlUA189uBENLULNNSIANT I LA LagauAnda
gunsniszuulniuargUnsnlssuumunuitldaudmiulassnisiiimdanivuadnuiniine
Wounads 2 YoulnvesuIzdesTINinsmaaeuilssny msvudendaauiineaina ns
nageUaNIIIULYeIgUsaiNarresEULlAETIL MIMARRaAULAT B N1TRUTILE MU 13
PUANAINNLAEMIUTTIANTasURaRs Yaulaosuide

121 w3esiudalrliiusaidmau 1 9a waggunsaiuszneusng q W ssuunsedu
aunaumén daiuau Siaddestudmiuiniosdndaliii ssuudostunstesiuaniied
wsatulalih uaznszualwiliAuniefidonilrinstlunluszornandu  uasqunsnideasiuiives
\esriuilnliii

122 §auauluiiusesn LV switchgear 3sUsznausie szuudastunaziines e
n¥aulih feuaumdndmiugunsallwilussiiounuazieiestudalifidses dauau
Iylihnszuaadudmiuiniesddalrlinusaziaies deuesiliinnszuansuazdeuaueos

123 szuvdestunazmsindndsnulwihdvsu insessudnlii daruauliuse
sivtanun nfeutadlnih infesiidnliinfise uazqunsallaiiindug Mifeados

124 a3eafiovasszuy 22 kv szuudesduuaznisial dmiussuy 22 kv a1
Torivunves N1stnindIugiinie

1.2.5  weweiliih 3 wa-380 1aad uaz 2 wa-220 1ad dwsugunsalatuanusiig q

126  YoLUAMBILATIATDIFAUUAABIIIUIL 1 90

127  yaszuulwihdrsesedosdiuiu 1 49

1.2.8 mamﬁasﬁm waysEuUTIL AUl

1.2.9  syuuviewazsiaiuaalvl

1.2.10 szuuseasiuLazsruulesiuming

1211 szuudoans

1.2.12 S8UUNABINATUA
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1.2.13
1.2.14
1.2.15
1.2.16
1.2.17
1.2.18
1.2.19
Ungegunsal
1.2.20
gunsal
1.2.21
1.2.22
1.2.23

U vV = v
SEUURTITURALLIADU LN LA
aruAulniege
SYUULASATNLALLATU
sruumuAulsslnih
SEUULATILDIR

& o d' o I
punIuEIToIMINTUY

'
a o (% a

A1SNAADUIEUUNINUALALNITOUTULA MU NGNS UNITLAULAT BILaTN15Y DL
e Ao & = fa & 1 o LY a « o [

q‘dﬂimauq W%WLUUi’JNﬂQLW@iULﬁ]@iG}N“] FMIUNTAULATBILAZNITUITNINY

N13AIVANIIUNDATINTINAITEUUUINITINNITHN

NuYRBYYINNITWeNsaiuN1sIhdunline
Jaw3euonaskazkuUnSouImnsiususasdmiunIsueyy I auso sy Uy

22 Alalasvesnisinihdugiinie

1.2.24

Jaienaswaziuudmsuneas1amsauirnsiususesdvsuldneasdlasanis

AN VUIALENUINTINSLTDUNE 2

1.2.25
1.2.26

winadmunsnaaeauaUnIalnImun
A543 d1MTUNITNATI NMIVAdeULaznaoAuLAIoInLdaliin Wy

A A1 AT RLNA S

ASuinazdaaauegunsaidisesfiuusinnngnangunsalnandmivaunsalssuului

wazgUnsalszuumuay lnsiauesienisgunsalninaidumadentidivesnuiiaisan
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1.3 qailleusa

ndeudevasszuuliii 22 Alalaad desdl

131 TP-E-1: anewania 22 Alaladezidoudefiainddnneufiindsuwailiaounis
Usnaaunsiouasaeluituiilssludh

132 TP-E2: iiaginddanounasiinesdovisln sadsnuiuaeada 22 Alaload
fedndaaneuludausnanalidugainevosnisinihdruniane

1.4 11A3FIUS9B NUNY UazNYNIENTINBIINY

N1588NKUY NM3WAN N5USZNBY NM3Ane waznsnadeugUnsalszuulwiluaggunsel
FEUUAIUALILA 09U AU RNNUAYRINIATEINE 19899090 19U T8N ATINAIN Y MU B LA
nnsenysvetiveg Fueluil

- The Antifriction Bearing Manufacturers Association (AFBMA)

- American National Standards Institute (ANSI)

- American Society for Testing and Materials (ASTM)

- American Society of Mechanical Engineers (ASME)

- American Petroleum Institute (API)

- British Standard (BS)

- Edison Electric Institute (EEI)

- Engineering Institute of Thailand (E.l.T)

- German Institute for Standardization (DIN)

- Insulated Cable Engineers Association (ICEA)

- International Electrotechnical Commission (IEC)

- Institute of Electrical and Electronics Engineers (IEEE)

- Instrument Society of America (ISA)

- International Organization for Standardization (ISO)

- Illuminating Engineering Society (IES)

- Japanese Industrial Standard (JIS)

- National Association of Corrosion Engineers (NACE)

- National Electrical Code (NEC)

- National Electrical Manufacturers Association (NEMA)

- National Electrical Safety Code (NESC)

- National Fire Protection Association (NFPA)

- Occupational Safety and Health Act (OSHA)

- Scientific Apparatus Makers Association (SAMA)

- Thai Industrial Standards (TIS)
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- Underwriters’ Laboratories (UL)
WPIFIUS1B WA IUTEIMATINTINgINBLasngnsEnsIvedingazdeuduatuaian
PUsEMALEN U IUDBNINNUYLEAILINTIUIUNITINITU

1.5  @A12ThINABNVBIENUNNBESNS

gunsniszuuliiinazdesgnesnuuy Taunsovhauldund wagseidommanimennia
waziwmisiias Tnsgunsaiiifndeneluoians Agumpininden 40 esmiwadoa gunnii
faanguanenns figumgiuandou 45 ssrneaidoa uargUnsaififndssevinanauuas
ydan aansovhauldung fgamaiinandes 60 ssrivaifes

1.6  LNUINISEDNLUUSEUUINRAY

(%

Wtellavsyuinaeiniseanuuussuulnihdmsulasenisi
1.6.1  szaunsenulnia

- szuuliihusege: 22 Alaliad, 3 wla, 3 a1y, 50 F30D
- szuuliiiiusesn: 400 Tad, 3 wid, 4 ane, 50 §5n9

1.6.2 szaAuusIiuvasgunsalluii

- ylawUag: 22 Alalias/400-230 1aad, 3 @18, 50 L8509

- ipsessudali: 400 Tad, 3 phase, 3 wire, 50 18309

- wawed 3 wia: 380 1had, 3 W, 3 @18, 50 LBTRG

- weawes 1 wia: 220 Tad, 1w, 2 @1e, 50 L55ad

- SEUUMASEINS: 3807220 Taad, 3 wid, 4 @y, 50 1§50

- EnSudmituauden: 380 Taad, 3 wla, 4 @ne, @efiy, 50 1BIRT
~n3uiily: 220 Taad, 1 wla, 2 ane, anedu, 50 B9Rd

- gunsadlaivh 1 wla: 220 Taad, 1 wla, 2 @ne, 50 18509

- guUnsallwinssuansa: 125 1aad, DC 1 @
szuusoasiuvasliuswnzdonduwuy TN-S

1.6.3 STUUGDAIAU

- seuuliihusege 22 Alalad: deasdulagnss
- szuulniusee 400 Laad: seashulaenss (TN-S)
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1.6.4 STAULIIAUAN

sefuLssunngegafivonsulfasdedlifuddwiolud

- aeteumas ssuumsielniinssuansaasnsruaaay 5%
- aendmsasuemesauindislnandiuiitn 5%

- 9ashiuaeaing 3%

- 9stnihdseagnidu 3%

- mendauemedunzanm 15%

1.6.5 szaunsUasiuduuazinvesd Ay IEC 60529

- UBMBS: ANRINIEUBNDIANS P55, Anfanglueiais IP54

a

- Faindifes: Andanelueians 1Pa1

- glwihdes: Andantguonanes IPS5, Anssnnglueinns IP31

- BRSAUA: amﬁqmauaﬂmmi P55, finsaneluanans P31

- wwmuRugUnanlton: Andaneusneinns IP65, fnsneluanans IP54
- Wi mmmmsuaﬂmmﬁ P55, Ainsangluanans 1P20

- wwmuaulikasaine Andaniguonenms IP55, faksnnelueians IP42

- NARIMRENY: ARRINI1BUBNaIATs IP55, Anmaniglueiais IP42
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1.7 na9in1seantuuszuualuankastasiu
1.7.1  S3UUAIUAN

siadetlazszyinasinsoonuuusruumuau ndasdieauarszuudesiudmiulassnsi
szuumuAu indesdioln sruunsaaey uazgUnsaitestunisnauazmsliiivedlsslwilngdsn
yuanasldsuniseenuuuuazinmuui ugiuvesaudasnfouazdiafosnmdodold
diomuauuazaTRaey inFesiudaliihfaiuh 1 gn ndmiad fmvauanud wieuag
a1uln sruuasuuazgUnIalias uLUUSR LA S8UUAIVANKUY Programmable logic Control
(PLO) iumsiauvesnd ssdnsuienszurunsineuiigg Ineaielusl Microprocessor Liu
fuaneadensfidfy srUUAUANAINLLED TEUUNTEuALILLLLIMAN T939UTEUUAIUAN
wsaulningnlud®, Siaddesiunuuadnariauaivaduly seuualuANLUY Programmable
logic Control (PLC) wayszuumunndumsdeusoriugunsaideasuaziaietiedoaseiuige
sudeenwuusessunsavaumlnalueuag lnensinisugunsalulasdygnuazgiutoya
Wieiensaiuneuonlsdludi

SULUUNSAIUANNNTYIILE 3 kU lakn AuAuLuUsnludR AluANwUY Step by step
warmuANLensIegUnInl Tukuudnlud@ dumeuniseuaunisitnuazgrlvsunaniulily
PLC Tunszuiumsuniissuumuauazdssuduviedmgansiauldainaeufiunoinugly
voanuan Tumnhgednwvidemsmaasy msdnsmshituedamunslndiaiedng fadduly
nsmuANUTENeUMIY NMsasadeukaziisitaninveaising mstiuiindriuivgnisal
anuilanatauazmansaiLdafon nsimuaieulvlunisFuihay wazdeulalunisiay
uinzdunou szuufulazuanidonadounds luguuuunsidunaznsmuns ssuudaniny
TiAuugihunndnnuifiueies ssuundaieu ssuuanuvasadvvesteyaneuiiamesuay
51008 wazszuuteyaguimsiifesd OPC server/client wiongudeyauazszuuiisessy
madeuseszerlnalusuian

f5uiefesdnmszuunanssadeyauuuiiealny vuniihae LCD vouniosmumuilold
winuduwadoddlunsaunueies lnsegreliosignsosidoyasoluil Mw, MVAR, ndsau
Tune kwh, ussulaidi, nszualuiin, sl aniuzves PLC wazgunsalinietng anuzves
governor AnUEYBLATBINTEAUAULLIIVAN Sn3nslvavet szdu guvnfivesunain
stator LLaz?}lu‘]

szuumUANMsiTuNsesnuuUlinsIanuanmiaun A dumelhiAns unsiesenis
Auedosuagngaiuaiodsdliinlfed1sasnds Tunsdiiivihoyuszinanavienreulnsaiadide
Tnefinoulnsalaosymdsinem hiflyadrses ssuumuaudeadasudulvua manual wieves
\3osdnsfimaviuegetisannds wSounsfinsus wilou \3esflotniiddygaiednn
4-20 mA n3auvuaintasdogrsiganadmsunisauaukazdosiy arsiduaindqnidu
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v & v % o Y 1% - a « a
sUindunsisesldnisnssyiasstuneuluiesaiunuieldlunsveanisiiueaisawuugniuy
lunsalinsvgaiuaseswuulnaliansnsavila wselunsalaniuy

gUnsaifidesiamansidnunsmanedauiolud

- AoufiamedmunuLazaoueiined LCD 2 4n suwonduiavansdmiuldlunis
MUAN MIAULATBIIAZANIATIIEDY Toviwaseadunusangy

- ARUNALMBTUIAINTSH (Laptop) 1 YA sgendusavansdmsuldlunuimnssy
wazvadeu Yanmwshalunwsingy

- PLC souweviuas 2 un

- dmuaulndiaiesdnsdmiumsmiunuiaiesdnsudasiaies uazdauaNdmIu
muaugunsallilihuazaunsaliady Gademuaudesdiudafeunumhsinsegisiosvuin 2 x 16
misnuazillnuansaniugnisvageu dalndiden local/remote Yungan1vitaukuuaniay
wieuraseu fdeslinay Innasainmieuainduses in3enhauieunuuil thermostat
iomunuANTY

- @9Mnesdmsu Sequence of Event (SOE) A fidunnnisaiidnnusalddesndn
1 fiad3unit fanunsasessudayayias SOE gaanslsdlinegnaies 200 Fyerad wazvuiiniiu
toyalilfedation 2 U Gepslszuuduiindriuivnnisal warSenltteyadeundstsanunsaifiv
15eng wanaayaf1In YayalduRauLALIEUUTIBNUTEYA

- SPUUILIWAT B9 euuUS U RuazLUY manual FsUsenaudae synchro scope,
synch check relay ﬁma%uazqﬂmaﬁm’%m%m dmsuris 2 mhonae

- spuviadUesiuwuuainia

- Local Area Network (LAN) Ethernet TCP/IP 10/100/1000 Mbps include network
switching

- iedesdsadlivin 230 Tad

- Master clock wWiaut@101neilag lightning arrester, liazasuandial ag1vag 1 Yo

- Network color laser printer supported A3 size with duplex printing function

- Operator control desk dmsuindaaiosaiuny niouig

- ¢ Marshalling dnSuiihaneiaila

- invesiletandidygasendinm 4-20 mA LuuTteuanwauwialAses It tannn
fndrdmiudauazdanmsifeuseseninanieaieiadunszuiung myiagaumgiaasld RTD
wuy Pt100 Tevia n3esiledaUszinnaing contact msiduuuy SPOT thededmiundesiiodn
Duusiuawuaaarausiuviodnegiuiedosiiodn

- ndonaasia CCTV iflersenmansuaziiinszfamnuvasnfonuy fixed IP Usziam

(%
a o

AnFdlue1A1s 3 Lagluu fixed IP Usslnnfinsiuanaais
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1.7.2  Tnuan1sauAy

szuumsiimsmunuszerlng (Remote) Inia3osmuAslutiesniuay ieangaiuau
A (Local) f5udnsdesdmmaindifiodon local/remote Tanansaidenléann daruaudsiu
winuRueiessansadenivunnisauauselud

n. Manual mode: 1A3 93 nsuargUnsaliasuudazynazgnaruaus e IninaIy
Fuesesiunsmuauszeglnaviomuauiifmuntvenaiesing

1. Auto mode: ia3psinsuargunsaiianunizgnaruauogsnluRdousiiuduaude
msvuuesedasnineuifiuedosdenisBudumsvinuannaiesmunsiluiiosniuau

A. Step by step mode: niinauALATosaLITAdINMIILTUREUNMIATUANTY Auto
mode lUflazdunou Tnewinmuiduaiesdadurhauusasduney

1.7.3  Unit Control Sequence (UCS)

UCs annsaduiums Tnedulumutuneunisauauiidenuazauideiiudulilaly
Tunnlvuanisaruaueniiu manual mode Wodunsunismuaugndsliidy UCS aznsaaaey
Foulalunsduhnunndeuluvesiuneunsauauiidentdy sudedeulwnegisinu Tadu
yhaumaduneuidaeily

Tunsvgaiiuedoand suneuazgnidulumurmiBuduiisalivionnssuumunuues
szuuLes HlevhmangaLiueies niemsSuAued esfliauysaifavddvivgaiduaiousuiu
izU‘Um‘u@mqummiﬁwmmm%umu mumigﬁﬁwmﬁmﬁm (Default Setting)

MsvgALAuLA309RnIaY Emergency shutdown Taegfufdinu anunsashlslaenisnatu
Andgnidusuiniinduns axldnsginlu 2 n3dl Ae mIvgaAuATesUnALUUgNIAY ioiaTadll
aunsanenlinIuung
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1.7.4 NISVUIULATDI

= o o &a & ° P & o ) A
A159UNULAT 09U S NNz as AU NLNBS WA e ldS LR F1USUIUIULAS BY
Wusdeniswazdanidaluinannies eanndaludanrundandasdludwdrszuu 22 Alaliad
Yoin13lnihdugiinie

1.7.5  szuutasiumaluin
Swddesiusniduriinfdvadafiandunasudazgunsallninasdosdifaddunistesiu
a8 NUeNgnRImal Ul

1ATDINL LA LA
- mstesiunszualwunniuly
msdaanunseualnasfuunniiull

- msvasiunszualniusazinaiuwuulnens
- mstesiunszualiiasfuiunuulnens
- mstastumaslwinluadaunduianig
o d‘ Gl 6 a
- msUesiumnud gaised wuly
- msUesiuusaiulniamses fuly

ydawdadluin
- A usndestunseualniiiulasn15an99s

anedaluiin 22 Alallas
- hdadushdestunsenaliiifiunaznisdnieas
- mstestusssuluidnghu

1.7.6 Awmasvavrgln

a =3 g a & & a = ! Y £ v
Tmesyeviglnagiesianiiuinagaloudsuazlndiuianliduanitevaenisini
1 a a el 2/ d" (Y v <
duniinie Gwesvevgliuaznioudanaiesinazdeutulumuunnsgiuvesnisiniig
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1.7.7  fwasinaramniniadinia
AeadniiinasinAigunInmdalniinuuinsgiuastaninuaven s
wasinAnunIniasliinazindengedeveliniefansluiesssuulnilagln

q

1.8 wuurazand1susynau

wuwazlenansdmiuszuulwihuarszuumuauaziesiifde i fuegnates
- Overall single line diagrams

- Single line diagrams

- Logic diagrams and flow chart

- Control configuration diagrams

- Schematic diagrams

- Wiring diagrams

- Cable schedules

- Raceway schedules

- Motor and load lists

- Input/output lists

- Instrument lists

- PLC hardware and software lists

- LUULAAIVITNADIEUUAIUAY

- pllenslduvesgunsel

- upsndengunsal

- wvustaulnih

- wuulassawasmsussneududy

- WUAANITOBNUUATNTILUDITEUU

- URUNNUARNYBISTUL

- LLUUmeﬂUazL'Ssmﬁizwmmmammm@hmeamé}’jq
- wuuuansgUnIniuazuansiuLsAnsdlufemUAN

- uuuuansgUnsainazuansisinadsluiesgunsalluil
- 9188zBYANITATUINTUIANAA

C msdwamsneaadtety wasdulfmuduiusvediad
~ wuumsinsashetng

~ wuumshnsaesesiiote

- aemsldnusyuuaIuay

- nasUsznaunsHnauTy

- enasemsaunIaldnses
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NNIANUINALADITINTINTANYINTANINAT ANTITUIIAUAN LagNITIVUIARUNTRl

1.9 nsesiuiialviuazgunsalatuayudu o
1.9.1  anudasnisily
sadeilsruaudeanislunisesnuuuiaiesfudalifiwiaddasifauazgunsalatuayy

due dwsulssiniwdsiauaan
nnauagAuauURinanailn

A Snuesesiudaliih 1

v, fnamaeneelidesnia - 425 Alalanuaud
A AhUsznaumdsiinde 1 0.8

& Al - 50 L8599

9. AUsEANSA W - lailaendn 92% AsUsynauniag 0.8
2. IIUNA 03

Y. HIULTIAY : + 5%

%, finAIISISOU : MVUAlARTUINY
. UNAINALALADST © DAY

. NIFOUVARINALNLADS S @nns

9. FLAURNIUTNVAAINALADITLAZYAIALIAOT @ Aaa F

1.9.2 AR

Avgaungiiiiugsgadeslaiiiy 80 asreivaaInaIAlRBsLATIAAIALINOSIIBLAT B9
mdaliifuassaduiidaigs uaslioenwuuidraamgiileeseuliiiu 40 e




Tasanslimdnhvunadninniielounads 2 sanas sunedvang Swiadunys dwil 2 nugunsalinsesdnsna-ldl
Joriviuanmnumnaila el 1 gunsalszuuliihuazszuuniun

AosanUAnITlndi

f.

.
o
NEUUEHU

fA.

AN direct-axis reactance (Xdu) 9@a48ARILYINNAEYENNINNITEDNRWUUNLALILEL
AN direct-axis transient reactance (X'du) 9898 ANRWYNALYPAIUNITDDAKUU

ALSIAUBNFAIVBIAN direct-axis sub-transient reactance (X'd) agfoANgUTL

lAnunseR Nk UL EY

d.
.
.

10%

A1 Short circuit ratio avfesldtoanii 0.8
AU ceiling voltage Ie3szUUNTZAUAWMLIMANzsadlitoanI1 150%
AfiinvesssUUNIERuaNIwlmandeseanuuiie LiligeninAldiuaied ey

ANNSIUUATINALARI kLAY 5%
oA A ) a v I a
AdBunvegUAULSITuLAsALRd LAY 5%

1.9.3  AauandAnIng

f.
9.
fA.

A1 1.25

.
q.
4.

A1 Flywheel effect (J) azfosgnimunlagingn
A1 Maximum runaway speed agf@4QNMMUALALRTUIS

A1 Ratio of first bending critical speed to maximum runaway speed agfodliitoy

PalesfigalunsiunIfianams maximum runaway agldiian 30 uiil
fiavnensvyuazdeIn Ui RN deneanInda i
Agaumiasgaveninldssueanudoudmiuinduiazainiadedliiiiy 30 o

1.9.4  3TUUNSTRUSUINLIWMAN

4 1 @ v [ a 1 @ 9 ¥ 1
igUUﬂﬁgﬁ]‘U’d‘U’mLL@JL‘VTaﬂT{IS@@QLU‘U‘U‘U@LL@JLVIaﬂﬂTﬁ Tailusennu

1.9.5 gunsalAIuANLIIAUINLULR

¢ [V va (% <y a § o [y [
guUnsalAuAuLsIRudnlulRvzdonluslinlulasluswaasd s unIuANLIIA UTDY

w509 LI LN

1.9.6 gaaseaeiiinseaashu

ypflmseaveuniesnnialuiazdosdeasiuiudimunuifaddudlany fdadiunu
wfpsgneaniuuliiianssuadneasidiiu 15 wend lowude 10 Fud
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1.10 wdauUaslwirdusurdausanu nnn. (14)
1.10.1 Audesn1sialy

siadeilszyanudesnmnazamauifimanainvemdeuadluin nieuuadlniagyin
wihisumdsluiinaniadosidaliiinfssduussdusuasulasmdsuiingulufissduus sy
22 Alalad Wiegelifuszuusimingliiiwes nva. waglurrasudunisyauvedseli
Tsalniragapesulnannssuudmuiglnia 22 Alaliad vee nila. Mundeulasdruilulseluin
Wiesuduray

1.10.2 WfauazAuaNTANIanAila

[

PUIUnlelUas: 1

Tnas: 500-600 Alalasieul

Sapad: 50 B0

AnTe: uLsegs 22 Alaliad, FusIn 400 Toas

szRvauILYBIvnaInLargunIaiuszneu: Wulusuunnsgiu IEC

Uszansnn: Wulumuunnsgiu IEC

YAAINNLDUUAL: NDIUAY

NSITUIYAUTOU: STUIUAINSDUAILAILEY

FfavsonUad: WNLLMAN

yHandaulads LUUABLLEDSIILADS 13D LUUNIUn

NAUNNWBS: 19AAT-I1Y

ABUNLALD: LAY 6 %

@hqmmﬁtﬁmaﬂﬁﬁﬁu 60 2971 (AN@DNLUL)

@hqmmmwmawmm@ 65 8371 (ANDDALUL)

FaURsuuiiv: mmmumqaq +2x25%

. SEAULEBITUNIU: Lﬂuiﬂmummmu IEC
mmmuﬂﬁumaaamwu AR waznegou: Luluaunsgu IEC

Unsmiu'u'u 22 Alalaaddmduidousadiu na. (If applicable)

= =2

DB MM O P @D P s D@ D

() O]

1.11
1.11.1 audasnsnaly

gunsallwiihwesszuy 22 Alahaddmiuidendefuszuudmieveanislnihdiugiaia
sgdonduluaudaninuaves nia. Uszneudie Swesli Swesinainuainiiasinia wile
wasnedesin Siaddeatu adnddaneu gunsaldesiuiieir ludu fFuiasdeadudiuiiavey
TumsAsdeuszanuaniu min. Tumadensessullrigndeuaziaiaauysal
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1.11.2 a3ndianauusege 22 Alalaad (22kV Disconnecting Switch)

£ > 2 >

[

Snwaiznsldon: fnranieusnennis (50 Hz.)

Ftnunszuadnigasit 1 3undh: 25 Alawoud (udl avln. fsum)

mmgmﬁi%: 105571 IEC, ANSI wag NEC

gunsalusenau: Steel/Aluminum channel base, with mounting strap and mounting

hardware, supporting insulators, copper bus bar blade, operating eye for hook stick operation,

Positive latch to prevent accidental opening, 90 degree open position blade stop

1.11.3 WadA1ads (Drop Out Fuse)

@ 2P o e > 2 >

(3

Nwaignsldau: Andanieueneimns

AnsELE: 100 woud

auseiugsan: 27 Alaliad

SaMunssuaan199s: 12 Alaweud (udl ana. fviun)
1A5gIUTlY: 1nsgIU IEC, ANSI uay NEC

yihduia sudsduegiuiazaiedeud : laneiu
fldnuuenazAesianliiuesnataaSuAIULTs
gunsalUsznauduy Thiulumanismduan

e

= =2 2 D
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1.11.4 gunsalfiudn Surge (Surge Arrester)

2 P 2 2 2

D L gy

U 1 Y0 seainddnneu 1 6

Snwaznsldanu: fasanneusnennis

WAL 21 Alalias

AszuaRarsaUnd: 10 Alaweud (mudl nvla. Fvun)
NAANUATEUERA99T: 20 Nlaeul
SsyfutunnsAERS: 2

msgUAlY: TIS, IEC, ANSI or NEC
gunsalusznauduy Thiulumanismeuan

1.11.5 szuulimasin

YUALBLAANEVDILADST: AU NNA. ANAUA

[y

AWALAANATDINLBWUAINTLLE: MIUN NWA. AN9AUA

[y

il
NAALATAAEVDINLDUUAULTINU: AUT ANA. AYUA

1.11.6 szuustadgdasnuaun nnn. Avua

susuumsdeaiu: gﬂu:uuﬁ 6 Tuansludormuanisideuseves nuia.
andunisdeaiusuusegs 22 Alalad: 59N

Harddun1stostuduusee 230/400 1aad: 50/51, 50N/51N, 32, 27/59, 67, 67N,
81, 25, 27R

Fifauavnanavemiioulanseua: mud nn. fviun
fifauasnanavemsaulasiy: auil Ana. fuun

112 gauaulviiuses

1.12.1 anudesnisialy

gauauliussiuszneudedaindiies dauaulnimdn uazdaiuaulniiges
sgdpsepnuuuliannsnfumdsliihaniedeadufaliliiwazsreludmsfouas gunsallwii
usasavn

1.12.2 aindifesusein

£ 2 2 D2

unsguild: IEC

yinvadlaseaineg: glaveviiauiu
finusiu: 660 Liad

wsaduildans: 2307400 Taad, 3 wia, 4 ane
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2 2 e

2 P KX 22D D

AMUD: 50 L850
AAANUNTELATAI9DTN 1 FU9: zdotlitdpeninANaiulale
ANANUNTEWATAINTLBAAAY: WITBENIN 2.3 WINUBINNANUNTELATAIIDT
a v [y a d' d' o I
ffanuwsiwAunaudmMas: Wuluauunsgiu 1EC
SEUUMAT AL 125 Tadad
gawmeivihauseulesiunisnausiileunlug
sUwuunsdInsgUnsallug: 3b
5a 6 a 6] = Y a o ¥ 6
WBSNAWUINNBIIRABINA: 630 woud, Ta1nneala, 17299593U, NUAEUBLHDS
Handutaany: Jesnunsewanu Uaaiun1sanieas Uadnunselaadnu

STUUNBAIAY: TN-S

1.12.3 Main Distribution Board

=2 B gy gy

2 e 2P o s 32 2

2 P &2 KX P H LD 2D

1nsgIuild: IEC

yinvelasaasneg: dlaveiuauiu

WAL 660 1ran

wsssudildau: 230/400 Taas, 3 wid, 4 a@ne

Ad: 50 1§50

Ftnunseuadnneasi 1 3undh: asdedhidosnitAfidiuanle
Fiftnunszuadmsasvonna: litosndn 2.3 wiwesianunssuadnisas
AfprunssiuAuiaudiids: Wulununesgu IEC

syuvaasiviass: 125 Tadid
Baumasvinanufeutioatumandusiledlug
sUwuuNsInsaUnsailug: 3b

TuweawesanuInned (MCCB) : Sannenld, Thaastuvsy, vheudieile
Wandutesnu: Jestunssuaiiu Jesiunisanieas Jesiunssiaashiu
JTUUADANAU: TN-S

12.4 gatuanlnrngasnszuansauasnIsuaaau

WMIFIUNLY: IEC
yinvadlassainag: dlaveviauiu
PNALTIAU: 660 TIan
LSIRUTLTIU: 2307400 Tae, 3 wid, 4 @18
A a ¢
AMUD: 50 LBIRD
ANANUNTERATA9AA 1 W9 azdeskidosninaArieuials
AAANUNTLLATAINDTIDAAAY: WITBENI 2.3 WINUBIRNANUNTEWADAIIRS
a o U a d' d' o w I
ffAnuLsuAuauaMas: [Wuluauunsgiu 1EC

. luameaasNnusNNeaSMCCB): dnsntunisUaaniunseiaiy Ua9niunisanieas
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Al WwINLNBsaIses: 20%
Q. FEUUADAIAU: TN-S

1.13 wamos

1.13.1 anudenmaly

o 1% PR a o I3 v A9 Yo o o o
ASuineazdeaiivtifisanuuy fnns wagnaasulainesnnanlddmulssluilmeda
wawesazAdiiiaiaaindtgunsaimnanalitesndy 10%

1.13.2 AAUABIN1INIUALA

AaussuTidn: 380 Thad dudunewes 3 wia way 220 Thad dmsutewes 1 wa
siaveaawes: Busndu, Tswesuuunsinszsen
NITUAAMISN: 6-8 1911
ArsUsznaumas: Tusnd 0.85
syfutuUsEAVS A : IE1-IE2
SsyfutuawIL: AANE F
336’fv%u¢iﬂqmmﬁl,ﬂm: Aand B
A/NTENTN: @RSNLALAT
ﬂLLUﬁLﬁ@%LLﬁ%Lﬂ%@Q‘U']%ﬁ]LL‘U@]W]@%

R R RO D e D 2D

1.14
1.14.1 audasnisialy

YALUALADT UATLATBIYISIUUAADT AzABIgnoanwuudmiugUnsallnilinszuanse
fid1Aey Yawuames azfosaiuisadnemadtnilidulnannseuansaimualdsodaniuy
szeznalitesndt 2 Tiluslunsaiialuihdululsslndh

1.14.2 AMURRIN1ISAUWNATIA

n. wasguild: IEC vl IEEE

9. STUULSIAUNTZLENSS: 125 VDC, 2 @1e

A Afnidwenniossanunned: aunsatnelvanls 100% wazvrsanumnesiunan
CIeh

1. nesndauunine’ : \urlailddmiulsanugaamnssu Mlemulssliihuneidn

3. m3telvvenaIsssanunmed: 125 VDC f\haﬂizf\y,wumﬁ
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2 P & K B

L

Pvesmsivuswiulyliiveuniomauuaines: +10%
nMsMUALLTIFUNTIg v AT oIS £0.5%

ilardunisudadou: WulUmunnsgiudngs

seAuLdessunIu: laifiu 65 dBA

gunsnillostureanasmnianumnes: nMelosiunmsdnsasasiu

FTinUDILUNADT: AU

ANARUBIUUALADS: anunsadnsInannszualinsls 100% wardnelnanszuuluih

drsesailadls 100% lunsaifiialiaululsslvsi

3.

.

2

2 2

AgaunNINITlun1IeoNLUUYAKUANBT: 25 DA
ANLNALBIAIULEDY: 1.25
LSIAUADLYAVDILUALNDT: 2 18R

] = a @ v
. Aldyauunnes: dlanefafdluriosszuuaiuny

gunsaldosiunazfiniasyanunnes: ainddnnaunsauiad
LS NLAYAINSUNITIARDUENE: SOTUAIMSUSNLAZLATRIENULUALADS
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1.15 szuulnirdrsassiaiiiaq

1.15.1 audasnisnaly

seuulnidrsesraiiiasazdeseanuuudmsugunsalliindrdgidussuuniuny
JEUVADANT S8UUNA99asUn seuulvuasadnenidu wagaunsaldug wWennulasnsieves
W nihkazaunsainen

1.15.2 AAuA8IN1IsNImALlA

« P D L~ D 2D

1Asg ALY IEC vide IEEE

JEAULTIRL: 220 Taad, 1 wia, 2 any

fifnfndwosdunedines: relvandisnuls 1000%

inverter type: Wunilafilddmiulsanugnannnssy Tlerulsdlniheunadn
Pavasnsinglniiweaniesdisedlu : +5%
mMsmuaumselifivesaiesdisesi: £1.0%

lartunsudadou: Wulumunnsgudngs

1.16 algAlawazs1eaglu

1.16.1 Anudasnsialy

A3UNsaARIRnLUUAgAla vieserany S1uAUaY lnegnTUNIHeNRT UALNITIN
wiaelAla wasuAuaeAlaiaug

1.16.2 AMufeINIsMIaadavasatawala 22 flalian

£ 2 2 D2

.

YUIAAIY: ANNTIUNITATUI

Tananefiul: aeNeaRNGe)

YUARUIU: XLPE

aoalasfesdinunssvidentemamaniiedesiunyiaumy
aebanrdestimsiuinmnszualvanduiin NsudensTLadnI99sLaTLSIRY

antuaelAa
1.16.3 AuABINIIMAAlavasagialatiindue

f.

aeievlanssnazdasduataviia 0.6/1 Alaliad, auiuvie XLPE, auruduuanidu

FR-PVC, nugamaiils 90 aew visardulumusnmsgiunisinsanialui
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1. aeabadmiussuumunuazdonduameniin 600/1000 Taad, aevesunsfinden,
auauila XLPE %l PVC, aunuduvenilu FR-PVC

A, aeiald adnsuszuued sallotrazdeaduatsuida 600 1ad, auiuvila PVC,
avusuueniu FR-PVC

1. asaladmusruuusafoutasniouvaaeiosinazdenduasuiin 600/1000
Thad, aunuduuenifu FR-PVC, nugamnila 75 8

3. msJLﬂLﬁaﬁm%’mzwm'gﬁuLwﬁa"l,wﬁ%éfmL"f]umwﬁmwulw, auurila PVC

1.16.4 A7UABINIMNAMANAYEITEUUTISVIaYNE el

=

n. maduaglilasfesianvinyadingd sadiuaslniinadiuenaias axdosd
Unsaduaelnduuugn gunsniussnausienasdondumdnyndanyd

9. fsesfusaslnuazaunsaliasnezionduminyadanyd

A. ﬁa%faﬂa'm%éfaaLﬁuﬁdamwﬁqLLamﬂé’mzﬁiﬁuﬁuﬁ"]mmﬁﬂmmﬁﬂmﬂmaﬂa
LU AINNITYA HISBNIINTEHNN mmwamlmlwwﬂﬂiammiﬁﬂuwwﬂlmmmmmmamamma
wa‘lawaaummmiﬁfﬂﬁuwwqwa‘[ammmlmmm aurensfndanazdosld¥unisonsiian
ArnnsETesUieURENLUULAT ARG

. sueeunIndmsuRuasln asvhaineeunIauuUTdedSe viowuunaeiiniieu

N3puadluHulaneATaUNaRALUITI9Ee LT
1.17  S2UUnDaIAUY
1.17.1 anudasnisnaly

sruumeasiuazsenugunIallnilnaslassaselans 7 vielavs ionulasnsiaves
gunsalkazidmig

1.17.2 AuABIN1sMIanAla

n. sguunINAnIalafuazdeteantuulisessunssuadnsasasdalauiuds 1 Juli
A uuALIEFeshmsalaed fuisinuiivsnuioaidsdnihuasinluguamssuy
NTNANSA AR

9. szuunsansaldauardeinnuiuniusaulaiiiy 5 Tesd wavAuseuiiniy
284n30 AB9kiiLAn 5 AlalIan N1TATNINANLSIAUFUAFLASLSIAUTEUINN1IAA B9 LULA WA
fannsgruimue

A @esnhfidsddpudniussuunsnnninssdeaduaevemnaddesiindes sxdecd
NIAINRINNIATEINEINALAEIIRANefINdedliesNIT 95 M5 19TATIIAS
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[ d' ) 1 % @ LY} % [YaE'Y] 35 v
3. Jagivianlane wu lassaianin milaswadeiaiu waggunsallnihimunazdes
foalnuluNnsnnsalanu

1.18 szuUdaInunIng

1.18.1 Audasnsialy

sruulosiuimnaziesinsliiulassasianaly enanstsalaiy eamsussneunianun
AUNINTFIU NFPA780 dmfugunsalnldlussuudesiuina19ed0900niuuniugInsgiu
IEEE 998

1.18.2 AAUABIN1INIUATLA

o

. H5udeagdoseeniuussuudesiuiilvaseuagulasiasiananunniglunun

Tsbolsin

2. lATsas R agaesaiuszuutesiuinniazfouioansunsy

eXp

A. syuuleanuniniazdeslsenauniy flae @1emd1asfl karaeaIRunusEuU

AS1IMN3A
Y] 1 [~ 1 =1 = 1 d' =l a 5 1 [ ]

4 e Azl unvianeanaiuates el @a1uNse7817 0.16 LUAS kasfnsaiiaiuly
AU 7.6 e mnugeingavesiiaeiitinainUategenteiui Nzdesiu azdeddiaddidosndn
0.254 13m5 wardnmainanuluiiy 7.6 wes

Ly ) [ v [3 a (4 1 a a

2. @9FMUINANATABUTUANNDILAY 98% wardivunkitiosndi 50 AN519TaALUAT

2. anedihgesfilddmiudoufiniugunsnliazdenluaevesuniwazivualitesndn
50 N NHARLUAT

1.19 SETUULAIAINLAZLAISU
1.19.1 audasnisialy

A¥udnsasdosoonuuy dam uariadalaulaiiommnuwdeutunasali ganiunu way
gunsafdsznoudu q fisudu sudunsalsesiunasBadulaulniisndudoddilunsings yal
uasainsaniduazUsgneudisuunneiuazvasaln LED viewlunsd i ssuulufiandndy
wsainanzlidy szauaudusasszdandulyauuinsgiudadwesivensonsuszine

ﬂwale'laaaﬂaﬂLauﬁ]vﬁaamﬁﬂuﬁ%mmﬁmmvamLLav%’uivxla'msvwiw%ﬁﬁawiaLﬁaq

[
(Y

Wnsuialuay mmmmmﬂwu 300 dadLUNg Iuwwq e waulay mmmafmwu
900 daduns Iuwum Laifiil ey dusvainddmiula-Unlvuasainag maammmmmﬂwu
1,300 Uadiung
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1.19.2 AANUABINISNIANATAVDITTUULEIETNY

(v % c{'d 1 [~ [ 4 ¥ [ 1 c‘l’
SEAUANUTLLEINIMedY and (Lux) zfesesnwuundne bl

L

2 P X2 KX D D LD 2D

weelniin
Taarsostialniiuasfaru
Toaposdns

WOIAIUAN/ MDY

Toaih

Trlgniau

Ilnadiu

Ivnseen

Tinaeen (ﬁm&%mmmmgm NFPA 101)
auvdeuUas

NU181ANS
TWauunasfisensa

300
300
300
500
200
150
10
10
50
50
50
5
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1.19.3 A21UABINITNINNATLAVWAISU

n. WSy 1 wla : Ifdmsvaunsalialuuasiduia 250 Taad/10 weud, 3 3, (1 wia,
1 fmsea wag 1 n3130).

U, 115U 3 wla : Tddmsugunsaliasiaiasiie Wuwiia 400 Taad/30 wewd, 5 5, (3 1a,
1 famsea waz 1 n3190) 615U 3 wlaynsiazdeaduwuuislunds Badundviielansuas
\SHURUNTI

1.20 Syuvde&dIs
1.20.1 Audasnsnaly

SEUVADATALADIUTENOUMIETLUUINTANNLALTZUULATEUNY LAN dusulsalninngann

< ¢ o v a a o
VYUIRLAN QUﬂimm@QizU‘Uﬁaﬁ’]i‘ﬂzmaqa@ﬂu’vu NAR F1R161 LLagmﬂﬁaUWqﬂJﬂJ'}migqu [EC, NEC
way EIT

1.20.2 AUABINITMINNATAYDITTUUINITANA
n. sruugnaelvsdnikaziesedlvsdniazsosdambinzauiulsalvihmd swhunadn
1.20.3 AUABINITMINNATAYDITEUULATEUNY LAN

. ;E%U%’N%ﬁmé’fmmLLazﬁmﬁgﬁzwm%aﬁd’m LAN 52084 switching hubs, 8 pin LAN
jack, two (2) wireless LAN Dual radio (IEEE 802 11a/b/g) PoE access points, N& 936 8 &1 ¢
uavgUnsalatiuayudu q Messruulnlihuagiesszuumuny

v, szUulAIetns LAN azdesd 2 gaviausaudu lunsdiiyed 1 1ds yafl 2 ey
guuiuaglidmalifszuuinietns LAN 1ianishndedeonns

M. Switching hubs agdaatduafin 10/100/1000 Base-TX 24 ports (R)-45 type) with
2 ports single mode fiber optic Gigabit type Ethernet (1000 Base Lx)
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1.21 S2UUNAB993TUN

1.21.1 anudasnsnaly

[
v o

naeeRTlnagdegniavuasinfsd miunTiansiniely AMeuena1AILasUTIN
lngsaulselnil wazszuunded3995Unaed ot ausofUIsUUAILANLAZAINI0ATIANT AT
WoIRIUANKIUIDN NUB NS

1.21.2 AAUABINIINIAALA

1%

n. naevsasUnazdenluyila IP CCTV

1. ndoeeasla P fixed Fassmeluoiasiissduiuduuasiuide 1Pal
A

3

€

[y o A

Na991935UA IP PTZ fndaniguanaimsisesuiuiuuwaziuiine 1P54
N#812995Un IP fixed FzABIRARUNENTIINTIRUATRIVAN

[V
a v A

3. N9993935UA IP PTZ agfnsanuiiailasiariu wasmadiiesnwanuvasnsds was
Ushaianuvsiowdas

2. gunsalueilinesazdnssluiiosniuny

o v I S ¢ W = Ao = aa

¥, daunnnnaensgnvuindeilewmdlugunsaliuiinilenazanunsaisengInle

doundala
f v £ aa v a 4 LV = b 1 2/ LY
%, gUnsaldufinIflovessruundeanslnagdesduiinlaeg1atey 30 Ju

1.22  ssuuaTIRduLasudLuanasing
1.22.1 anudasnisiily

H5UA9LADI0DNLUYU AN ANHILALNAZDUTLUUTLUUNTIITULAL LI b1 LnA S lnel

Y 9
[%

gunIaivanunvzdedlalInggIu wen. 3o UINTFIUAING §3UT19LABIBDNLUY IAMIGAIUAY
doyeroundelndndn dansadundsivng nassdusudyaondslnl ndesdyaio wazgunanl

AtUAYUOU"
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1.22.2 AAUABIN1INNATLA

n. senaduaiu: sssealurialnladidansn NMsosnuuuazaesiaIsmINITnyL Iy
a o v o

Y999INA ANFBLNATU Lagn1seenuuukazinne asfealulunuunsgiu NFPA 72 uag
MUALULNVDINHER

9. nassdusudyprannisivg: svdesianssoveaslselniiuagyiminisudyyin
wdadauludumimuau tnenisesniuuuaziing azdenduluniuunsgiu NFPA 72

A, UHIAIUAL: LABIRAAINITNTIVNIIAINTIIFUNEGILnLlRE oL auas iU Iniy
FEUUAULNEY

4 AUANYUZUBILHIAIUAL: IEHDINIUNTTTUTIWBY FM uazaonwuulvvinaueie
ussiu 230 Taad 50 135ed wazsulvainszuulnihdrsesdeiio

9. nysdggraudaioussdonduluniuuinsgiu NEMA 12 4azazfosfnsafiuneniu

a o v A 1 v A a & o Woa o v 1 v o

NI INLIuRouIzAp Rl aiing s alnsnadus ud e seRUEeRsAeian 85 dB
1 3 wasangunsal YunasunsiudyaanineUnideansasaoadiunanuay wasninddeyyin
AUNUFNTEUUAZABIRUYIA LALAAEBINT AT UBNATY UBNIINTUKIATUANILABININATNATDY
MaoA HULLNINS U ULSLER

1.23 aSesndialuinfiiea (Not applicable)
1.23.1 anudasnsnaly

ww3esnuialnindieaazdeliidn 50 Alaliaduend, 400 1iad, 3 a uazsieid v
aaruaulniusaivan insesiudaliinasyihaunazitgmdadnililvanlaegwiaiies e
szuubriimanlulselnihdusaziwesinusnineidnvesdaivaulniusewimanidn s

1.23.2 AuAeInN1sMIanaila

Aav o w

AnmAae: 50 Alallanukaud

(% o A

SEAUSIAUNDD: 400 Thas, 50 18599, 3 wid, 4 ae

> 2 >

ARIUTTNRUNEY: 0.8

Lo

FLUUNTEAUAUINMIWAN: wWuuwimana1ds lilduuseanu
N39183995UARIN: &M YIS Y

ynagLiiu(Neutral point) : feasdulagnse ¥3e dorUAIAIUNIY
sefuturesauIueAmIa: AANE F

sefuiugungiiu: Aana B

2 2 P o
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1.24 szuumuAN PLC
1.24.1 anudasnisnaly

seuuAIUAulselni1agly Programmable Logic Controller (PLC) Tumsaiuas §3u319
ADIDONUUY TAM G]ﬂGNLLau‘Vlﬂﬂ’e]Uiu‘UUﬂ’J‘UﬂNI%VIN’]Ul@E)EJ’NﬁSJUimWWIiuUI’ﬂUL@ﬂﬂﬁ

[
v

Q{UUU 'ﬁ’mmqﬂﬂﬁmauﬁ‘mwmwmmuammmmm G R)Y) Lmumiamaz%ammqa E‘\!’J'ﬁ]’]\‘i

efpaUnsaiviseniawIsuarvendwsananiieglutigiuvends wasludnaaifiduwny

Fmhekazusnisaelulssmelng
1.24.2 anudiBen1smnamaliavasgunsalaiuay

JTUUAIUANGIY PLC Agdasgnaantuulidiadesain lneauisavitanunawnuiula
(redundant function) dwsugunsal W iieUsyanana (controller) nuludtumaaln power
supply) aﬂmmwamaaami (communication)

JPUUAIUANAIE PLC azfiaslsenausie ndiedseaiana (CPU) nulesudadyayin
(input/output) MBI 18A18 LW (power supply) w2814 ausiaiA3 018 (communication
module) 818 eurogUnsninIuaNduY (interface module ) s¥UUA 0a15 (data highway,
network switch) Iag PLC 9sAa95Udtyay1aiianainssuudyaiasunidiniunnsgiu (master clock

system)
1.24.3 auautfalUasduvasdiuysznau PLC

n. whedssarana (CPU) azdeaduuuy 32 On (bit)

9. PLC 92A83d0nAa9IiuiInIgIuanaIvIngsuaIna (IEC61131) lun1ssessuninsgu
MaTeaulusunsy 5 1w waz (EC60801) mnuansanusaauuudmanlnih

A vhaumaunuiuldetnsauysal (standby redundant) uazanuisanenasugunsal
ileteuihgldlagliidesdnyninglil (Hot swop)

4. wheanudl szdeuluuuu EEPROM w3 FLASH

3. Advialuga (digital input/output module) {Wuwiln FsudaalaiAu 16 dugray/

ALY

luga wazawrdenaluga (analog input/output module) tuwiln NSudyaalaiiu 8 dyayioy

Tuga WesyuumuAuasauysalazaeivedyaadsosdui 10% dmsuudazyiinluga uaz
vhoroaudyp uliLa1asa
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1.24.4 1AS29ABUNILNDS

n. ARUNIADS (operator workstation) UM 2 1ATDY
9. AOUIWDS (SOE server) WU 1 1A509
A. AONWIABS (engineering workstation) 41U 1 LATDY

1.24.5 dayamallaAIainauinanasszuuAILUAN

FUA
BUUTEUIANE
NUIWAIININ
nsIAANSA
g15alasu
pualnes

ﬂauﬁama%ﬁgﬂﬁz, workstation class

Intel Xeon Bronze Processor 1.9GHz, 6C M'%aaj@ﬂ’iﬁ

16GB DDR4 RDIMM EEC

AsmFiANSa 3 37 wieun1sieusia DVI/DP

2x500GB SATA 7200RPM RAID 1 configuration

99 WLED 9119 24 17 Anuagiden 1920x1200, vndaususesuls

1.24.6 YoyamAliAAIaIRNNIARS Engineering workstation

ABUALABS (Engineering workstation) d1115uUsunasuaz A lalusunsun1syiauves

s2UU N TlALanINg tnein3asnouiiunesazdouiu workstation class InefinaauiRvusaadl

YA
wgUszaIana
PUIYAIIUIN
nsIAANISA
g15alasn
0UIMDS

Laptop, workstation class

Intel Core i7 Processor 2.6GHz, 6C ‘vi%aq&ﬂiﬁ
16GB DDR4

AsmTien1dn 3 IR weunisdeuse DVI/DP
1TB SATA 7200RPM

15.6 inch display

FaNAWIS EINSTU operating system, programming software, HMI software, gateway

= ¢ cal Ao @& v 1% Y o ¢ cadaa o £ % .
5’31]@]\‘1%@7\]@&’33@“6] VIR]WL‘UUGIENIGNWU ﬁ]zﬁ]@ﬂﬂiU@H@ﬂ@“ﬂ@W@lLL’J’iVliJaGUﬁVIGQﬂWEN (Llcense)

wazanusaltlanaonangnisldau

1.24.7 Y5uina3

S - -

\3esfiusidiaies (Color laser printer)
5095UNSRNNLENaETILIN A3 16
AnLaz SN sRLTUs 600 x 600 dpi

NUWA 2 Auonludf

finesnsessunisidounainIatie Ethernet
UiumesuarlfizneUiumesadogninndluiotniuay
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1.24.8 Wadsnaind
Layer 2/Layer 3 Ethernet switch 10/100/1000 Mbps
1.24.9 szUULI81U10531U (Master clock system)

syuuAuAudnsuaunsallulsaluii azdesldssuudygyinuiiniuinsgiu (Master
Clock system) lngsudayay1ausda1uInsguInNgeuuaies (GPS antenna) \ewdouszuusngg
Tildyarananfontu efivemgniosuwiuduasiiuuszan nmmvesszuulnerudya o
IRIG %138 NTP

5%UU Master Clock Usznaumig syuusudyaauainiaiien t@ein1a Synchronized
time code generator @18a9M" maé’mmmuazqﬂmzﬁﬁﬁLﬂu'ﬁuﬂ wavideusiofu Digital clock
indicator $117u 1 wdesiinndlusiasaiuny

1.24.10 §32UUAIUAY

¢ ¢ A = ¢ 44' v

UNTUTZUUAIVAN BUNTULTONADEDHET LazgUnIallTznouTeUUMIUANDUY AEABI
Andalilug nsfasauaznisidianevesgunsaivsznounislugezdewidnianinlssudndn
lnggagAnssluriosniszuuliuene

4 ¥ a 1 IS a a IS I =2

AAIUANAzABImanIINUHUlanzLAzillasealiillen Hvu1nAuNTIe 800 wul. N 600 Y.
9 2,100 93. warAodgIuIwarlasesesu Aadealiusen 2 AN IuntILasA1UNas
WeagzAInAan1sUI TN

dagnawdisgiunislesiunssmudenvun maduael/aedygiamiieg agdeudian

AUANGLYINTIY
1.24.11 THzAquAx

Izauaulddmsuinsgunsalreuiunesluiesruan ssdeseanuuuiulugauniig
IS8R IfﬂEJE]E]ﬂLLUUSLﬁGI’NG]’Iimﬁﬂﬂ’]EJﬂ’]W“UENiJuUET (Human Factors of Design) Wag®aNN1S
nsefans (Ergonomic standard) HafuwLIA ATINGS SEe A1 HNBNAENITegUNTAl
Imammmmﬂwaqmmm ImymmmmamwwmewammummﬂammLmaimmuamquaa
3 1A3es wazgUnsaldeansaelulssliii

TReamuauagdosUsznoudie Junananouiames Waauszurgeinia wsninesl
WUl uarmaduansln i ddmiuminnuiuaionsdonuidonu ndnfisgausuld
wagnHnu
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1.25 gunsaldrsasiivniu
1.25.1 3aerudalni

fsudsaediosdamgunsnidsesdmiuiedostudaluilmiourinsensmasluuurosu
Tnefsensqunsaieelud

n. Stator winding: U15938UARIN AIUVUMIBAIUEI T1UIU 5 YA
Field coil @w3u 1 dusindn U 1 90
$9AU V3D LU bearing (metal or ball/roller) 411U 1 9
Diodes bridge or thyristors bridge #m3UszUUNSZAUALILLIMAN 1UIU 1 %9
WH99asBLENNIOlndaIuANdIMSUTEUUNSEAUAUINLNIWAN 97UIU 1 99
fmsrainreumgiiveauuds S1uau 1 4m

] [

Unsaldrsesiisrylinmuuuazdesseyduiy vila U Ananseua Heaidunisvinau

9

QP e e 3

dwsunsosiudalni 1 gin
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1.26 9UNE

(%
A a U a

1) fufanuies, qudngd, vsouduazegiiiley, inderadninden, Hufiafidunisnis,
flufiaduiiduiaty 9lind wiegldsunmandeutiostunistansoudansrifiotestunisin
nseuiielvinisteatusminenisvuds

2) sndusilangdu 4 flsvy Rulstomeiileglureuniniufiauasvoufiagshnaiden
TuiuAadu q flalldsey nmemadeunsinda awdesiiiunisau SSPC-SP1 wag SP2 w3e 3

3) AlddmsuiuRaivnAInA LT ULt doaidunsneligamaifinng
ngamnisngn wurihlnedranddmiumslinuuutunion) sgaties 5°C

a) mugavnevesmsiadoutesiuazdeniaaey Tnslaiesinanuvunvosildud
Ie¥unssuses Tnegiuiedesduiumsiisuanumunuulansfiflesdusznoumiloudu aumun
yosnumagarededlidesniiaiinieniiuia

-

5) 7157198 lagves Munsell dnsugunsalavdemsaiugunsaliile
6) STUUNISMAND Dl U MuAa1daz T um el

s2uud 1 - fufdudadui

(n) ¥l

fufintanunaedeamddiedsosiiu 1 44 uardiondvan 2 du udluresufiRnuey
Lildfunudesluauianuin 100 uu. udenwariagmasesiiufiaunsadiseenld deuins
Fou

(2) MaFeuiiuiy

fufnagdenhnuazendieds Blast-cleaned AuuNASEIN SSPC-SP10

(P) AaUENURVDIE
(1) ¥a9)
oA % a & i aa A =~ o A v o 9
STUUNURAZUSENDUMIBEITOINU 1 TU WALVBIDNDNYLNAIDN 2 TU AT 17Ule
dIUUTENOUNINUARLADINANARAN BN UagynUAmLUNveIRNan Iz AU URn Y
YIUATIASA
(2) ANUNUIVDIE
=~ & v v P N v A ~ ' A o
ANUNUNVBIATOINULAIADI8ET 80 pm AIUVNUIVBIELTIUBIdNeNTUAAYTindA B
DYTENIN 200 um Uag 260 pm
Y 1
(3) Aneausule
A ) [ Y & XY |
Anvausulaasdnmilag Jotun duwanslinnuana:
- @5999U : Primer Resist 78
- @MY : Jotamastic 87 Aluminium
= =1 :./I v .
- dWPARUIUFANNY : Jotamastic 87

(3) ANUUARUFRAITUAATINE
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(% [
Y

AMUNUIGAVINEVRIENY 3 YU 90852119 480 um war 600 pm UIgnnTIvdeulay

A3RITRANNLIYeHdNd Type B dnvinlaegsuanslagiisuiulavenuaudavioddy Jnaiy

(%

VU NMISLHSENTUNT LaENITMEATUEATNELUUREINY
STUUR 2 - Roduanuuau

(1) NMTHMTIUNURD

WuRAzARRIANLEsoInmeIssslnnuNInNSgIU SSPC-SP10

() AauanURvoNd

K P & b 9 A A a o a ~ o

SEUUNITNUARNDIUTENDUAIYNITLARBU 2 YU AIUDNBNYLIFUAINZANDALN FIUAIY
PULAIDE19T08 25 lulASunTHaTY

(A) AUUTENALSTUAATINY

i I A o 9 a o Ao o Yo v o a ~ v | ')

n1seuAIigInensounIoainfdnvilaed Sumunagaesaniunisiietikuladnla

AMUNUINALRE19T08 50 lulAswung

53UUd 3 - gunsailndih Cubicles, Panels wag Boards

(n) Mot

ﬁuﬁaﬁmﬁéfmﬁmmmzamé’aaﬁ'ﬁsmﬁﬂmummgm SSPC-SP6

(%) AaNURAved

(1) Jan)

spuunsHiuARessesiiudeBfiondisty uasdrunituanigs

(2) ANUVUIYRIEY

AruvuvesTiduAuisvesdsesiiufosogi 50 pm aruvuTidNATesRid Lo
171' 50 um

(A) AruvRd AT siuaniie

msmumwLwaawawsammmmmmwﬂm;ﬁ Sudhsazdesdidunsifieliudlainldaim
wunildudusegnatiey 100 pm

STuvd 4 - qﬂﬂsaim'%'aa%’ﬂiﬂa, VawianAsuou

(n) MBI

fufnvesmanfusivindlfaamanlss wu Tu sewes wasveflauysaiagdesgni
T&nnsuiuiazyAI Ly 1ANIANIATEIL SSPC-SPT WAy SSPC-SP2 fufindu 4 Aiaeviins
MFVAIYINANUELDINAIEIDNARNINE SSPC-SP10

() AauURA

(1) Ja9)

ﬁﬁmmﬂiswm dmsu ndnduadnsagy wu u uama% LLavmu‘via WYNLATOUAILE
Lﬂaamma 2 Uivm‘m al|phat|c polyurethane mmumuwumau 9 szuunsnudacltdses
My 1 94 uazdfiondman 1 9u uardindeunddnassdu

(2) ANURUIVDITAN
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AUV VBT AUAUAIVRIATOINUABI8EN 50 um ANNNUIVDINANA WAV HDDNONT
1 a v 1 1 a e A v a ) @ 1 [y
WAarytinaeAedegsEning 200 um wag 260 pm ANUMUTENELTIYBIRIdNSIINTU 80 pm
(3) szuuivausuls (eniu: YU uowas wasvia)
syuunsnuaneausulagadnnilag Jotun dukanabinuans:
- #5999y : Primer Resist 78
- @Y : Jotamastic 87 Aluminium
- @imdounds : Hardtop XP
(A) AUUITENALSIUAATINY
! A A P A v Ao o Yo v v o a = v ' Yo
nseuAiisaneniounIesin Ndnvilaudsudnasdesinliunisiieliwilainlesu
a) 6 1 v v Yala 1 a Y &
ANUNUNTINTRITANRE WY 330 um saslilvilidduAudsing i

s2uud 5 Mulest nulangidaman

() M3WA3EiiuR

fufnfemiseshauazaadensssdamuiifmuguanuresiiisimue

(%) AuaANURA

(1) Ja0)

syuumsnuadosUsznausiiedses 1 4 Polyamide epoxy 1 9u waz Acrylic asphaltic
oolyurethane 8n 1 %u ﬁauﬂizﬂauﬁwmmzﬁmmmﬂ;ﬁmﬁmwLﬁmﬁu wazUuRauAL Uzl
YDINHANDE1UATIATA
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(2) ANURUIVDITAN

ArvvesTidudusnasdsesiiudesedil 75 um arumflduduiswesfinansazey
587379 100 pm wag 150 pm anuvuildudunisvesiadniasregsening 40 um wag 50 um

(A) AravAid AT siuaniie

ﬂmuuqumﬁwmaqﬁﬁy’qawu%u RYIENIN 215 um uay 275 pm

1.27 ey

1) dielafifiudon deddnszuiumsdenensaluiilaglduiadeuwuuniou dunou
fava sniuriesuanudasdessidumsmungnisdeuiiveniures AWS daduneudmiu
vieSumuiudetudLAtiusety szfoadulumungnisdeniivensuléives ASME Sections VIl
waz IX

2) qﬂmaﬂuazqﬂmﬂﬁﬁgqmma}zéfaqmumﬁ%’maqmmmmgm AWS waz ASME

3) seasdoudedlitonnit 6 wu. seadeudifvuinlngnii 8 uy. deudendendunie
11NN

1) Mmadeuuvuamuaaaraildlunmafiu dWetlestuniniovquazdoadumndnnd
dnAalasidon Ussiamesduszneumaniiuay ASTM sedvvesuvisdiendldazdoslaiunisenysa
IMNFATVANUYDIE I

5) dalvihazdesiamlilaegsuing uandulunudedmuslans AWS Filler A5 viovsio
lov ASME wazswarieSunanus Section Il duil C wzdesdninsauiimesiivanzauiouans
AREAVIAINIELALTONUATLSINIBNSA

6) Tuneun1sUTaINSBuuay ST suanunsaniansruIuNMsI eunAawNRER 8
loSumseudAngaIuANIIUYeeEI1A9

7) §3uisasdesansquandivosuszneunsidonuasirndeunudidivua {5udna
avmaﬂwmmLm‘wmL‘Uuﬁuaaiwmmmimaawwm NIRUAUAUUITIIINUNTNAFBUVDIRHER
uwriadey

8) Tounnseefiveusuldldanunlusesid ou %Qﬂﬁﬁ@aaﬂﬁw‘faiam ﬁuﬁfwgﬂ
nsraaeulnenIadgeUsuALlnan (MT), @doumnza (PT), n1sanen wssd (RT) wiadansilain
(UT) Tnegzudemudiimuslnedauausuvesindng weliuleideunnsesldgnavesnatng
auysaiiouNIYaNuDY .

9) MIAFIVEOUBUNIALLLIEN (MT) zfosnniiunisniu ASME Code Section V, Article
7 wag ASTM E709 misgensuavdeaduluniusia ASME e VIl A1Anwan 6 wag ASTM E125

10) N1391523 Dye penetrant (PT) azAosnLiiun15913 ASME Code Section V, Article 6
uaz ASTM el65 mspausuadesdulunusia ASME vaan VIl AARUIN 8 way ASTM E433

11) NM3a519a0URIL$E (RT) vusesrdeu dunsutuduiifusaiuasdosduiunisny
255A UW-51 9045%a ASME 1151 VIIl, RT v8350813 auuumdnlaseasnedfifoanis sauds
1ATFIUNTEENT U A B IINNTANL AWS D1.1 SWanaideulaseaine MInsiadeu RT uay
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1MsgIUNsERNUNITdemANTITiAMUgsEe 50 uu. azdeaduluniu ASTM E4ds dwsu
MINABLUUATINAUGILAYAMTUNTINERUUUWANATINMEI 50 69 115 1. ASTM E186

12) MsnsIR@eusiepaudssruige (UT) avdesdidunismiu ASTM Code, Section
V, U 5 Tlgmusitad ASTM, 11as1 VI, ANARuan 12 wag Section V, 9398 5

1-34



d9ui 2 ugunIalinTasdnsna-tui

Wu2afl 2 POWER BOX



Tasanslimdnhowadninniedounans 2 suanads snnewAvang dwiadunys  dwil 2 nueunsaliniesdnana-lwil
Jarruansnunaila NUIAN 2 POWER BOX

Vill?ﬂ'ﬁ 2
POWER BOX

2.1 A399N%IUU
2.1.1  danmuanalu (General)

JomuunseazidennmauiivesgunsainssyddeluilildssyeersaziBenvomntudiuves

wiosdaiun Wuiissnmsssyiieldlunisesnuuu Fe5uinsasdos

Y

o

Sutinveuluniseenuuugunsal
muiinmue dieligunsalnmuaiinannuwasdaussaugn1sinauig susey Sadesnin aaenaull
n1sUnsesnedes wazdiongnisldauuiu uiddgunsaliniegTudnseanwuuiiuaslinsady

[

AENYETIIMUA §SUIRadaualiiuimnsvesinduieven1souls

q

2.1.2  wilauazamanune (Type and Description)

e AnAzRendulUY Cross Flow wiauifgsnaiiieliuainuiiseuainainusa

d‘ v o K Y a ) < d‘ J a A 1 o
seurauA3Bafiulmulssudidn 1uauiisevvenaiasindaluini 1,500 seuseund
gunsaivanunvzfnnsaglu Power Box tnunielu Power Box ivualviansaasulnfiuuuinfoud
wilefswy lnggFudnsienauatunaunldlunisuseneu nsinde kazn1sUngesneiasIaaneiui

wiosiulalii uwavaunsaldue
2.1.3  dayasanuuu (Design Data)

A) S¥AUUN

19LAUL

- seRuiUingsen +71.50 11,570,
v ¥

81

- SEAULNTNYLUN +14.50 10590,
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%) Sruruedesiauth 1 TEoR
A) ATgeaNiuY 42.00 Hh
9 $nsnsUdesisenios 1.087 au.u./Au
) MdamsuanveaniostatutideLrias 358 Alaine
a) sviufndsgunsal +16.15 .59
%) sEduRsnatseaIostaiu +16.50 1,571,
%) seduRsnanseieduin (Penstock) +16.95 1.571.
a) AnuSsouMILuDeIastiuL \ualagklaueIIAT
al) mmL%aiaumimumaqLﬂ%ﬁ%ﬁ@lﬂ/\lﬁw 1,500 SOURDUNI

2.1.4 Overspeed, Runaway Speed, Critical Speed and Maximum Pressure

(%
A o A

Wianszualiinanszuvansdslidamnvsawiaanaruinddamn vinlrluaiusaatensewalnin

o o

1%
o A = = ¥

Tifuszuvaneds dnaviliasaadaiuiniinanuiisevugelu (Speed Rise) FaroeinnisUaluliu

4

U3unand (Guide Vane) wivgyiliuseduluviedaidiAngelu (Pressure Rise) #3udneazaasiulseiu
71 Maximum Over Speed Wag Maximum Runaway Speed 2g#a9liiiu 1.6 11 way 2.2 1999
ANSUTOUNINYUUNR MINEIAU wazussiuunluviodsun (Penstock) azdodliiu 1.4 winvesniy

gehiieenuuy

wIBaneiunagAegneanuuuInliaunsaldulaalifidym Weiinsiin Critical Speed

44 . Y a P2 v w8 v ¢l
%38 Overspeed Uag Maximum Runaway Speed HNAMAT0INITULIADIATIIABURUNTAINANS
U wAs ot siulILazLAI aanuidaluin (Generator) @a1u15anuNIsiAnA First Critical Speed 7

Anusseuliidosnin 25 % 493 Maximum Runaway Speed lnglinsduaziiiou

2.1.5 MAaINSHAALazUSEENS A TNUBILATRINIAUULI (Turbine Output and Efficiency)

o

HSUD1998A 95 URAYUTUNITRONLUU NISHAR NISAAAILAZNISNAADULAS NI ULNNALAD

Y v [ a

Y
Whiuwsesiulaliinanunsandanseualninegntdssaunseyludemnunveunsaaiiiialnih
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2.1.5.1 MAINTIIHNANVDUATNWULT (Turbine Output)

(% (%
U v 2V o CY o U ¥

;Eiumq%maqmmimaauLﬁa%’uﬂizﬁuﬁwé’qmimﬁmaqm%aqﬁwumﬁammumm% LMD

v ISP ° ! 1 U 4

Maen1suanliainii 358 Aladnd NAugeiiiesnwuu 42.00 wes drdewindnAnsudseiu §5u

€

£ ] 1A

o a = o = v v S8 v v I3 & v a a a1 o
‘U']\W]@\WﬂLUUﬂqiLLmﬂJLwaﬂiUUE\TLﬂs@ﬂﬂﬁﬁuu’ﬂﬁ%a'}Laszﬂ.ﬂqﬂlu 6 1BU DNUTLEANTNINEIUAINININ

v Y Y o 1Y

U9999911353AUTU (Liquidated Damages) TR ufmmunludgyeninang ue

Y

YUseAuan

oNe
e

v
LY Y o ¥ )

UivryaniseAUSulaglidesinliunisusulsaasesiviuii deadunsnnassiuiusendng

De

e &30

8

NNUALETUIN
2.1.5.2 UseanSnmuaa309n9iusn (Turbine Efficiency)

AeuSuvihmMsnaneIeaiaiul giuinasdeviniseaniuuiniasiaiuilagldiuuinasads
ANNAIERS (Mathematical Model) TunasUffufinig iennAaussaus wu Ussdnsnin Maenisuas

1 v d‘ [~ ¥
Y2905t Uz ay Lusuy

A5uinsardosiulseiuimasinaudinase iwiasisiuiiazdedivsednsamlitdesndn 78%
fAugiineaniuy 42.00 Wwes BeA1UsEAVTANANEIARINALININATTLARINNINAGB YN
wuUTIaeudIadaAIans tagldnisuuasan (Scaling-up) MuNINIFIUVEL IEC 60193 : Hydraulic

Turbines, Storage Pumps and Pump/Turbine — Model Acceptance Tests

WAINSNAFBUNEINTISAAAY WudtAsEanSamueaTasiiuleendAIfng1 H5udng
Ro9¥15A1UTU (Liquidated Damages) Wy 313 1amuiiimunludaygy131ang
HSuTedasauaena1singg Usenaulunisienaistuuseya (Bidding Proposal) wu 518411
N1SNAADULUUTIABUTIAMAAIAAT ITN1TUUAIAIUTEANTAMN TIUNINTIMLARIHUTTOULVDUATEY

MR UL A 1A A1NN1T09NLUULAL A NA AT U239 (Model and Prototype Turbine Performance

Characteristics %38 Hill Curves)
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2.1.6 n15tna Cavitation

[ £

Vo [y [y a . A & o v & [ = [
NIUINNALADITUUILNUNITNA Pitting mﬂummeﬂmuamauwaﬂmaq Ruuner ﬂﬂﬁ?ﬂlﬂﬁaﬂ

Y
[

uedesieiuth 8,000 $lus wdenean PAC (Provisional Acceptance ) NMSAIUIUNT Pitting A
Lﬂulﬂmmmm’@’]uﬁuaﬂ IEC Publication No.60609 (Cavitation Pitting Evaluation in Hydraulic Turbines,
Storage Pumps and Pumps-Turbines) LLaWTaQLauamiul,aﬂa’]'iﬁluﬂiz:%a (Bidding Proposal)
FavzdoiliiAu 1.5 WveLdUHIAUEINA19YBY Runner Discharge &nfinddded 38 Dy’ (ile D, e
Wusihaugnanawes Runner Discharge) neldnsifiuiedoadail

(n) m‘%'aqﬁ’qﬁwfwzéfaqLauﬁﬁwé’mémﬁwqm (Minimum Turbine Output) tdwaidiuau
Faludlaiiund 10 % vesdwrudalusioun vioiiudifdwdngsan (Maximum Turbine
Output) tFuranluiiiu 50 F3lus

(0  seduiieiidesliininssdudiianvnsiinaiuedes (lusmvnedinniy
FuA3ed)

(@) nednvendlemdndetliinanansuniuassviomnadneg iyl

2.1.7 AuAWYad (Quality of Water)

VRINWUATEYET HFUIFRRITUNTATIIRAMNINYDNI WaNdzdmaluiosuURnTs
Whesgidenldianmanawnuaanazuings Runner Timnzay

2.1.8 viedudh (Inlet Pipe)

v v
1 o 4 <

vieudndesmdnannsvastuguiluiufevsedunsidenyszneu n1seenwuudesriag
Arpugdeiuitesiign iesndnisisusdasguntidaanviensinauniduvienss wdey

wazAesaInsanuLssuin luiedni MiAndugeanuszan 1.5 wirveausaiul1und 1ie931n Load
Rejection Tusguu
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2.1.9 Tassadreanesiuun (Casing)

Tassadradawuriusyneusie 3 @aufe Turbine Casing, Corner Casing Wa¥ Base Plate
Frame findnainnisvdetughiuiufemioduniadondszneu Tassaddosgnesnuuulianus
muusstutluviodaififetugeagnuszanm 1.5 wiweaussdudund 1iesain Load Rejection Tu
szuU Fashnsia Suction Valve 71 Corner Casing Litoanmsguimadlaseads

2.1.10 Runner

Runner Wa Runner Cone azdasuanainnisnaesiugiiutiudsmioidunsideuusznoy
YOUAATTUAIL FINEAVINAENUANLIAAAINNIATIFIU ASTM 743 Grade CA-6 NM (fldauusznau
voslasidioy (Chromium) uazdiia (Nikel) laitfasndn 13 % waz 4 % audIFy) u3onuanIIgIu
DIN Aiflguwin mstauemmsgiuduariuiivensy

Runner Usznauainluusiuindng1aiivimiiniidu Runner Blade asdusiuivdnguasnan
Usznusuiakaziie fuvawdnduwnunais 53 Runner Blade desaanuuuniiilusingiifnuss
uvaaNan (Axial Thrust Force) oe uazdsdpsmilsisUszansamuaznisiin Cavitation ndsaniil
mﬁmg}’j\‘i Runner #o4iins13d0u Runner Balancing

2.1.11 Tududsunaiiuazitudsdu (Guide Vane and Regulating Arm)

TuUsuusunuudn (Guide Vane) 311U 2 89U Andsieniuli Turbine Casing @%Sun1snanye

. v a & =3 A g al Y v 1Y) & oy v

Guide Vane Uaginadaandndnianaunuaavaeusuniaiunsiendsenaudnaleiu iwanild

nAnA o duMAnLAnULAANAARIUNINTIFIY ASTM 743 Grade CA-6 NM %390 1011751514 DIN 7

Weuwi nseuennsigiuduazliilufiseusu Guide Vane dosdl Profile Mndlouduiisaessu Uilva
WU Guide Vane Tas1uiiau 1nausaduaymuuuiidunant wagliinanistulau (Turbulance)

Guide Vane 9NARAIULIBUNAIYDY Turbine Casing kazau1salanisivavesunfavidn
Aeiulaudviunaugwiauiei Guide Vane 119a838ua11150AUANUTINAINNIARIU AT D9 vl
wweneananiule

ndugniudefndafivarsinarsisansdues Guide Vane gniudilddosdiniumuniugs
lieansmsthssinwile 9 lunsdliifesnsvgaiiueies Guide Vane anansodaldlnsusdliudag g
fiuanefutadu (Regulation Arm) fiautindn (Counter Weight) Aeseanuuuliiniilnariiufiauy
Lazi1a19984 Guide Vane lvalunsgnuluitnaes Runner luyuiigndeaiiolinUszdnsnngsgn
a¥19us90al9 iU Runner n91n-Tn Guide Vane isaasiiazgnaruaslnsuutsduuaznszuangu
W399 (Servomotor)
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nszvenguLsIudeslvaiissnelunisaiuaunsidn-Ia Guide Vane aeldnnssineud
arugainiasaausiiiussuihiulunssuenguussiutionian nsvuenauvensEUBNAULIILRas
yhunnusiumanidenusznou Inisanenudulusaginisidon sesdumarigavyuvesiiunszuen
guussiudonduuuuvaedulus (Self-Lubricated Bushing)

2.1.12 5998UWaN (Runner Shaft Bearing)

a o P a b a o A = %
TRIAUNANTULUUNTINANTLTAFANIUAT RefaRUanewwal (Runner Shaft) S993UWANA DY
428TUNITAALIBAIANIULAENITIANAT LA AT UNIULUS 9 NISITITUVDITOIA ULNANR DI81IUIULAY
Aoin1sNsUnseinytesiign uazazdesainsaviusieiliedlalidesndi 100,000 Falua

2.1.13 Draft Tube

Draft Tube Us¥nauannnsiieuvaduaumaniiiasumanseusielasuas1amnuudanse Draft
Tube R1904 Draft Tube 98ADWINN1TNENN System 1 wag 4 Tudiui 1 v1ules wundl 7.6

2.1.14 n15UsznaufilsenuuaznIMagey (Shop Assembly And Test)
21141  n1sUsznauiilsenu

druUsznaussvenasastatut Wy vietudn (nlet Pipe) Tassarefetuii (Casing) Runner
Tud§uUsunanin (Guide Vane) Autsfy (Regulation Arm) wa Draft Tube Az IgnANTUNIT
Uszneudnsneiu iensinaeulasadne vunn uagszszanuraninaay (Clearance) Tuniseanuuu
WAYNISNER

YPUIALAZIZETANLARIALAE B (Clearance) maﬁ?uehwhqﬂﬁﬂizﬂawz’fﬁwﬁ’u%éfmgﬂ
suflumnaaeusariuiinnanisiaadusuuresalutiuiinnansmageu ndounuansnsiueudiou
sgwihawuadieenuuutazsueiialfasauunuy Orawing) fiuinafesausuuunasunistuding
g denouiazisusidiunismssasunelussoznaisvualudyan

2.1.14.2 n1snngdu Hydraulic Static Test

Casing Wa¥NTUBNAUKTIAUUNITY (Hydraulic Servomotor Cylinders) 3gfa3gnaniunis
NAADUAIETS Hydraulic Static Test MIusedu 1.5 wihwedussdiueenuuugeaadunailitdesndn 10 wnil
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2.1.14.3  N15323mMAaUTilseeU (Shop Test Witness)

IAINIVR9E 31919881900y 2 Y1UIINANTUNITATIARUIUIA Uagn15UTENBUNLTINU
(Shop Assembly) ¥a4:A3 3 AU IMAL BUA LA TnadTUINLABIRoNAETENMUA 1WU A1A7
1A5090U ANsTIULHBNANSY Alsansy arlgangTunsAunaslutassnaussme wagdue

2.1.15 n1snndaunasnnne (Field Test)

21151  farvuariagll

v Y b4

ASUieseenLiun1snnaeuaunsainaIn1sinnudnasa lilensivdeunuanyRvegunsal

1%

A ssiuderivunludysuazan Guaranteed Characteristics f3UANLEUDIMT O
2.1.15.2 msmaaums@um‘%mLLazmsmsqa%'Uqﬂnmi (Commissioning and Acceptance Test)
A3UARRIALTUN SNAFR YA
(n) First Run
. 5 dl' v v gé’ Y a L4 r-ﬂ' o a
A19NAEBY Bearing Run Out M19U8LATININUUN (@1N19199U) LagUDIATOINLLA
Tl TmevihnisnadeumsualsuRuaIosauda Full Speed at No Load wag Full Load
(@) Heat Run Test
NINAAUYNMYTILAZNSLATEININNNTYINUVEY Bearings, Stator spUUnaRLEULAT
32UUNARAU cooling and lubrication systems 71 Full Speed at No Load Wunanlsddesnin
2 Falan
NRIDINNTTUUNUT@DesA N fasdinisnaaaun 25 %, 50 %, 75 % wag Full Load
AUszAnTamasgn wagh Full Load wagdaanagaunisitauveslulsuusuiau (Guide
Vane Operation)
(@  MIeaauM&aINIsNas (Output Test)
NINAFRUMAINTITHAAYBIAT NN AUNgeians eweuiguiuan

Guaranteed Characteristics if5Udnataueun IngAnuguinuinaaeusadndifissiunnuas
M99NILUUAIN Prototype Hill Chart
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H3UARReALTNNTInmaUnSallaslAs 0l aN iAo UMAI NG VIET RN
isuﬂu IEC Code Publication 62006 “Hydraulic Machines — Acceptance Tests of Small
Hydroelectric Installations” waziilonadounditasa gunsaluaziassadionanarnduindau
VBIHTUIN
(@) MsegeUMaINSHANgEdn (Maximum Output Test)

isesfaiunvzdegnnadeunidinsnangealunaiseoies 8 4alus

(@) Load Rejection

Aosiin1Imadeu Load Rejection 71 25 %, 50 %, 75 % wa Full Load einA Overspeed
NuAazanInAISLAULATDY
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®) Performance Test

JfionaapuausInuzveaA3 0e a3 ey Turbine Efficiency Curve AAINTVOIE
I¥uazves]fuinedemnautuiiossduiaieusaduinimaaeuld nediuihe
fosidunsdmmaunsaiuaziadosileilinaaeu uazilenaaouudiiade gunsaluaziaesilo
Aananduvindduvesdsuing

A3 DI BT LI IANIAINISHANVDILAT BININUUIVEABINIUNITNAABUUS UL I UAINY
wiuE (Calibration) wagisn1snaaeulyuifiniu IEC Code Publication 62006 “Hydraulic

Machines — Acceptance Tests of Small Hydroelectric Installations"

2.1.16 n1sesasgunsal (Spare Parts)

U ¥ v

15udnedesdamgunsalnnenedaiesnusienistieans ieliilugunsaldiseadfeudiu
gunsaindrgaviserelildlunisTenanuazUseneuaunsalillelin1sungessnm

(n) sesAumaeNATesiwiuLY (Runner Shaft Bearing) 2 YA

(v) Tudfutiinan (Guide Vane) 1 YA

(M) sesAumaTluUsuUTanmh (Guide Vane Bearing) 2 U

(9) Seal, Packing, Piston Rings LLaz‘Suqﬁm%’U 1 Y0
NILUBNFUUTIAY

(2) s09u (Bush/Bearing) ¥@anunIzuanguusIn 1 g
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2.2 gunsalmuauAa1333 (Speed Governor)
221 dermuaiialy (General)

& ° a wva L < L3

unilagivunsivasidunnuautRvegunsalaIuANAIULET (Speed Governor) kavaunsal

Usznau f5udneaeiesiuiaveulumseaniuugunsal N1SHER NMIMAFUNLINIU N15VUET N15FRaAT
wazNInaaeuLie sz ULINugNABdLazaNy ol

2.2.2  vlauazauanene (Type and Description)

gunsalmruAuAUSI9zfandu Proportional Integral Derivative Type %38 PID @313
mmmlé‘ﬁﬂﬁﬂé’amswﬁmLLazmmL%ﬁﬁ@ﬂmimgusuaaLﬂ%aﬁqﬁuﬁgﬂé’aﬂwLinusTWLLawiaLﬁaq lngd
qﬂﬂﬁzﬂmuaums%—ﬁoﬂuﬂ%’uﬂ%mmﬁw (Guide Vanes) #alé¥udynmainanuuanaisseduing
I¢3uarnuhemuRu (Local Control Unit) snuszananaifleliléussavsamnisnandidiigamusiani
(Head) Tosidosfiaiuih

gunsalAIuAuAIINLS 18 83UTENBUA 28 Programmable Logic Controller (PLC), Single-
Channel Speed Sensing System, Self-Supervision, Main Distributing Valves, Hydraulic Control
Valves, Oil Pressure Unit (OPU), Speed Signal Device (SSD), Feed-back Transmitter, Remote
Input/Output Circuits, Instrument ez Protective Devices

punsnidifalnsfiasnedesgnindsludaruauvesgunsaimuauninis wasduuiuauey
LLamamemaaﬁéfngﬂamé?wuummuqm%aL“‘ﬂumW@iwgwumaa‘liﬂiﬂﬂwwé’ﬂﬁ’l LHIAUALILAS BRIt

Y

wnvagsndudniuiaemuauuetgunsalmuauaug?
o x> 14 = I [ va o v Y

n1swdguiiendunisaruauanavauslsiiedunisaiuaukuudnludfssivualuiite
Control, Monitoring and Protection System LLazmiLU§EJumi‘ﬁNmmﬂmUﬂaJLLUUﬁ’eJU%JUL‘fJ‘lJLL‘U‘U
dnlugia seuvudmluiMmduuuuiiouSudedimasostaiutniunsolaiognesuissunseauminnnge
2.2.3  aurauazidoulunisldeiu (Capacity and Operating Condition)
2.2.3.1 aunvasgunsal (Capacity)

Oil Pressure Unit (OPU) a8sgunsalmiuauauiadedldsiududwssiululasiau (Nitrogen

Accumulator) WiHu Laz@esiauiniiiiesnaiiioriinisilauasUaluusulsunaun (Guide Vane) e
winsiaiufueIesigeEn wdiuseiuludaussiudamign
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2.2.3.2 Geouluwaztermunlunisldau (Operating Conditions and Requirements)

dmsunsvihnuund aunsalrmivauas lddndudesmuauaiud wissdaunsaliiney
nszAuliaunsalniuanAusinaulugeRudsening 49.5 Hz wag 50.5 Hz

Tunsdilafilnanainszuvansds gunsalnauANAIINS IR BIAINITOAIUANLAT BIAITULN A
aunsaiulaniaunig wienazdeslWlviiu Station Service UagdpiAIUANNITYINNILYBUATBINIY
UliadesnmannanImnIsaueses Sumailawsosisiuinadallasan

2.2.4 n13A2UAN (Governor Control)

va v

gunsaimuANANSIRBIUsTNaUMeaUnsallnin At Anau TRl

(%
Y

(M) aunsaldedryy1aimd1usy n3e Speed signal device (SSD) AARFIUULNAITEILAT DY
Al
@  aunsaifiaunsarlseuiisurnudinsiabituadyaannusiiidaunle

(M @unsandnlwnszianss (DC Output) tielUdsledusssnidfiazlumunuussiuiisiy
(Electro-Hydraulic Solenoid Valve)

(9) aunsaldsununmrasaglnveslssluididu 125 1han nszuanss

(?) éhmwg:ummL%Lﬁdﬁﬁumiﬁumuvﬁﬁzw (Synchronizing) wagn1suanlnanaanain
s52UU (Full Load Rejection) 1ievinns Quick Shut Down

(@)  Electro-Hydraulic Transducers LﬁlaLLUaﬂﬁﬁJﬁJ’lmlWﬂ’lLﬁuLLNﬁuﬁ’lﬁmﬁ@iUﬂ’JUﬂZJ
ns9a/Daluldusnani

(%)  m3dgunsalmuauanususuinudes Idunasiglianniednslinszuanss (OC
Station Service) IngagluprunuiATaIiaiutL3LLALATEIIN Standstill

2.2.5 msiauagln (Wiring)
anelilunnemivauaziesiniiegelinge auliuazviefevanalnasdosdmaiuansvesg

1M3137UE (Colour Code) vosanglvidadlasunisousiianimnsveddiiane auruvesanglvlananse
o 8 o A 1% a [ PO ] D ¢ o
Muusuiun 600 Tanile maiuanglweraduwnvsedalunquuazdesinisgnanglis
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22,6 nseslauazgunsalaauau (Instrument and Control Device)
2.2.6.1 Farviuanaglu (General)

ASuIdadamuazindegmununisiiuaies tneligunsalnldlunismunuuazuaninain
Aseguuntngnuseyluite 2.2.6.2 Magnasisly

v

2.2.6.2 unantidaunsainuaun1usa (Governor Panel)
RosUsynaumegUnsalagtionasalull

(M) gUNInluanINaAINILTITEUNTE Tachometer
() gunsnluansiusisnmsaluysuuiunmu
() @ndarunuviing

@  gunsaldmgaiiuiniodnluli® Ussnausealindilddmegauni wazadndiilddmey

Lﬂéa\‘iqmau (Emergency Shutdown)
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v

2.2.6.3 unamtigaunsalnluANLATeLiwiuln (Turbine Control Panel)
AeUsznaumegUnsalagslaeissialull
(M nYiALTIRuNITY
W)  adndaruaunsainliivssnunniy Yseneumeaintildlninssianse 125 Tiadt 1uiu
2 7 ([Wlunsudsmowdlonssrutduen wagdndildlunisdestunisaniinbunsoddunsain
FEAULTIRUNTUANLIN )
() YunFousiuaIes Yu Reset wazdunaaauileidunisviney
@  Juvgansespniduniouninsey
2.2.7  szuuwseulngiu (Oil Pressure Unit : OPU)
2.2.7.1 Tanmunng W (General)
A5uinsdiednn AnssuaznadouszuukssuiniudmsugunsalauauAugT Aotoenuuy
Tldauiudsenuinud (nlet Valve) wiazyasossenaume Juinduuazuaimaslil (Oil Pump
and Motor) Control Valves 117aaiuauuseiuidy deazauunsiu (Oil Sump Tank) gadslulasiau

(N, Accumulator Tanks) gunsainauau (Control Device) gUnsalinuazgunsaidesiu (Measuring
and Protection) WHUHIN1TYN9ULUDIAUYDITEUULTIAUENTULERASIY Drawing no. PL2-EM-02 :

Schematic Diagram of Oil Pressure Unit for Turbine Ry
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2.2.7.2 Yuthiiu (Oil Pump)

Ui Gear Type Uudodidnsinisgulitesndn 1.5 wihwesSuasiidunldlunssuen
aunsanuYaslulsuUsu1aUn (Guide Vane Servomotor) wagdaavinaulnegranaci aalae by vinle

Y

RPIEM]

oY

sewoitesiaradrfuialnsntuaumanfiaessznuiu sewestendy Drip Proof 380
ham 3 wila 50 1Bemd Tnszudlailuntsamsne wagifuuuy Induction faurutunruduuaznu
maumummmmflgmsmaq IEC Standards IP 54 Class F insulation

n1sdasurnauskaznismgavesluuiuaiuisainulalaedaluddlagldynaiunu @
Pressure Relay 1usiaaiuau wazaiuisad whauldlaenisusuaindeasederigaiuau (Control
Board)

2.2.7.3 fedzauusenululnsiau (Nitrogen Accumulator)

ASUARRI0BNKULLAEAWINMUTIIN TR azaNL st ULzl s iU g luszuu e aneiu
n5Unan/ilngavesluuSuusunanii (Guide Vane) 3 A9 (5u3nn15Ua-1Ua-Un) Tnglinisdatsediu
Pinduiduuiy sauvseuIuUsunsuazduudlulasiaunld Back-up

5@&3&&&5&@5@@@%qumummwgmmm ASME Code for Pressure Vessel, Section VI,
Division | adiuufiluangn uazdeasaiunsanuuwsinulisinii 1.5 wiwessiuiildeoniuu uazlving
wswuilifuszeznailidesndy 30 widl

o

Asuisesdamyainnsiululasiau (Winwddulasiaudise)
2.2.7.4 f9azauusiy (Oil Sump Tank)

Umasvesiiuludsaramindfuasdedsidesnd 1.1 v vesUFmanisuiomedlflussu
wssduttudmsunsauaunsdea-Daluiuiuna (Guide Vane) uasusggundiuida (nlet
Valve) ftazauiifudosianagunsnita gunsaimuauuasdosiumingg wu gunsainsndevtniavu
Tutifu (Oil-Water Contamination Detector) wioudsdaygyrauluiasaiuny N Tnseiuinaiu (ndou
Check Valve wa Stop Valve) Siadsesfutiiu (Oil Level Relay) néeudayaanfiousysutdusingg
Tudufledmyaiedosiviuh gunsaiingumgitituuuut$uld (Temperature Detector) uaggunsal
duiisudy Qmmﬁmaaﬁwﬁu‘luﬁaﬁaﬁﬂﬁu 65 DIFLYALTY
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2.2.7.5 53UUYIaUazI1aU/U%U (Piping and Valves)

o 1%
[ 4 a o o =

UeresinmlaRnfasruUuieLardIll SuviamihuUau @a fden ang uazaamdnsiieg

eXle

2.2.7.6 Wsiuiild (Governor Oil)

[y

A Sudnadasdamundunlyly OPU vianus wazdeaieiiulidn 10 % vilauazinsnvesuidu
espdldiululsunalve Feipaauaunlmiminsvesindveylifiney

2.2.8 Asaslianidaannazusznau (Wrench and Tool)

AsudndesinniniasdenilunamguuanniesdiofiavilddmivoenuazUsznougunsal
Angdlafeinisungssnegunsal yaiasealedinansealuvedviuazussylilundes

2.2.9 N190329ddULATNIINAADU (Inspection and Test)
2.2.9.1 danuana9lu (General)
HSuiedasiiiunmaasuwaztuiinuansinasiunuunesuluduiinnanisnagay wioumns

wanINsWSBUWEUTERINIATienwU ULz AN TAlA93 AU U (Drawing) H3Udnedataue
wuurlaumstuiinAlviugidenesunazsuaiiunisesivgeunglussesiianinmvunludayan
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2.2.9.2 MsnagaUiilsesau (Shop Test)

2.2.10

ASUFRIA L IUNINAFR UL UA
(M) MsnageulEn

N1INAFRUTANR 0aNAFaUAINT SeyluaYe S1.17 Inspection and Test-Electrical/
Mechanical

(0) AINAFDULTIAU (Hydrostatic Tests)

N1INAARUTANR 0aNAFaUAINT S3yluYIYe S1.17 Inspection and Test-Electrical/
Mechanical

®  nsnedeuiilsanu (Shop Test)

N1INAABUTANA 0INAFBUAINTN 52 YLUIT8e S1.17 Inspection and Test-Electrical/

Mechanical

AsNagdaunaLnnng (Field Test)

o

HSuiesesniiiuntsneaeugunsaindinisinaudnasa lilensivdeunuanRvesgunsel

[y [J

Aeassiutemmunludayayiiasan Guaranteed Characteristics i3UdnuaweNvIalyl nsnaaey

Aodfiiun1lng Supervisor LBABEAIUANTSUALTUABUNITNABY

Full Load Rejection fasailun1svageuiiiansiaaaunisvinaiuvesgunsalmiuauaiangs

A3 oen iUz Aesli vy alAuLA3 04 (Trip) d1A118L5350UN ML UTALAY (Over Speed) 38
wsenuliin (Over Voltage) fiAiiu
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2.2.11 nsd1509gUnsal (Spare Parts)

o [

UieResdamaUnsalnieegetesniusionistias weliidugunsaldrseaddsuiv
gUNIalivIm

E—eze

(n)  Speed Signal Device (SSD) 1 U

(@)  E/H Converter 1 g

(m)  Sensing Device 1 9

(1)  Limit Switch 1 1 (LAazlLUv)

(3)  Solenoid Valve 2 § (Leiazluv)

(@)  Auxiliary Relay uag Conductor 10% %3 09819108 2 @7
YDIUAAZILUY

(%)  Transducer 10 % %3 00819UBY 2 67
YDIAASILUY

(@)  nsewshy 1 U

(&)  Accumulator Bladder 1 YA

(qy) Safety valve wionaine 1 0

() aunsalin gunsaidesiu Sad waveaing 1 # (UAaghuv)
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1%
° v v

23 Uszauiniu (Inlet Valve)
231  defmuanaly (General)

unilagMruasigazideanuaudivesuseguisudinazaunsalusenay §3UiN99ea a9
Suiinveulun1seanuuugunsal NSHEAR N1INAABUNLTINU NMIVUES NMTAARY LagnTnaaeuLialn
sruuvhaugnAelazauysal

2.3.2  vlauazudnene (Type and Description)

Usggurduddeaduuuuaudndide (Butterfly valve) wilaunuueu ffoudiauinin
(Counter Weight) iigl#lunsdn suaduriugudnananalsanuduan dudoulseguarauladod
dnduuaiivangan fnslvaveshifidenandavszgan dFoulssguarduiifuusssdesgn
aamwﬂﬁmwfaLLiaﬁ'%mmzﬁwLﬁ'aﬁmiﬂmﬂizaﬂfﬂ viasavey (Expansion Joint) 9z A oafincs
sewrinsdsegiuagviaunds (Penstock) Usenthdondunanfasivesindn Sudiumaquasszgiiug
awshamnsnaduAsuiuld drulsznevtessegidosdoshadel

(M) fiFeulsEgiiATuYR WU 1 M
¥)  nsvvenguwsaihduieldlunsUnegrafed 9wl 2 M
) nalnUnaselenseumeieugiminuazszuvden 31U 1 e

(

G

(%) qumilﬁmfw WU 1 YA

(¥ vleste (Connection Pipe) sewisuszgiuazyiodnin (Penstock) $1um 1 vie
(@)  verevyIY (Expansion Joint) iwdwﬂizaﬁmaz Spiral Case 97U 1 9
() dszniethii S 2

(@)  gqunsaiduqildfinds msen uaznishnes

2.3.3  %#ANN1IN1999NKUY (Design Criteria)

Usepununidesdauandafiseduintiaesiudalndifestu Tnofadndusstuduianna
uanAsessEAut waraslosiuldliusen Dadlossdutsnstuiu 2 1. Usspuindaseanuuuls
annsovinsUaldidofnmanisafinuniluviodanin (Penstock)

Usegundeseenuuuliannsavinaunglfiteuludal

- Msgaudngegalugniuin +71.50 .50,
- wseAugeanildoanuuy liteendt 1.1 Wihvedsaiugn
- wsssuasaniinfuluviedatr (Penstock) Aesaannnediuiite 2.4
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waildlunista/dnUseruinasyseeisiui

- Unusepinlnenszuanguuieiu 60 il
- Ynuszgilnefoudininn 60
- L?JmlizaLauﬂjﬂﬂaﬂszuaﬂqmmﬁu 10 3w
- Yauseaifsilaonszuenguusediu 10 i

(% '
| =

nnFudLTsuLssRuseadulunuuns1gIu ASME Boiler and Pressure Vessel Code, Section

VIII, Division |
2.3.4 s18azduava99uUnsal (Description of Components)

2.3.4.1 159U (Valve Body)

1%
v v v A

o A o w I3 ] a ::l' v ] a a
fsau (Valve Body) vivnewdnvas ssdlseainzdudaivaudsegdemuniunenisiinadiy

]

warnsianseu nihulaunvangdisowniaasnuseaanzsloninlss seedvnseiuniulauau
f9zuUsznu unusesduluduiou (Body Seat Ring) vidisinannanlsatuniuuinsgiu ASTM
A 276 Type 304 wazUsenuidniuduseunisadndamanailialiuvifa (Body Foot) uaviita

(Lifting Lugs) Avsuaafniufiitsou
2.3.4.2 fudsen wauas@anan (Valve Disc, Shaft and Seal)

Autseg (Valve Disc) fosvindemdnvasiugd niseenuuudessdsdanisanydaial
foufian linvariuduusggldogesudsulififurnansivasesi Sulssguasmadosoonuuy
inlymuseusafinnzsi lifnsdesueasifinstnlsey dndalssafeaiuianussinnermiesns
§9A5729 (Synthetic Polymer) @11150MueaN158AsITUAelon USudunilsdty In15U13esnw
tioy wazanunsaasulding furdudauariondademuniusdenisinai
2.3.4.3 S99AWWA (Valve Bearing)

M v a o aa wa oA o 9 o P
sosaunaIReINdnanTandnuandinisnaeduludiedaslildasd (Greaseless Self
Lubricating Type) uasasoaniuullusgnsivosiuirmiuman

2.3.4.4 YAMAUANUT (Bypass Assembly)

PaaRNUIUsTNOUMEAUUTIIUABLames TS B s ulY nalndeadieile 21871
vio UazdiuUsenaudasdus) 1AIURBFRARIMNIATLTI AR YRR AN
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2.3.4.5 vianava1e (Expansion Joint)

vierpve1eszriUszginuazsiotids (Expansion Joint) Ansaiioaruazainlunsfndiuas
noavszauilunsdfideanisvigednudszgun vieradeaduuuy Gasketed Sleeve Type yntia
UZNaUMBUIINNGIY §1U3U 1 33 Wnuuen 31u3U 2 33 Ussiuend ometeny Wiiunand wagwniu
uen Fewhanisumaninies druuszneuvestoreiiuianeiesinse Synthetic Rubber

2.3.4.6 vi952U1811%9 (Drain Valve)

(%
o

MisEUIgINTeNdenLus iR sE U luviBnnowdkaz1oeNIINUTEAUN
2.3.4.7 yaduiAdauNaLnas (Electrical Motor Actuator)

YaduinfioualnaUTENoUMENBINeT 3 d Wesva YIsesauwuunenld wuseiusu dovau
meila Fvaneurue @30 fuUasdyain 4-20 mA kavdue YATULAFRUABIANINTAAUEUAININAT)
51 IEC : IP54 lg1

yaesnldlunistuindsuagaesiinimaeiulugianidy yuiesaunsonensanlalaglides
080T UAIUVRINIATOUNBNALS NTRRNLUUABIATsisAuUaenisves U uiau dnslesiu
HUATITANINATAAVDITUAIUANE) 19U dU3e nsdlfidin1soenriasoURRLAgsoRNNENTIVEDY

wawesdeinuantiniuwnalinaudenuaissyludenvuanilusetenarsyail uetmasaas
IS L3 (Y =) PN a
fignaunsailesiuanudemeniinainnssualuiiiu

Hand Wheel fiagvitausiuiuindingnaiuauaisuawes deanunsala/dadseguilinsaii
Inifiniideym gaduindousawmesieinssdn 1.5 wiwewsedanldlunisUaduuseniiussiulnimnun
U dIUAUSITOUTBBMDTHBIVINIUN +/-10%

druusznaunmalninianundesinsdluriaseuiendes@aiaiunsanuinlas anglnilino
Juwuuildluiiunnfienniaseu viuawiuse PVC annsanunszualnfinlaliningy 6 weuuds fawin
Tdumanzauiuuawes wasNuateanglnimuaasalininaauniny

aIndnldauauusedaiagsunisdoadanuminzauiunisinauresusegu alndded
lassaseiudanss nusemsduaziiounasusanssuvniiinanyaduiniow aunsaususunisinasla

iialiinanugndedlunisldau uaziedanisaealdileinisuisednm

2.3.4.8 LHIAIUAY (Control Panel)
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(M  Yamvuanaly

[

LRemIuANAeRanslndnuUsegn gunsalnelugrasUsenaumegunsalinanldlunisauny
N15Y191UY0INTLUBNAULTIFU ATUANYALANUY (Bypass Valve) uazgunsaldue 1y 11ns1in way
alndaruau 1usiu

@  lAsaineg

e [d v [ a v 2 [ [ = 1 @ A a A L Y VY
wrsuAussdugvdnuuuinnis dlassadiaduman duiumdnUeiindn Jeaiuduld daes
= Yy o & o | Ao a ¢ vy a ! v
flassaseiudansilagamgsiunisiinsindsgunsal Ussaddesdalalaglilurinsnisdiesnyes
gunsalnely
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(M gun3al

gUnsaifiAsaisudoslifinsdoudatunslug uardesngusnaanangunsallwi iy
aind Mdreuey wavanslil ietlostugunsalidemeduinnsvesiiiy melugesinrsdnnes
ileruesanmnsievesgunsallvinlyimngay

@ NIIPIUANLAZNITUDNADTLZNITINNIL
melugdesusznaumegunsnldsil

- TrinsgnSuvenanugiaulausegun uaslnindsiianiug “ON” Wendudngn
- TrinsgnSuvenanugmaslauseaul uazlnfnAananiug “OFF” WendiUnan
- IrluenanuginnauindlalaUn
- InvenanueInTeAuY @R 1uYed uUsEa g1 uAunIA A fvue Liie
Uasiunsitinuseaun
Y] & v 8 o . Y] [y
- doyaunaudouseauddiu Low/High Tufsavasusasiy

o/ A

- dyeaufounssiuungiu Low/High Tudvazauusesu

() aell

anelideaunsouivgunsalluienduusddiuinsenduaunsaludalaauisavudsle diu
anglwveguangunsaldeusuluviefesasln

@  gunsainieuAy

gunsalldlunisaiuaunisinauvessegiagdedanuiieliuseguinnulanuisidy
Unfiwazdaansie wu luleduedanddedineuniiawmesilumleiunszualniigenitung

(%

Limit Switches A3UANNISIATUNVBIIINMUNYUUTEALN kagvivminNdsdygauie Asiadey
mMsvihau/uvisvesauysegi

(%) AIUDAR I

1%
o

svanmunianisiUavesiulsEaneRafiegd1aUseaul
2.3.5 7d9 (Material)

2.3.5.1 Farviunnaly (General)

Tannlindngunsalnmuadeauning ldidwnnsewaslianysalroinisudn n1sdiwun
Uszinnuagzingnveeian i liaonnn 0aiunIIuA 09N13598390 0N 1UA/U1AS1 5140 UE 1A N1THER
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gunsalfilalldnananlssnuazdondundnfusivosinaniddededlasumssonsu
2.3.5.2 Iron Casting

Iron Casting G’T@dmammmmm?gm%ﬂ ASTM A 48, Gray Iron Castings, Class 30
2.3.5.3 Steel Casting

Steel Casting ARaNAANINNINTIFINVEI ASTM A 27, Grade 65-35 #3889071
2.3.5.4 Steel Forging

Steel Forging éfaqﬁﬂmamﬁﬁmqmamwLﬁsmm'wmmwgm ASTM A 668, Steel Forgings,
Carbon and Alloy for General and Industrial Use, Class D %‘%@Qdﬂiﬂ

2.3.5.5 Steel Plate

(%
[

wiEnlduBndioulsyy dulsyy uazdndug Foadulumumangiudsd
- wHwENu AL 50 U1 FoINARUNINSIFINTEY ASTM A 285 Grade B
- WHILIANVULAY 50 U3 FBINERRINLINTI§IUVES ASTM A 516 Grade 55 or 60 130
ASTM A 537 Class 1
2.3.5.6 MIsnusan1snansau (Corrosion Resisting Steel)
(M adnuazmudsdu
AOINENALNINTIFINYDY ASTM A 276 Type 410 or 302
(v)  fenuazang

AOINANALLINTIZINVEI ASTM A 193 Grade B8 (AISI Type 304)

(@) weluwan
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AOINANRMINLINTIFINVDI ASTM A 240 Type 405 or 410
2.3.5.7 vedalun1sings (Anchor)

vodasiuationuavaninidunaunin AeamdnauunsgIues ASTM A 325 dauusimnani
HalupaunIn ABINERAINNINTIFILVBIASTM A 36

2.3.5.8 ¥a (Seal)
(n) Faw19 (Rubber Seal)

' [
fala U IS)

FagnerendugnduaseiniiauauUanianieninasl

N1INAEDU ﬂﬁﬂ’]i‘ﬂ(ﬂﬂ@‘u ll’]G]i'Wi'WUﬂ’]i‘ﬂﬂﬂaU
(NN./M9.94.)

Tensile strength 210 ASTM D 412

Durometer hardness 60 to 70 ASTM D 2240

(Shore Type A)
@  Fausanu (Hydraulic Seal)

(% (% (% '
[y o o w a

Fausziiudoudu Chevon 5Us1e v uasifufaniianansoldauldisiuiuagsiu 7
23.6 madeu (Welding)
nudendesfiRnmdermuafissyludiui 1 vde 6.4.2
2.3.7 n15%18 (Painting)
Fvesszgivimmadenindnnlssnu Sduneunmsvhinudesmuniissyluite 1.26 nuwid
2.3.8 N13n32ddUATNNIINAFADU (Inspection and Test)
2.3.8.1 NMsMAaURilseY (Shop Test)

(n) N1TNTIVFADUYUIN




Tasanslimdnhewadninnielounans 2 shuanans snnewAvang dwiadunys  dwil 2 nugunsalintesdnsna-lnil
Jarruansnunaila AN 2 POWER BOX

PR WUIAUGNANUATAIUTIVVBAATAIUYTENOUVRIRIUTEAUNEA DY
wazduiinainlaadluwuurlesy

() A5USENDUNLSINU

Uszg19zdoavinn1susenaudiiaanlsanudnde vasaindsenauudasa feavi
Hydraulic Pressure Withstand Test “n@aun159av84 Sealing Ring SIUMINISLAG BUAIUD
NIPUBNFUUTIIU nounzuenTuduievin1svuds Avewinis Match Mark
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(@) NINAFOUNITNULTIAUUT (Hydraulic Pressure Withstand Test)

(%
o

Usepinaeioninsagoudsl
- NAABUTILTIFY 1.5 Whwsaswiueenuuugsaaidunan 10 und
- NAABUTINTIFU 1.5 W18 IUTIFUDDNULUUZIEANAZUINLIIFUBN 0.3 Mpa 1Ty
a1 1 il
2.3.8.2 MINAFBUREINIAARG (Field Test)
fudedessidunismnaeugUnsaindnisindeudaate ionsvdeuanautivesgUnsnl
saenssiudermunludya el nsvaaeuiisei

e

- psIvERUNSAnRIuarMsHetUTiafavene (Expansion Joint)

- miv‘mmﬁumﬂizaﬁfwﬁ%dawﬁmﬁﬂ (Dry Test) uagndufisnin (Wet Test)
- Ms¥vesinuda snsimsdadedlaii 0.1 Anseund

- MI¥UIINAUTEWIN ST A waTANTT TR /Fums

- mwmaau?ﬁuﬂmumwmﬁmaﬁmﬂi%@@;ﬁdﬁw

2.3.9 n1sd1sesaunsal (Spare Parts)

o [

Yy v 6 1 | v v i 4{' v & ¢ o N Y
UIedesdnnIgunsalineegeaenugen1stiean wietiidugunsaldrsealdeudiuy
gUNIalNvIe

e

(n) 879 wasdausziiu 1 Y
() &nd 1 1 (Usazkuv)
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24 \NgINATOU (Gearbox)
2.4.1 Yanmuanald (General)

unilagimunsgazideanuantanlylunseaniuy MSKER uazn1InaaeUYeLigsNATOU
2.4.2 viauazaudnene (Type and Description)

WesnaseuR ot uwuy Single Stage Gear LaZABI0ONLUUKAZAIUIUATULIATIFIUVDS
AFNOR NFE 23015 or DIN 3990/3991 lagldruuninas KB wiriu 2 Feanunsasessunssdngsanta
Uszunn 2 wihwewsadaldanuung wasvuussdaniinvudundulaussuna 3 wiwewwssdaldaulnd
LazABdeaNkULIasanansoRantiteinn1sgauU s nwlade

Weunfasdneinuuegluieniesiinnuuduse neWesiusvyuuumaridgnlu (Anti
Friction Bearing) 5093 Woama1mnuiimagaaid 1 AunaI1e s oaiaiuil daunwinuamsgs
wsiariuma1veaasasinlalninlaglddasiowuy Flexible

UszdnSnmveaiesnaseuazdedlisinii 97 %

2.4.3 @mé’nwmzmaadauﬂsznau (Description Of Components)

2.4.3.1 Anuazdenvauies (Gear Accuracy)

WeunfesuaiasimusuazdegniniloinneruvuIunsiiauaudRNANR LA zALSEY
YaailuLNeI9I1L1951574Vea DIN Quality level 6 38 AGMA Quality 11/12

2.4.3.2 ;5aunes

fseufsfazadlasun1sooNLUULAYES 19 NRENLTPUUTENDU NIUNITAAANULAUNEIRANN
nswdeu diasulassaseliudausaiolraruisasunslanuunfluseninanisidau dnsoudaaiiaiy
wlawsslpsanzndaioaiss ussdaniaduiosasluliiugiufngs

2.4.3.3 gnUu (Bearing)

antunldiesdiusadeaniudesiissuunaoiudnty wasndnlngdnanndveLdes Wy FAG w38
[ v
SKF tdunu

N139AL3899 N UALADITULTINANTALAAIINLAT BINITUUY FeaU15aNUABLTINGN LA
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aesfiansegaiiaaniglannanimnisldenu wu nsdliinluangsan nsaliiia Runaway Speed
Tnglidrdadiuiuassiiia engnisldeuvesgntudedlisinid 100,000 FrluenisiAuaies

2.4.3.4 N5M9U (Servicing)

nseeniuURardinstentnesnw Judluvesaiesanunsanensenarusznoulalagll
RosnaamafdaifulnIasfwiud LN sl iU as i n i

2.4.3.5 5zUUndaaL (Lubrication System)

ASuIeietesnuuULazranTrUUnasaulursufesiimngauiunnaninnisldau dyailes
Wesudeglugraniu fildnsesdiu Jgunsaluaniudeuninuiou

v
Y o w

v & ° v o o v I A o dl' o a
ﬂ']llﬂ']{[flmqu {]llu’]llu?ﬂg qﬂquQSQﬂﬁﬂUﬂ"JﬂLwaqﬂquLijqq (LWﬁ’WIG]@ﬂ“ULﬂiENmLL!G]I‘V\J‘W’])

WaseesuANdeIn1suIulusenItensvineu wasdduuinduaneglnildseninnsuuasnea
IMGRRN

2.4.3.6 n15wdaAY (Lube Oil Routing)

gunsalmuesIunseadueniivgunsaiuanilisuauseudesgninnsuuiseuies lunis

)=

MaulsiufiusdiuiRzgnAeenanesnduriudmneudtuuiu ihdullesenanduinduieed
usesiugs wigndeunuldnsenifiuuazidrgaunsaluanilfsuanuiou f3uddesdaniiduiia
winluluAes

2.4.3.7 Lﬂéaaﬁauaxqﬂﬂiai?iu (Instrument and other Equipment)

sruunasiullulssiudesUszneumeUuddulargunsaling seuundedunmunlzAaIgn
nseaNkUUNUReanInguuNiiagEa 40 ° C szuundsiuUsznaumegunsalinag sl

(%
o o o

uhdudulagmaimeiuaundiseugs w16

2 C°e3

1%

) Yuduli @ldew)
A aunsaluaniUdsuAuTou (Seuuln) 31uau 1 6N

) Miatednsinisivia 37U 1 6
AINTUIIAU 31U 1 67

2

(
(
(
(1) T&nseahsiundeusnnaduasiudiou s1uu 2 &
(
(
(

%) LNATAIIAU IUIU 1 77
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[

%) nvinsgavindunSeuiidsdygyiansaiindulugvegluseiuiiuazgs 3w 1 M

Y

[ P

(
()  RTD (PT 100) AnssitgnUu iedsdyaraniouuasn3u 91uiu 1 M
()  @wnduussduaziiiou odsdya aufountazniy 91U 1 67

()  svuuvieddu

24.4 w3ssdlouanniasfiofiAy (Wrench And Special Tool)

v Y

v DI a4 a4 g a4 A a g v o o ¢
ASudnedesdaniasadonduinnsgiukasiasellefilruillddmiunonuazUsenaugunsal
Anedlafeinisungssnegunsal yaiasealedinandealuvedviuazussylilundes

2.4.5 msnagaunlseenu (Shop Test)
\Ngsnaseuieaiunsnageuilaidunsviheuiauysalaenlidivan suuvanisnaaeudue

A A v a a a v o« a ¢ v °
WqﬂmqmingUWLﬂﬂjsﬂaﬂ Uizﬁwﬁﬂﬂ‘wﬁuaflLﬂEjim’eN:lJﬂ1i‘WEjﬁ]u{ﬂijmm’m’gmmmmmgﬂu%m AFNOR
%39 DIN
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2.4.6 nISNAdaUViaIRnng (Field Test)

[y

UisRessLdunsvageugUnIaindinisinfwdaiada iensiadeunuaudivesgunsal

e

Aaeseiuderivunludyauazan Guaranteed Characteristics f3UANaUDIMT O

2.4.7 msdsesaunsal (Spare Parts)

o

ASudresinvngUnsald1seenall

(n) antudmsuiuarusisevas 1 YA
(@) gniudmsusunaniisous 1 YA
(P) TaLwan 1 U
(1) Fanhudauman 1 A
@) ldnsos 1 Yn
(@) RTD (PT100) 2 YA
(@) Fnmaduussduasiitou 1 Y
(%) 1n9¥ndhansinavesiiy 1 YA
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2.5 qﬂnmﬁﬂi:namﬂ"%‘aana (Mechanical Auxiliary Equipment)
251 darmuanall (General)

unilagimunsgazidennuaudinassnsiveldlunseenuuugunsaluseneu f3udneagdes
Sutinveulumsiamaunsal a9 w3y Iunsgunsalusenavdugililananluuninielildsyyas
Tunvuwuuludyg elinisiindaasnageudniiunisia wasvinlissuurinnugnaesasauysal

2.5.2  uanUsenaunig (Work Included)

: gunsalfunds (Fire Extinquisher Equipment)
- gunsalszueeINAkasUuaIne (Ventilation and Air Conditioning Equipment)

2.5.3 11%3137U (Codes and Standards)

[y

an N1seanuwuugUnIal I5N1sAndaznaaauIrfesluRnuunsIgIuatuaganssialul

- American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE)
- Factory Mutual Engineering Corporation (FM)
- National Fire Protection Association (NFPA)

- Underwriters’ Laboratories Inc. (UL)
254 qUnsnﬁﬁULwﬁa (Fire Extinguisher Equipment)

25.4.1  Jamviuanaly (General)
ASudedesdamasiumasiuunnmetinfiigaisuveulneantan  (CO,) 91U 1 69 WAZKUUNS
LATUAINSDNYALYIUKTS 713U 1 69 7 Power Box

2542  vilauazauaneue (Type and Construction)

fanudsluunaadieuniszasd (Multi-purpose Type) unzdmsulvdszany a (Class A)
IWlUsgian @ (Class B) waglwuseian a (Class O) wagsnuinaswuunnmviinaisueulaeenlan  (CO,)
wanzdmsulnUssian v (Class B) warlnuszian a (Class ©) Feusazddasiivhminvesansiaiilsls
n71 6.8 NN. 139 15 Uoua
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255 qﬂnsaiszmammﬂuazﬂ%’ummﬁ (Ventilation and Air Conditioning Equipment)
2.5.5.1 Fatmuanialy (General)

guUnsalszutgeINIALarUTUBINIARLABIgNARAINILLUULAETBNMUA §3UNNAZABIdUUY
wlaunsiafanLanITgasBenianuauliiaminsveydndng Wehniseysinneunagasiieuirinuy

2.5.5.2 gUnsalszueania (Ventilation Equipment)

11 Power Box A99AAAINAANTIUIU 1 672 I 0T8Uw01NA Waandesdiduluasuazly
duazioudaiin1sldeu sun1sAwIumsnsInIsuaniudsusinia (Air Change) Aodtauauly
AAINTVOIRININEULRTEN IR TUUR AT
2.5.5.3 gunsalusuania (Air Conditioning Equipment)

Y 1% 4 v L3 [ ng 6 v a a [ 1

H3udneazaesdamigunsaluuenieuazasly Power Box gunsaliesiliduslidanayly
duaziteudlaiinisldany :1ensAwInmIn1szAuIeu (Heat Load) Aeaiaueunliiminsvedgindng
QPR e gk RipR RN R M DR bk

ARUNSARSAatoRnuuUUNNd S UaIsTIAudY R-134a Taunsaldesiunsdifinszualnii
nIodlnanAuNSoUaITALIINU d1UARYAY8Y Condensor ABYINNNAINNDILAY HATUTZUIEAINLTDUN
vinunaneguilisuwaziiusadasiuasuidems

2.5.6 nsAUANLAzuEIInglWANLESN (Control and Auxiliary Power Supplies)

gunsalnmuadamidmsussuunalnaiuagfaanunzaudmniunisiaudugunsalaiuay
wazwrasingliinasunseyluiide S1.05 Control and Auxiliary Power Supplies

257 qﬂn5m‘1ﬂﬁ1 (Electrical Equipment)

gunsallnfinildsiudussuununssanadedinuautinuinvualuiite S1.09 Electrical
Equipment
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2.5.8 01518 (Painting)

(%
Y

fufnimAnmuavesgunsalidanleegiuinsasseadulumumsljuiRaudenmueiisey
luide 1.26 ¢uvind

2.5.9 nInsvdauLasnngau (Inspection and Test)
2.5.9.1 Farviuniialy (General)

gUnsaliedpsnatsznauiimuedestiunsnsadeuLaIAdoURLTisEYATe 1.17 Inspection
and Tests-Electrical/Mechanical §3Ud1s#eadan a3 eailo/gunsaliildlunisnaaoy nsmaaey
gunsalintesnausznouiamndesgnnndeunnlsanueuiasshnsvuds uasduisosdineauna
MINAARUYBAALUN TR

2.5.9.2 Type Test

o

UIeRLEnLenanTInlaiinisvin Type Test vesgunsaiiniloufiugunsalindam

ey
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2.5.9.3 MsnaaaUiilseau (Shop Test)

ASUFRIALIUNITNAFRUNLTIUA
(N MInadeuldEn

n1snadeuTanfaenagaun1ufi seyluiide 1.17 Inspection and Test-Electrical/

Mechanical
@  nsneaeuiilsanu (Shop Test)

n1snadauianfenagaun1ufi seyluiite 1.17 Inspection and Test-Electrical/

Mechanical

2.5.10 n15d1509gUnsal (Spare Parts)

(%
o

Asudndesauesianisdrsesgunsalidnlunseusian warimvuanisdseuniainliudasiu

L4

= 1 [ 4{' i < A YooY
"'ZNi’]ﬂ’]ﬁl@\ﬂﬂi'ﬂﬂ@&ﬂﬂi’]ﬂ’m@\‘]ﬂ’]iﬁJUUi%iﬁlﬁLWEJLiJUVl’]\?LaEJﬂ"ZJEJ\‘]%I’J’]%N
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2.6  wsuAdUMlaATes (Overhead Traveling Crane)

2.6.1 Yarvuainialy (General)

v Y £

UI99TADIIAnIATUAGeUNmToATweIeltlun1sUsEnouTud VR LAz gUN Tl
N5AAFAIEUNTAITINTENIINISRRas I waznsUnsesnwgunsallusuian

e

d' A A o Y = wa a o &
Lﬂi‘LILﬂa@uwL‘Viu@ﬂi‘b‘gm@ﬂﬂﬂmaNUquﬂLVIQUF’]WQWSIUU

- U laidaendn 1.25 whwesdiniin
gUsalIninIgn
- AnuLsalunsenduas (Lifting speed)

o  Unf 8 LIRS/ UNT
®  yngY 0.30 WAS/U9
- e lunsindeusianuuwienlsaliii (Crane running speed)
®  Unf 20 LIRS/ UNT
o  yng 5 LIRS/ U]
- anudslumsiedeusnuuunrndlssliii (Hoist running speed)
o Uni 20 LIRS/ U]
®  ynYg 5 AS/U
- szeusuesu (eedszuna) +19.75 3. S9N
- izﬁuﬁwqmmaqmzﬁuaaﬂ (lneUszann) +17.00 1. 99N
- anunhsesaznuaTy (neuszunn) 4.40 LA
- 99N (Ineuszunn) 5.40 LAS
- uuvasdnelui 380 Taasl 3 wa 50 133nd

ﬁ%u%’wé’aqﬁwmwaaaﬂl,l,uumauuaﬂmaa%ﬁﬁm fieatussuunmsinueasulaededaus
Timnsvesiideeysii Mlassadrmdnvonasufessznouudnaiaainlssny Wudufealifing
Jeureiu insudeaadouiilaluause wazdsuuauvdndenisiureseined insudesilaivdsl
muAMTeasuLUUTTaslW (Wire Push-Button Pendant) @eansnsatiadulifisesu +17.00
.39
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2.6.2 UaLarlAI9E319 (Type and Construction)

Asudeadavasuliihuuuldnumiiefisye azniunsy (Bridge e Girder) lduamasii
lunsmuausenyaduiniow AUAUMSAGaUNinldlunAAIUAL

YeANEIsatunsensedlitesndt 1.25 wihwenhningUsaiivingan uagdesaiunsosn
AalduaeNinsinasgUunsainseseni N sUnesnwes iUl Lases s la b

e

K SUINADI00NLUUMVUIAVBLATUIILNZEUAINNINTIFIUVES DIN 15018 ¥301IMI151UBY
| dl

MAgUMn AUEIveINIsENkANSIARUNYBIREYBENAEAtaR kULl auiun1sldeu

2.6.2.1 5291A5U (Crane Runway)

(n) AUNINUBIAT NI ULATY

[ U

A3UAADI0BNLUUMNTEEENNANNNANYBITNUALABIAUB LTIMINTV0IK 119190

(@) SNLATY

1UATUADIUTENDUFDAULAULANANIYDITLAUNRDALUIAINNYNILATUNIUA LAY T
2 1. LAYLARLYIOUYDITNADINNTHoE8AY

(A  ©19TRINUNTIUNA
g19MUNTEUNNABINNAAAIIUAETY 4 AUVBITI

(9) ANUHINNANITIIVBIATUUUIN

A9 2 HIRBIRARUNDIINANITINVDILATUUUT ﬂizﬁﬁizwlw%waqmiugﬂéfm AU
v A A a | a
foanaaunmaludnluiiy 150 uw.

2.6.2.2 Iﬂsﬂa%’mﬁﬁmms (Construction Requirements)
(n) WATU

- avNULATY (Bridge Crane) HAnTunugUinamuimualuiuunIseniuy
Aaalan1uNIn5gIU DIN 15018 @a3582n151AeRa (Deflection) Ya9AMUAINANIUKUIAY
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FAARTUIMNUMTNVRIT U TINNIYALARDUNAURUIALINIUATY ABdtiaedn L/750
YRINTINTVBIATUEN

- fiuaneits 2 Fuvesasnuasuazdealidaidou seenuuuiosddafienns
AT1deu annsanendoleite Tunsdfideunn favmuasudedlguiuiu 35 .
nsUsEnouyndaideudieg fiuaeisansduresasmuiasuazdedldadnindeuazuiu
NAEINULTIFLAES

@)  YaszUUiuAGeUnINY?

Tassaamdnvesyatuindeunmendoudunvudunstad TnefuiumdnieFouly
dwsuduidatuiarmunarsynduindeu desgnosnuuvanlianinsanszanelvanludaus
agdowiigiu Janilivideasdeadumdnnds ynduindeudosesnuuuuazudnlaggnanine
Wweatudsenluih

(m) NNSTULARDUATULUITIN

nstuedsumuwwIvdesesnwuulinisindsuiivesiisenduldeg walnaneld
nsduaziiou In1suganisindsuiivessentaglimausaliin wWelinnsdauveilesdu

) 59N

sowesfifusandesegniinaisuesson sruuie munvennsuiomasdulngldniiy
uazugUseA3 heat treated and ground WloAT MUY sONYANINWENTTewEnude 3
JoanFelugiifiondesads dueieaads (Rope guide) ¥iarnundnwdesila Self Lubricated
szuuusavassanbiliifaaduuuy DC Disc Brake sazsiosusunndlnadnlud® (Self Adjusting
DC Disc Brake) wazazdnnisvniuvessonvaziiiiiusnmun asnadsviiannimangu Galvanize

anunsasulvanlannuiindnfnvuaiieanuUasnse

MZYOYINIINMAN Low Carbon Steel Feanunsanyule 360 oeen i Safety Latch uaw
\Juwdin Lifetime Lubricated fipafilusuuseiuaingnin

@)  Weufes
v a ¢ Y = A & NS & o A = d' 2
W@ﬂLﬂﬂﬁUi%ﬂ@‘U@l’Jﬁﬁq@LW@QLﬂEJi LU ULTUAINABAU Nﬁ@QQULwaqLLUUQﬂUU‘WiQﬂaN

YIONTINTLUDN NEIUMDUNESADIMNENENUABNNSAANTDULNNY VanNes UaLMDS SO9AUWNAT
wagduUIENaUdLY wABIYNEANAIINNNITATIVERU Alignment Ll
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@  gunsailih

gunsallufindesldiunszualniln 380 Taad 3 wia 50 LF3nd aruisariauldeyns
sawilas Tnefidy “Power On/Off” uansanugnsviney nsmuauasulasdlinuiioguuiiu
puAuiimssiedeudunuuirdeuiidaszandiasy wasiameidouseainszuuinelngn
yowuasy JunafiuFentudsdisesumstlosiuduuazi 1P 65

sonliiindesfigunsnifestunisenuimnifufidadunuy Electrical Mechanical
Overload Protection iftatlastumislésontwilonvasimdniiufitnd fmuald Limit Switch
sgdpaianudengvosgluiunisigsgavienign Tasldnisiauainyaiefdanisie
(Gear Limit Switch)

2.6.3 N15AsAVEBULALNAGBU (Inspection and Test)
v & g v
nsngIvdeukasnaaaudesduluauunsgIunld

Yo ¥ Y [y PN - Y] g v a vy
NTUQ'NW@QNI‘UTUi@QNaﬂW§V|Wﬁa‘ULﬂiu‘Vl 125 % EU@\?U'WWUﬂQ\Tﬁ@WrLSUEJﬂ ’Jﬁ'ﬂﬂ?ﬂ@ﬂﬂq\pq"ﬂqfl@q%

Y
v Y o

el 5udnvinsnaaeuasslunisendmiln §3udneressuraveuAldanevvualun1sdnnusany

'
[y

wazaniagyinnisen
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27 gunsalszuulviuazszuuatuny
2.7.1 ANABINITNALY

shdetaryfineanBuavasgunsaiszuulrifiuargunsnissuumuauiildnudmiulasins
Tsslwilmdadanana 2 mssenuuy nsudn n1shnsis waznmeaeugunsaiisunazegluvaulunas
sunazegldnusuinveuvesiiSuing mndnuautinanadadug vestaquazeunsaifilailasyyld
Tudortmuni assedldsueyianimnsvesfiddeuunu senuuy dam Feksuasnadou

2.7.2 VBULVAVDINIUY

YoULINTDNTUIEA a3 sEnaUlUf e usanLUUMIANTSY Mudam wasaufndsgunsal
szuulnifhuazgunsalszuumuauiildnudmiulasimslsswihmdnimans 2 veunvesnuasies
sufansvadeuiilssnu msvudundianuiineaine nmasevausIousvsgUnTaiLALYRITEUY
Tagsa MInnapuAuATes nMseusIdIMii MIrIUANANNINLAZNSUIINTTANTSTSTLRAGS
YouAvoI Uil

2.7.2.1 w3naiudaliiiuswind vy 1 ga 3ufeunsalatiuauunie 1wy ssuunIzauauuwiman
aruny Saddesiu Auanidsadmsunsesniliauazgunsalseaiiunandinseavaaioeiiin

Tnldin

2.7.2.2 wasinusninesvilneniadiuiy 1 ¢ wieumeiiaddesiuaissnuialui dinesinan
ndsuLazgUnsalvwuaIaanialwindensly Power Box

2.7.2.3 wosialusninesyialuwanadnuiu 1 ¢ nieusiesiadUesiuimesinamdinuuazgunsal
FuvsUTudygalanisansndlesiumadnihlvadounduinnsluieni iegidy

2.7.2.4 Swdlasiumaslnihnadounduinasludiwesinusninesyinlunniaea

2.7.2.5 unisedmuaulningesniounssiagdesiunarinesindmasnuluihdmsugunsalluih
wsenmldnnglu Power Box

2.7.2.6 wramuaulninnseuanss dmsugunsalativayuasoanndalnii Siaddesiu nangnidu
wazaunsadlniusssinildnigly Power Box

2.7.2.7 Swddasiumdliiuazssuviwesindmasauliihdmiu wiseiuidalui datuaulin
W3 mMInun wazgunsalluihdue MAgatesniglu Power Box
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- American National Standards Institute (ANSI)

- Engineering Institute of Thailand (E.L.T)

- International Electrotechnical Commission (IEC)

- Institute of Electrical and Electronics Engineers (IEEE)
- Illuminating Engineering Society (IES)

- Japanese Industrial Standard (JIS)

- National Electrical Code (NEC)

- National Electrical Manufacturers Association (NEMA)
- Thai Industrial Standards (TIS)

- Underwriters’ Laboratories (UL)
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(Master construction schedule for approval)
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4. senunalundazifeu 2
(Monthly Progress Schedule Report)
5. $IE9IUNITATIVFDULAZNITNAZDU 2
6. wuulunsIniuarmsnuansulATINg
n)  lodmsunisinauass (Actual Size) 3

U)  YUIA A3 2

(2) wuUnNeas9aTe (As-built Drawings) wazdayadzmasiiauslunal 2 oy nasin

TasuenansNIsSuUNaUIU

518015 wudnun (Yn)

1. NsneakUUTaLuUaUNTal 2

(Reproducible of Drawings)

2. uwuu (U9 A3) 3
3. wuutugavinevesderiuua Menisuan 2
waYIIEANTIER

4. Wawwesgudelumsvinnu 1 Sad 1

(Original films of photographic record of
the works with solid printings, complied
into a film, 1 album)

5. Yuiingunn (Photographs) 109015911974 2

Y

< 1] 3
sudunavy

o

019 AIUANIIUYDN 1 BINTUUU LAY {SUdneazdesiuiinveulunisdamiuay

AN LITDINIVUA

1-3



Tasanslimdnhwnadninnyiedounass 2 suanass sunewAvaigg Jmiadunys g 3 nuaneddladiusegs

Jornuaninunaiia nIndl 1 sruulndiuses

1.1.6 aflan1sufuReunaznisungeinm

o |

A SuIeaziesinauedlonsUURnuwastn St VA UANNUYRIE 319 Neunasdl

L4 1 ¥ = g

mM3dndauarinfsgunial dlevzreiaseunguiisnisinnmgndes n1sUf RN Mstrgesnm

9 Y

;Y o

wiesdle uazgunsal naWwINlASUAMLWILYOUIINGAMIUANIIUYBIN I T ugRVINEd {504

Lo

wroavhdwgilodnuau 5 ¥ uazdaddvimununuresiinnie lnggudnasiedeilayszd

Bllasamsane
1.1.7 n1savusuliautinnuszan

pdsrnmsiaduagaraivnudunm 2 dami maFuiasdeshnfineusudmdi
Uszdwesfiidrafenfumsiissnm maufiReu LLazﬂ’]istiaiJLLstiﬂJQﬂﬂiﬂj‘l;léﬂmJ(ﬂ melidnanil
mMsnauunsineuilasaziden szdeninauoseramuauues sl eR TS
Anousuiidntuazdesiuogfuamuiiuseuvesiiidede

AltaevimueiiavuliTvegludyaindne
1.1.8 41Asg U

lunseeniuuian MkEngUNTal N13NTINEU N1INAFDU uazAnauTRluNTITIuYeS
gUnsal uenanaedinatwmanuauiRviermssudull Widanumnsgiudsd

(1) Provincial Electricity Authority’s code (PEA)

(2) Engineering Institute of Thailand (EIT)

(3) The National Electric Codes (NEC)

(4) International Electro technical commission (IEC)

(5) British Standard Specification (BS)

(6) National Electrical Manufacture’s Association (NEMA)

(7) Underwriter’s Laboratory Inc (UL)

(8) Deutsche Industrie normen (DIN)

(9) Verband Deutscher Electrotechniker (VDE)

(10) Japanese Industrial Standards (JIS)

(11) wwmsgrunshnsanislihdmsulszmelne
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1.1.10 AauA WYY (Workmanship)
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JeAplnnAan welidanumdenlunnanzvesvhnungldteulunilenaaziatula

¥ '
= A )

Fudulanaviosenndosiuiuy 08n Nunntdula wardiuusenauresaunsal avdeaelinny

v = v 3

wisngaunug (Casting) Axdesdasieiion (Nuts) uagdasuansgunisinnsiauysalliluiuusiey
dmsuuendan dendalle adninded 1av dmiunie svdeseyluninsgu Intemational
Organization for Standardization laglduinsgiunissnisiadussuuiunin §3uinsasdasld
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1.2 sguvdangds 22 kV

1.2.1 Ty

suluduilasusznoude gunsal warnishndasrutuasgs 22 kv Tngagimuamissoly
dlwihiudnuszneudu Iadeanysalauildfuali

spuuaEas 22 KV nieuRnsis Overhead ANUNRTEINYRINTT INThdugiiniAaell 3 Lla
3 ane uaraeiu 1 ae lensfnnsanazdosfanatuialifiiaeunings 12 wns seozsing
sevhaialnissana 40 ws viedulumasnesgiuresnisiiihiniiane msfindsansazdes
fidhusesiuuuauiu dsagaguumuneunin (Cross Arm) Tngeuneuninaginisoguudiuuugn

yodka i
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(1) 41nsg1uY
gunIallusEuuLTIge 22 kV Agdadldnuuinsgiuves ANSI vie IEC vise NEMA %39
UL %38 TIS iounsguildufiseusy
(2) ¢ihaewn (Lightning Arrestor)
o v 1Y) = a ¢ v a ° 1
midetihagaeslesiuarudsmenaunsainiwiuusegs nmsivileadiveeine
euay lngazaealaunsgiuniy IEC99 wse ANSI C62.1 wsalnalfess
BRI LNUTTTY

1 97, finFanIguDn

- win

S L TC X T VR 20-21 kV

- fifaAnud : 50 Hz

- Fyrduiad 150 kv

- N3zud Interrupting : 10 kA

(3) we3AIEd (Power Fuse)
wnesihdagdesausadesiunisaneasvesssuy iWedssiuguniaivedseuuain

ANIEEIE LazazAaslanIuuInIgIu IEC 222 938 ANSI C37.41 w3aLilguiii

s

AaNTRvUN NI

Un : 1 97, AARanNIguanluLUIAg

2

- NOALTIAU : 24 kV
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- fideeud 50 Hz
- AARANUNUADR YL T : 125 kV
- fifenszlaund 100 A (cont.)
- ASEWA Interrupting : 10 kA (Asym rms)

(4) nilaudasliwasuaz Revenue Uinas
gUNIalTIMNAAEAaUTENaUAIY MokUatusinu nilaulainseua wae Revenue
fwes Tnailulunuuasgiuves nslnidiugiinna
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dneunindendunuunouningnwss Aavenalvzdedl liinssoniadiuud
9zdoululuy Portland Cement MuRSEIU ASTM C-150 W3ewisuwin aaunsnwnsotan bl
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(¥) ATUABUNTA (Cross Arm)
AuABUNENIEAnRIULEDATNAABUNTAZY 12 1Wns TuIRvasuADLnIA LY
muderimunvesnsinihdiugiinig
(A) @nefuwazanfndeddmsudnaneds nieugunsnldudn
aofuazAndsuuianounings 12 was lnsfmdndn (Bayonet) 1udisessu
Famandaazdesiunandanlud vuauazgusradulunudefmunvesmsluihdiugiang
1) anda (Guys)
Usenaudie mn Anchor Rod Anchor Block wazgunsaifildlunsiings mnvedas
. uiuU Double Galvanized Stranded Steel Uil i 1dAva3aIn wAUAZILIAYDY Anchor Rod
Block uazn1sfassvanainounin sondulunueudosnswazdormunveanislniidan
ninne

() Yandu

[
a (Y

Tandu n3an13fndsgunsaldadu Galvanized Steel Flat Brace d1135udn
a o oA U o = Aaa A aaa a o .
ATUABUNIAAILTBN FITUER MaeA T Y¥TinveRUINYDINIT lun1sfnfauay Concrete Backfill

wazdue lneviunazseadulunuderimunvesnisiniiidiugiinig
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1.2.3 2A5n15ANNY

Tunsfindaanlihussgs 22 kv asfoadulumueudomisuazdeimuavaanislih
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(1) bz 12 wns
anlihazdosiandluuinafuiiunnssezUszana 40 e uasildnadldAudsvana
2 wns Seduegfuanmitufidy

(2) faevh

(%
(% v

AERngfidaufiAnaandoutas 3 wla Fa9z0g UUAUABUNIASALTIVIN 100 X
1,000 x 3,200 1. VaoRARITIUSIIIALADUNTA (Cross Arm) U179 100 x 100 x 2,500 4.
(3) wnesid
wneiiing vieasetioifladusage uazgunsalfameu (Cutout) azindsuiinm
aonTlRndmsioulasuuA LA UNSASALIIVUIN 100 x 100 x 3,200 L3, YEOLUULIIULEAALAARA
nseUleWiThduazaUnsaifiamey (Cutout) firuAsundn v 100 x 100 x 2,500 34l
(@) wioulasiwosuay Revenue
nilaudaslines wag Revenue lu Anodized Aluminum Cabinet nslundiuginia
Hufdnnsen
(5) agds 22 kv
anvdaduwuy Fuawuduiin (SAC) AARaUUANILUL ATUABLNTR (Cross Arm)
AuRasaeln wazssezanYiostnasesdenanaaiunisiihdiugiinia
(6) aeRuwariandn (Overhead Grounded Wire and Bayonet)
aeRuasinssiuimindauuseavonailiiinusgaiemdndu (Clamp) windasgse
fuaniieg meluanluiindae U-Bolt Clamp w3e Wire Rope Clip anniglulanlniinazse
sswinaeRutuiuRy wEndauuanluidunuu L Shape Galvanized Steel 4unng 2,500 3,
wazfitanlnliuuu Dead End 138 Angle Structures az@asilnnnueninfusunisiansauas
Fnsdndazdeadulunudeimunnsliiindugiing
(7) amdn (Guys)
anBaagfndaiialifiuuy Dead End Angle Structure #39 LE@IABUNTAEL 12 LUIAT
wiaiasesfulunsdaduauy S3nsindiarndnvzdeadulunmudemuuavesnisiniindu
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(8) MsfnRssTUUAEAY
avRuLATUsasRuTesTTUUAEds 22 KV azdoadulumuderuundsd
(n) vdlauUasiiwas waz Revenue Hitno3
nlouwlaanszia nilauUasssiu Revenue Hwas uaziudninissdessaniuany
Aunazuvisasiu mefuvemileutasazfusniuiasAatuilanssduveaaln wasuserie PVC
VWA 2.5 LUAT WNAIAUILABIEALEN 0.05 WAS
(1) AuumuvesmeRuLazsasiuaeudulunudervusidvualy
(9) Msfndeanedusgeiuusiivionaesdni
Fnunzniafni e saudeTanlun1siade 1wy lareunda aulusesfuaisds
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1.3.1 1y

7 g 08 il Y 919930 Wd 139938 RY WU 2935 LPL w38 LP2 Failnauanld ds1eaziden

Yo4bATIAINN ANwaEN1IYINNY Laggunsalyiedll

=

(1) fazavailussruiiing 400/230 1aad 3 e 4 ang nIoussiu 220 1ad 1 wia 2 ey
Aanansliluiuy

(2) Fazdoaudunuula Enclosed Type) lugimandsdadlaumsgiu vuiudoulisuly
(Concealed Hinged Doors) waedifiuiifivmngaslunisinsis uenanaedinisseylifueenadu

(3) noewnatd ULUU Hard Drawn kazd 0anunsehalang 1,000 waud A 9A151947
(uitviiein) TnsasdoasFoudauilidmiuusasma

@) JazdesindainddnnousnlugdAuia Molded Case Circuit Breaker w11ALTIFY
Srunuinnedoniulunuuuy uazasfesianisadaunidmiuimsealife

(5) Fazdesdnwiondosiudndmiuviotosansegiedon 6 §1 uae 8 i dmsugluih
M&s (Power Panel Board)

(6) azdasdmiiedovosudarsneans lnsagdosindslinmeluvinariduosudas
glnihdoy

(7) fvaeq do1aldaredeusuiu aanedzsaslyiuy Double Lugs ¥30 Tapped

Connectors AsliuAzABIlnITInwWsELYtinves Lugs Wiegasedmsunsienuwvaelvivansay
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(8) fazApwmaniguas Square “D”, General Electric, Wasting House %3atigruivin
9) aunsailesiuiihnssuartazdeadalidmsuanusiuiuanszaannssuaing wagnis
dulanilnUeainduotgunsal vunvesgunsaldasiunssuaiiiasdesdinumungauiiazlely

nsteatugunsaivianunla

13.2 M3nARg

(1) zfvsildoriteseningiuniieg1atey 50 wu.

(2) guilafnuuntieaviesdamensauazuen ageley 4 Y

(3) frindnildluntazdosdinetenliigdoonuenas

@ 2v9sdrsnsvesdazdesiilionndt 20% vomsasitenund flug snfuudazinng
mvualiua

(5) uraAIuA 3 wla azgnAIuALlag Isolating Switch Integral Tug

(6) Taursvneunsazisaadeusieiyn neunaziiluinniglug
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