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1.2 YOULVAVDITY
13 iTeuse
1.4 UIATFINOWBI NUNY WATNHNTENTNVBILNY
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1.26 Uy 1-31
1.27 Nudou 1-34
v 2 wlesiaui (Turbine)
2.1 Formunily (General) 2-1
2.2 vllauarAanyMe (Type and Description) 2-1
2.3 Uayaganukuy (Design Data) 2-1
2.4 Overspeed, Runaway Speed, Critical Speed and 2-2

Maximum Pressure
2.5 MamsnanuazUsyans e aadeaiaiuth 2-2

(Turbine Output and Efficiency)
2.6 ﬂmmwsuaa‘fﬂ (Quality of Water) 2-3
2.7 Runner 2-3
2.8 Casing 2-4
2.9 ﬁaﬁﬂﬁwLL'ﬁqé’fuw%fawqmmuaumﬂwamaq‘fﬁ 2-4

(Nozzle and Flow Regulating Arrangement)
2.10 Braking Jet 2-5
2.11 sosAuman (Turbine Guide Bearing) (§niin1sldau) 2-5
2.12 Iwatazdalnan (Shaft and Shaft Seal) 2-6
2.13 dfundedu (Lubricating Oil) 2-6
2.14 Turbine Terminal Box 2-6
2.15 aquaha%ﬂWﬁq (Turbine Electrical Auxiliaries) 2-6
2.16 M3UsZNaUilssu (Shop Assembly) 2-7
2.17 nsVRdeUnSsAndT (Field Test) 2-8
2.18 n3drsesgunsal (Spare Parts) 2-9
vaaail 3 gunsalAIuANA91ULTY (Speed Governor)
3.1 Formunialy (General) 3-1
3.2 vilauavAanyMe (Type and Description) 3-1
3.3 Guuml,azﬁ'aulﬁuﬂ'r{ﬁmu (Capacity and Operating Condition) 3-2
3.4 N13AIUAN (Governor Control) 3-2
3.5 nsiiuanglil (Wiring) 3-3
3.6 Lﬂ%aﬁauazqﬂmaimuau (Instrument and Control Device) 3-3
3.7 srUULSITUIE (Oil Pressure Unit : OPU) 3.4
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3.8 \n3esilefldnonuazUsenau (Wrench and Tool) 3-6
3.9 N1IRTIEBULALN1INAFDU (Inspection and Test) 3-6
3.10 nsdrsesgunsal (Spare Parts) 3-8
wuadi 4 Uszgaduida (nlet valve)
4.1 Farmunvialy (General) 4-1
4.2 vilauavAane (Type and Description) 4-1
4.3 NannN15N1398nwUU (Design Criteria) 4-1
4.4 Teazdenvedgunsal (Description of Components) 4-2
4.5 @9 (Material) 4-7
4.6 nsideu (Welding) 4-9
a.7 n1591@ (Painting) 4-9
4.8 N1INTIFDULALNITNAADU (Inspection and Test) 4-9
4.9 nsd1sesaunsal (Spare Parts) 4-10
wuaafl 5 inswadeuiiilafisus (Overhead Traveling Crane)
5.1 Farmunvialy (General) 5-1
5.2 wlianazlAs9as1s (Type and Construction) 5-2
53 N1INTIFOULAENAEBY (Inspection and Test) 5-4
wu2adl 6 qﬂnsaiﬂsznamﬂ%ena (Mechanical Auxiliary Equipment)
6.1 Formuaaly (General) 6-1
6.2 NuianIUsEnaume (Work Included) 6-1
6.3 110131571 (Codes and Standards) 6-1
6.4 isUUismaﬁﬂLLazWiaﬁﬁﬂ (Drainage and De-watering System) 6-2
6.5 syuunaadu (Cooling Water System) 6-a
6.6 \A30$8MBIN"A (Air Compressor Unit) 6-5
6.7 Qﬂﬂiﬂjﬁmwﬁﬂ (Fire Extinguisher Equipment) 6-6
6.8 Qﬂﬂiaﬁ’msﬁuﬁ/ﬂ (Water level measuring device) 6-7
6.9 gunsalszuigenakazUSueIne 6-7
(Ventilation and Air Conditioning Equipment)
6.10 nsmuANwazurasIlniEsy 6-8
(Control and Auxiliary Power Supplies)
6.11 gunsailuih (Electrical Equipment) 6-9
6.12 n139d (Painting) 6-9
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NU2AN 1

gunsalszuulniuazszuuAIUAY

1.1 aufasn1snaly

siateisvyfarandenvesgunsaiszuulniuazgUnsalssuuauauildaudmiy
Tasen1sluandsu n1seonuuy n1swdn n1sfads wagn1sveasugUnIaiy anun
wagluveulnvasnulaveglimiuiuinveuresiuing mnligaauifimanaiadug veeian
wargUnsnifldldseylTludornund sdedldsvoyifandmununuresiiritsnouduny

POALUY 90U AAALLATNAADUY
1.2 UVBAULUAUVDINTIU

VOULINTDILAEFsUTENoUlUAMBIILEBNLUUNIEIAINTTL UTANT uazIILAAG
gunsalszuulinazgUnsalssuumuauildaudmsulasinislssifimdal veuunvesny
wdesnuiimmaaouilsanu msvudandaanuiideains mavaaeuanssauzvesgUnssilay
yes57UUlngTIL MInAasLALAIes MIouTEMTi nMsmuauRaANLAZANTUIMIEANTS
vosuRiaRks voulInvesulidel

121 103 osiudaliing1uiu 2 ya uazgUnsaiUsznaurie 9 WU sEUUNIEAU
aunuumén daiuau Siaddestudmiviniosdndalii svuudostunstdosiuanioed
wsatullalih uaznszualwiliAuniefiGoninlinsslnluszesnandu 1 wavgunsaldeasiuiives
wisesriuiinluii

122 gauauluiiiusesn LV switchgear F5Usznausie szuudostunaziinesiae
ndsaluih grrumumdndmiugunsalliiussiimunuanedesindaluindses favau
Iylihnszuaadudmiuinsesiudeliinusazieios damueilwinnszuansuazdmunuees

1.23  vdautaslihdiuau 2 e FHRARFIS 1,000 KVA, 22 kV/3.3 KV, 50 Hz, 53UU
mdoLdu ONAN wuutgiy

1.24  vdowdaslniindiuau 1 90 FTRAAE 30 KVA, 22 KV/400-230 V, 50 Hz 53UU
ydeifu ONAN wuuthify

125 wifouvaslwiindiuau 1 ya ATARAAAIES 100 kVA, 3.3 kv/400-230 V, 50 Hz,

wilafnsan1elue1as (Dry type, epoxy cast resin, indoor)
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126 szuuileatuuaznsiadndsnulwindmiu wniessudaliii dauaulviuse
dvtavun ufeutadlni infesdudnlinfiss uazgunsailaiindug MiAeados

127 a3eafiogunsal fAIUANYDITIUY 22 KV, 3.3 kV szuudesdiuuaznisina
mudainunaves Mskiindrugiinie

1.28  wawesliih 3 wia-380 1ad uay 2 wa-220 Tas dmsugunsalatiuanusing q

129  YoLUAMeILAYIATITAUUAADII UL 1 90

1.2.10 yaszuulnlihdrsesdeliesduiu 1 4

1211 aewadara warszuunaiuasl

1.2.12 sguuviskassnaauasl

1.2.13 szuuseasnulazszuulesiuiig

1.2.14 syuvdedns

1.2.15 58UUNAB4TUn

1.2.16 szuunsaduwazudasioullvg

1217 \eesiuialwindis: 50 Alaladues, 400 Tad, 50 Bynd

1.2.18 gaunulihdes

1.2.19 SEUULASEIMAZHNSY

1.2.20 szuuauaulsaluiin

1221 syuuiaiedile’n

1222 gunsaidsosdisniu

1223 MsnAdeUIrUUTIINALaznIsUTI A didmunaiuadesuaznnsdey
Unysqunsad

1224 gunsaidun Adidusudaiestinedang dwmiumaiueieuazmstingsnugunial

1.2.25 MIATUANNIUNBATNTINATFUUUTMIIANTTAGY

1.2.26 vy mmaideusetunsinihdaugiinie

1.2.27 dawienenarsuaziuunierimnsduiusesdmiunsvesygnidonressuy
22 Alaladvesnisiniharugiinig

1.2.28 davinenaisuazuuudmiuneasiansenimnsidususesdmiuldnoasndasinis
Taalwtilmda

1.2.29 Lﬂéaqﬁaﬁm%’umamaauqﬂmaﬁﬁu’wm

1.2.30 aldTnesngg dwsunisieadne nsvadeunasvnasaimasaarudnlngn
Al A enthifudeunds

o

Udvzsesauegunsaldrsesiiuusinandningunsaivand miugunsalssuulin

@32

wazgunsalszuumuay nelduesienisaunsalfnarndumadeniidivesiuiiansan
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13 aauna

& a o

ndeuderasszuuliin 22 Alalaad deedl

131 TP-E-1: arewala 22 Alaliadazideurefiainddnneuiifnssuuiailinounin
Usnaaunioudasnsluiuiilslin

132 TP-E-2: idinddnnounaziineddoviel saudsuiuaneiaia 22 Alaliad

Nendinnouludausiaansuanvinevesnisinidiuginig

1.4 1195FIUSNB NUNY UazN)NIENIINBILINgY

N1988NKUY N13WAN N5UTENBU N15ARG wazn1svegaaugUnIalszuulnfinuazgunsal
isUUmuqmz@fawaﬁﬂjﬁmm’faﬁmumadmmgmﬁ’]\iﬁwaﬂm"]wiswlm’mﬁﬂﬂgwmaLLas
agnsenssvetive daleluil

- 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)

- IWluminating Engineering Society (IES)

- Japanese Industrial Standard (JIS)

- National Association of Corrosion Engineers (NACE)

- National Electrical Code (NEC)

- National Electrical Manufacturers Association (NEMA)
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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)

- Underwriters’ Laboratories (UL)

WPIFIUS1B WA IUTEIMATINTIngIneLasngnsznsIvedingazdenduatuaign

fszmaldnouTusonamveneuanansuslunsany
1.5  #@nN17swInasuvasdanIunineding

gunsalszuuliiagdesgnesnuuu Ianunsavinuldund wagdeilotnuanineiniea

wazdunisfans lnggunsalfianiniglue1nns Ngaumgiuindeu 40 asrnvaldya gunsali

' 1
a 14 ¢ aa (4

AnRIN18UaNe1ANS Noanaiiuinded 45 asawaldva uaraUnsalNAnfesenitunaIuLay

Y

a a a 1%

waaAn aunsavinulaung Neamniivindeu 60 asruada

Y

1.6  NEU9INISEBNLUUSSUU IR

(%

itetivgszyinawiniseaniuusyuuliihdmsulasanisil

1.6.1 szaUMsIAUlnAn

- szuuliiusege: 22 Alaliad, 3 wia, 3 ang, 50 LEnd
- szuuliihusege 3.3 Alaliad, 3 wia, 3 a1y, 50 F3ad

- szuulaifiussn: 400 Taad, 3 wia, 4 ane, 50 1B5Ad
1.6.2 szAuussiuvasgunsalluii

- wileuas: 22 Alalad/3.3 Alalad, 3 a1y, 50 1B3ad

- wdawUas: 3.3 Alalias/400-230 1ad, 4 @1e, 50 L8599
~asestuflalndi: 3.3 Alalaad, 3 phase, 3 wire, 50 B30
- wewmed 3 wla: 380 1aad, 3 wid, 3 @e, 50 1850

- wewas 1 wa: 220 Laan, 1 wd, 2 @g, 50 18599

1-4
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JofruAneUmATa

SYUUKAIEING: 380/220 13ad, 3 wd, 4 @y, 50 18599

WISUAMSUUTRY: 380 1aad, 3 Wd, 4 dny, @1efy, 50 L8InD

WSul: 220 Taad, 1 wild, 2 ae, a@nefu, 50 1F5ad
gunsallui 1 wia: 220 Taad, 1 wia, 2 ang, 50 LE0d
gunsalluihnssuanse: 125 Taad, DC 1 wia

szuumatnuvaslniusasazdanduuy TN-S

1.6.3 STUUMDAIAU

seuulniiugaas 22 Alaliad: deasiulaenss
seuuliusesn 400 Thad: doasiulaensa (TN-S)

Julumuunsgiunishiasanialai

1.6.4 STAULIINUAN

seRulTuAngegaigeusuldazaasliiiuissialuil

gedaumad ssuumsaeliiinssiansauaznseuaaay 5%
aebanasueneirunselanduiinn 5%

2995 IuEsEI1 3%

2395t TR 3%

AngLPLUaNamasUMNLENISN 15%

1.6.5 szaunmslasiuduuazinvesd au IEC 60529

1
& a v

UDLHIDT: ARFINIEUDNDIANT IP55, fnsanelueinig (P54

1%
= § a U

perindifies: Andanigluenmis P41

alihdes: Ansanieusneis IP55, Annsnielueans IP31

LHIMIUAY: FRRINIEWBNaIs IP55, Anasniglue1ans IP31

LHImUANRUNSRlgRe: Andanneuanelnns IP65, Anfinielueimis IP54

WISU: ARP9N18UBNBIA1S IP55, Anmaniglueians IP20

wramuANtuasEINe: Aafaniewenainis IP55, Annsniglue1ans IP42

NABIABENY: ARAINIBUBNBIANS IP55, Ansanieluaiais IP42
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1.7 nain1seantuusEuunlIuANLastasiu
1.7.1  S3UUAIUAN

sdellavsryinasinisesnuuusruumunu indesiie Tauazsruuilesiudmivlasansil
szuumuAy infesdiotn sruunsaaey uazgUnsaitestunisnauazmsliiiivedlsslwilngdan
yuanaasldsuniseenuuuuaznmuui ugiuvesaulasnsouazdiafiosnmdodold
diomunuuazaTaey indasiudaliihiiuih 2 gn ndmiad feveuanui wieuas
aruln 1a3 eerdalwinfiea szuuiaiuuazgunsaliaiuuuudalud@ ssuuaIvALUY
Programmable logic Control (PLC) L{Iumiﬁﬁmu“t}a\iLﬂ%‘lE]Qﬁqfﬂi‘ﬁ%‘E]ﬂ'i%‘U’mmiVTN’mGi'N6] g
a1elufl Microprocessor 1 usfuauoad sn13fi iy seUvAIUANAINLE Y STUUNTERY
AUNUWLLNAN GqummzwmuﬂmLLiqé’uIWﬂwé’quﬁa, Jwwddestunuuadiaiauaivgiuly
FEUUAIVANLUY Programmable logic Control (PLC) LLazizuumuqmﬁumﬁLﬂ?{amiaﬁuqﬂﬂﬁai
deansuaziniorisdoansniiniags Mufsesnuuusesiunismuaumisinalusuian Tnonns
m'%&mQ‘UﬂscﬁLLﬂaqﬁ’cyzymLLazgmﬁﬁagaLﬁar’?famiaﬁ’umauaﬂiqlw%

JURUUNISAIUANNTTYINILE 3 kU lakn AuAuLUUSRludR AIUANWUY Step by step
wazAuAuIensBgUnTal Tuuuudrlulff Sunsuntsmugumsreuargnivsunsniulily
PLC Tunspuiumsuniissuumuauazdsduduviedmgansiauldainaeufiuneinualu
viosmuAy Tumsthsssnvmieonismeasy msdsmsmsifivesamunulndiniesing fedduly
MsAUANYIENBUMIE NMsnTIaaeuLaziins Tsan nvonn’0adns mstufindrdiuimnnisal
muRanaanazvgnsaiLiafou nsfvuaieulalunisiuviheu wezdoulslunisvihau
uiazdunou szuufulazuanidonadounds luguuuunsidunaznsmuns svuuteninu
TiAuugihunindnauiueies ssuvidadeu szuuanuvasadsvesteyanoufiunoiuay
51088 wazszuudeyaguimsiidossl OPC server/client neugudeyauarszuuiisesiy
madeuseszeylnalusuian

o

Uddesdamsruulanateyawuuiiealng vuminae LCD vouAsainIuALiial

e

winnuiuesesldlunmsauaunies Insegrloeiandesiveyasaluil MW, MVAR, ity
Tuntiag kwh, wsadulldn, nszualiin, aanud, aauges PLC uazaunsaliaiedney aniusves
governor @nUEYBNATBINTTAUAUINKINEN §R31N15Iaves seduln eamgivedunain

stator wazdUe
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sEUUMUANAITSUNTeanLuUlinIanuan miaUnAniiduns liiindunsnenanis
a - a - DI Y aa - ¢ =
WwuasesuazveaiuasedselilihliegsUasndy Tunsdifiviheysvaianavsensulnsamesidy
lnedineulvsaesyaiiedinau Liflgad1ses ssuumuaudesuasudulnun manual w3emnen
wIaednsimavinuegedislasade nieualinisudaieu wIewledniiddyyraieisnmg
4-20 mA 3sluvaindaisiogrsisanadmsunisaivaunarUesiu arsdduaindanidu

v @ v o o & b - a - a

sUrindunsnifesldnisnseinaestuneulurissmuauiieldlunisvganisiauaIsuuugniau
lupsalinsveaduaIsaLuuUndldaninsavile vielunsdlandu

gunsaliideadamarsiidnuaemanalinnmaluil

- ANMIMRsAIUANLAZIBNaines LCD 2 ¥n siugandwisavansdnsuldluns
ATUAN N13WALLATDILAZNITATIIEOU BondwIsanlun1wdengy

- ARUNAMBTUIAINTSY (Laptop) 1 YA sauwendwsavandd msuldlunuiamnssy
wazvageu ganAwshsaduntwidingy

- PLC 539033 2 4n

- gmuanlnaT T nIdInTUNITAIUANATEITNTULAALIAT B9 kas AtuANd ISy
muauaUnsalliihuazgunsaliaty Feiriuaudedlnuduiouwuuninnegialosuuin 2 x 16
misnauazillnuansaniugnisvegeu dalndiden local/remote Yungan1svitaukuuanidu
WiounAsoU Fgreinnay luasainmiouaintdusye e uToukuuni thermostat
o &
WiOAIUANAIILTY

= <

- 1@seTdmsy Sequence of Event (SOE) Mildunanisanidainusalidesnin

a a

1 fiad3unil Aewnsasessudyeia SOE vowalsslniinegaias 200 dyeu wagduiiniiu

AR}

¥ = v IS

Jaualileeg1atios 2 U Fasallszuutunndisumnnisal wazisenldtayadoundidsanuisaiiu
4 U

Y

58N kanstadad1in JoyaudtnoukaITUUTIBNUTRY

Y Y

=

- szuvvmIuLAS e venuusaluifuaziuy manual §Usznaudae synchro scope,
synch check relay ﬁma%uazqﬂﬂscﬁl,a%mgm dmsuris 2 mhonae

- szuusegUesiuluunidvia

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

- pdesdsadinuuin 230 Taad

- Master clock Wiaugnea1meiag lightning arrester, Laglalaniial eggay 1 9

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

- Operator control desk duiufindaeiasauam nieuing

- ¢ Marshalling dnsuiihaneiaila
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fndrdmiudanazlanmisweusasenituatelleindunszuiunis myingamgiaisld RTD
WUU Pt100 Tauiu ww3aailatauseinnadnd contact AIstdunuy SPDT TededmsumnIaaiiain
Juuduainuaaafauwiuvisefnegiuniodiotn

- naR999sUn CCTV WinAaensIanskazt1seiannulasniswuy fixed IP Useunn

[
a o

AnAslue1ANT 3 UALWUU fixed IP Ussianiadiuena1ns
1.7.2  Tnuan1sauAy

szuumsinsmuAuszerlng (Remote) MniAdasmuayluviosaugy wieangaiuau
fafu (Local) §5udnsdesdmmaindiflodon local/remote Tanansaidenléain daruaudssiu
winouiueissmsannsndeninuanisauause i

n. Manual mode: 1A3 893 nsuazgUnsallaiuudazyAvzgnAIUANA IR INT NI
Fusesiunsmugusteglnavtenuauiigaiuauvaaaiesing

¥. Auto mode: wﬁ'aq%’ﬂiLLaqumaiﬁgwm%Qﬂmuauasmé’miuﬁﬁéiy’qLwiﬁuéfmuﬁq
msvunueseslennaufiueiesdimssusiunsvinunnes ssmunsluiosnun

A. Step by step mode: nifnamufuinissaunsadanmsnudunsunisaaunulu Auto

mode Tuflazdunau InentinaufuAIasdasuyinuLfazdunay
1.7.3  Unit Control Sequence (UCS)

UCS annsadniiuns tnadulunutuneunisaivauidenwazauiansasusulilaly
lunnlyuanisaruaueniiu manual mode Wadunaun1sAIuANNAILATY UCS 980530y
a a o a b o o & A A ' ' = a
Reululumsisuvhaunnteulvvestunaunisaivauiiiontu audlsteuluynagnewiu Jasy

YIUAUTUR B UTNRIALY

[
LY

Tumsneaiuniasund Tussuazgnidulumuaisusuiisalivieanssuuaiuauves
FEUULDY WDNITneARuATes nion1ssununiesilianysalfasddvineanumniaaguiy
FTUUATUANAITUYANITYINIUANTURBY AUNTSAIAIYBENGR (Default Setting)

NIneRLALATIRNLEAN Emergency shutdown taedufjiReu awnsavilalagnisnady

a ¢ a v & o ¥ o oA a = a a - = '
andanidusuidinduns agldnseyinly 2 nsdl fie MsvgaruATeIUNAkULRNIAY viawATasly

aunsangalanuung
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1.7.4 NISYUIULATY

N15UUIULAS 99Ul e bW azvilwes Antusninasiaeldsiad a1 nsurun U o d us
danshazdsniasindnanesesnda Wi ndunsewlasluiignszuu 22 Alaladuesnisindn

diunilnea

1.7.5  szuutasiumalui
Sidlosiuaziuriinfdviadadilaidunazusazgunsallninazdosdlaidunistoiu

ag e NgnRmalUl

wiaerudialniin

- mstesiunseualvlanniiuly

- nmstesiunseualashiunnniiuly

- mstestunszualnfiudaziaiunuulnenss
- mstestunszualniasiuiunuulngnss

- mstestumasininluadeunduiianig

- msteatiuaud qw%a&i"w Auly

- msUesiuussiulniamses iuly

ydiawdadluin

- A usdestunseualnAiiulasn15an99s

anedaluiin 22 Alallas
- A dushdestunseualifiiulaznisdnieas
- mstestuksssuludnghu

Y

1.7.6 Awmasyavigln

Twmeideviglrazdasinfniusugaounsuaslndiuialidugavinavenisinii

[

dwugiina dwestoveliuazndouvanaisainssfoadulymuumnsgiuveansluig
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[y a

ASudasderanniiwesinAnmunmiaslninuuinsgiusastemvunveanis i
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q

diugiinia Twesiaarnunmmaslniaziansiyntevielnvsefnsdluessyuulnilagli

a o

I~ Y o a s
ANA. LUUNNINUAYAFRAFULN DT

1.8

Y 9

Luusazang1susznau

[

wuwazlenansdmsuszuulihuarszuumuauazfesiifdelililuediantes
- 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

- UUULAAIVIINRDTEUUAIUAY

- fllansldauvesgunsel

- waendengunsal

- wuuwdaulnih

- wuulpsseuarmsUsznoutudin

- WUAANITOBNRUUNTNTIUUDITEUU

- WHUNWUABNUBITEUU

- LLUULLamiwaaz@mﬁwwmuamazLL?{@W‘]"}LLWQ@@@?&
- wuuuansgUnsnluazuansiutsRncdlu e UAN

- wuuuansgUnsnluazuansiushnsluasgUnsalluih

- §18ALPYANISAIUIUVUIANNIA
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- uuumshndaesesiiodn

- glemsldnusruumuay

- enasUsEnaunsSRnauTy

- enasensaunIaldnses

NNSANUIUALADITINTINITANYINTANIAT ANTITUTIAUAN UarnITvUInUNTal
1.9 nsesidialwiiuazgunsalaiuayudu o
1.9.1  Anudssmsnaly

Wteiiszunnudssnslunisesnwuunsasniiialiinsiedelasdasasaunsalativayy

due dusulssinimduivunan

[

nalazAuauURnamailn

A, Swwaiestudaliih 22

2. finamaeesddidesnin : 970 Alalanuaud
A Aduszneufdiifie £ 0.8

4 Al . 50 18309

2. AUTEANEA N - lailaundn 95% AsUsEnauniag 0.8
2. IUUNA 03

Y. YIULTIAY :+ 5%

%, fifnAuEITeu : MuAlAUETUINg
. UNAINALALADT : V199UAY

. NINDUAAINALALADS L @S

9. FEAURNIUTNVAMINALADITLALUAIALADT @ Aaa F

1.9.2 AR

Agaumngiiiuasgadeslaiiiy 80 asreivnaInanRBsLAZUAAINLINDS I BLAT B9

[ [

mdaliifuessaduiidaias uaslioenwuuidrgamgiileeseuliiiv 40 g
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Aauan RNl

A. i direct-axis reactance (Xdu) azfasdimmuinfiazyhlanuniseenuuuiimansas

9. @1 direct-axis transient reactance (X'du) 9zfasiasnrinfiazyilanunisesnuuu
Fivnzay

A ALSIRUBNFY8IAT direct-axis sub-transient reactance (X'd) azfosiiingainfiaz
Flgmuniseanwuuiivanzay

4. @1 Short circuit ratio agaslitioanin 0.8

3. AMIU ceiling voltage F3szUUNTEAUAWILIMANAZsaalitaand1 150%

2. Afidnvessyuunszuaunwimandeseentuuiielilnganitaldnuaiseginios

10%

¥, A1EStuuATINAARliAY 5%

. Andosuuyesglaiulsaiukasaudfedliiiy 5%

1.9.3  AaaudANIeNg

n. A1 Flywheel effect () agfosgninvualagsnin

. 1 Maximum runaway speed 3¢ABIgNINUALALSUINS

M. A1 Ratio of first bending critical speed to maximum runaway speed agfnsliitioy
N1 1.25

| 9 a a a A 2 . v P
4 PatdsefianlunsauaIeiiA1Amsy maximum runaway a7 30 U1
9. fiAvansuyuarfesuduunRnulloussanndiiu
2. Agamgigegavesiildsyuisanuioud miuindusaraimadaslaiiiu 30 agem
1.9.4  STUUNSTRUSUINWIMAN
LY i @ v [ a I <@ 9 ¥ 1
sruunseRuaunwimanavsealuslawivingds lldudsaam

1.9.5 gunsalAIuANLIIAUInLULR

gunsalmvAuussiudnluifazdsuduialulasiusiwagesdmsuauauussiuees

w509 LIl
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1.9.6

eSe

nfad1glInsaaasiy

nflansoavenniesiialuihazdesseasfiuinudiimununfaddudlane fadiunu

wspsgnaaniuuliiIianssladneasidiiu 15 wend lawuda 10 3und
1.10 wuilauUasluirdwsuausianu nna.
1.10.1 Audasnsialy

siadatsryarudeamnasaaandinianaiavemoudadlii uiouvasiniagsh
wihisumddluiinaniadesidaliiifissduussdusuasulasmdsluiindulufissiuus sy
22 Alalad Wiegelifuszuusminglniiwes nva. wazlurlrasudunisyiauvedseli
Tsalniragaoesulnannssuudmuielnia 22 Alaliad vee nila. Mundeulastrnitulssluin

WialuAuinY
1.10.2 WiauasauauiANIanaila

A, uIuvIlawUag: 2
9. ANAAAL: 1,000 Alalradwau
A. ANAAUD: 50 LB5AY

4. WiALsIAU: unsegs 22 Alalad, Auusei 3,300 1aad

3. szivawINenaInkazaUnsalyszneu: WWulumumasgiu IEC
2. UsgAngaw: Wulumusnasgu IEC

Y. VAAINLIBUUAL: NDILA

Y. NNIITUIBAINTOU: TEUIEAIIUTOUAILAIY

. fMdwmiseulas: uNuman

f. vlandsuyal LUUADUEDSLIADST Y LUUEIUA

9. NAUINABST: 1AM

9. ABuRuaud: laiiu 6 %

5. mguugiiiuveningiu 60 et (Aaenuuu)

9. Agamiifinveaunan: 65 a3 (A1BBNLUL)
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8.

.

(%

FAeuuiy: ARfeRunsIgs 2 x 2.5 %
sedudsasuniu: WWulumuanasgu IEC

wnsguildluniseenuuu wds uaznageu: Wuluauninsgiu IEC

1.11  aunsalszuu 22 Alalandwmiuausaiu nua.

1.11.1 anudesnisialy

gunsallnifivesszuy 22 Alahaddwiuweusdeiussuudmiheveamsiidiugiinieg

szdoadulunudoiinuaves na. Ysznaudie Lwesli Dwesinainuainiiasivia wile

= v a & LY a & o 3 [y 1 3 v Yo v v 3 Y a
wlaaasesdn StadUeiu alntdnmnou Qﬂﬂim{]@\‘iﬂu‘ﬁ’m’] Wunu QiUQWQ%EG}@QLUUQiUNWU@U

TumsAndeuszanuanuiu mvn. lunudeusessuulignieaaziasvauysal

1.11.2 a3ndfianauusege 22 Alalaad (22kV Disconnecting Switch)

d.

.

U 3 YA

Snwaiznsldau: Aadenneueneians (50 Hz.)
Fitnunszuadnieesi 1 3undh: 25 Alawoud (udl avla. fsum)
mmgmﬁ%’f: 1IM351U IEC, ANSI ez NEC

E;‘dﬂiiﬁ‘dizﬂau: 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

o/

1.11.3 Wadnnas (Drop Out Fuse)

2 2 2

Lo

P e 2 » o

U 9 Yn (3 YasieaIndanmau 1 6)
Snwaiensldau: Andanioueneinns

Wnanszua: 100 woul

fifAusaiugeaa: 27 Alalad

Ffanunszuadniees: 12 Mlaweud (Mudl nn. fvun)
s ALY 1nmsg IEC, ANSI way NEC

yihduia sudsdmegiuiuazaiuedeud : lavedu
fihdruuenardewinanliivesnataasuaundase

Ly

. aunsaiusenoudus Iidulumuusdngnan
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1.11.4 gunsalfiudn Surge (Surge Arrester)

. W 1 Ya deaintsianeu 1 i
Y. ANWULNITIIIIN: AAGIN18UINDIANT
A, ANAWIRU: 21 Alalias

nseLanaw15aUn®: 10 Alawaud (MU v, AMurues)

2

PAANUNTELATAIIDT: 20 Alakaud
SELAUTUNTAATNST: 2
WMsFIUALY: TIS, IEC, ANSI or NEC

I CREC

D

aunsaluszneuduy Tidulunuusevinds
1.11.5 szuuiiinaslv

A, FUALATAANAYRINADT: AUT ANA. AU

2. NAALAYARNAYILBUUAINTEWE: AUT AYA. ATAUA

[ v

A, NOALAYAAIATOINLDULUAILTIAU: AUT AN, AU

1.11.6 szuusiaddasnuaiui nwn. nvium

n. sdnuumstesiu: giJLLU‘U‘i?i 7 fuandluterimuanisidouseves nvin.
9. feidunistesiusuusegs 22 Alalaad: 50/51, 50N/51N, 32, 27/59, 67, 67N, 81,
81R, 78, 25, 27R

A aftunistleatusunsesn 3.3 Alalaas: 50/51, 50N/51N, 25

[ v

6. finauazAanavestalUaINTELE: N7 ANA. AU

[ %

2. NNALazAaNEYeBlUAILTIAY: MU nWA. AU
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1.12.1 anudasnisnaly

N s

aeuauliiusssgnaumedaiadiies davaulnimdn uazdaiuaulningesy

sgaaseanwuuliaiusasumasliinanniesesnuiialniuazaneludmiauuas gunsallui

R R R AN G e O MR IS R GIE

1.12.2 @3ndiies 3.3 kV

N, wesguild: IEC

U, vllavedlasasneg: dlaveruauiu
A, NOALTIAU: 3.6 Nlalias

& usewuildou: 3.3 Alalad, 3 wa
3. md: 50 B9nd

2. AOANUNTTWAAA9SA 1 Ju9: azdeshiteaninanieuinle

v, fifanunszuadnaseenadu: litosnin 2.3 wiwesiidamunszuadnees

9. ffanuussiuAuinmaids: Wuluaasnesgiu EC

A szuvansliidss: 125 Taddd

. Bwmediarudeutiostumandusilevlug

9. JUsuuMIdannsgunsailug: 3b

9. Wwastsusninesvlinena: 630 weud, danneals, $199593Y, aumeuawmes
5. Hendudeaiu: Jostunszuaiiu Jaadunisanians Jesiunssuansiu

N, TLUUARAIAU: TN-S

1.12.3 Main Distribution Board

N, wesguild: IEC

v, vinvedlassasieg: dlaveviuauiu

A, AAWSIRL: 660 Taad

9 wsauilda: 2307400 Thad, 3 wid, 4 ae

2. ANUD: 50 LB
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AAANUNTELATAI9DTN 1 FU9: zdptlitpeninANaiulale

ANANUNTERATAINTHBAAAY: WITBENIN 2.3 WINUBINAANUNTELATAIIDT

[

Aifavunswuiuiinudige: Wulusuuinsg IEC

&

seUU9shlaee: 125 Tanad

2 B & K D

gawavinnueutesiunisnduiileuilug
suwuunsdInsgUnsailug: 3b

TUARLPALLBSARLUSNNBS (MCCB) : finnnneals, 139953un3Y, vinaunieile

B 8 g%y

Handudaanu: Jestunsewany Jaenunisanieas Uaeiunselaadnu

SYUURDaIAU: TN-S

=

1.12.4 gatuanlningasnszuansauasnIsuaaay

N, aRsgIudlY: IEC

v, vinvedlaswasieg: dlavevinauiu

A, ANAWSIAUL: 660 1aad

9 wseuildeu: 2307400 Thad, 3 i, 4 @ne

3. Aud: 50 Bnd

Fitnunszuadnneasi 1 3undh: asdedhidosnitAfidiuanle
fifanunszuadaasuonnay: litfeunin 2.3 Winvesfifamunssuadnieas
Afmunssduiufinudigs: Wuluamunnsgiu IEC
lusLAglesARUSNLABSIMCCB): dlsndunistasiunseuanu Jeeiun1sanieas
LUSALNBSANTD: 20%

SYUURDaIAU: TN-S

e P B o2 2 »

1.13 uaimes

1.13.1 anudasnsnaly

o

UA9azdeaiintNesnuuy Anns waznaaeuleimasvnnlddmiulseluilmegad

e

[ v

193 AINIANSIEININaUNsaINI9Nalitiesnin 10%

Y 9




Tasanslimdnhewaidnaaewjaina 2 sruawads sunandvang dwindunys  duil 2 nugunsalindesdnana-luih

Formuameinumnada el 1 gunsalszuulihuagssuuamuny

1.13.2 ANUABIN1SMIANALA

2 @ 2

Lo

2 2 P o

AAusIFuTd: 380 Taad dusunewesd 3 wia way 220 Thad dmsutewes 1 wa
siaveaawes: usndu, Tswesuuunsinszsen

NITUAENIIN: 6-8 1911

Asusznausds: Tusindn 0.85

syfutuUsEAVS A W: IE1-IE2

SsyfutuawIL: AaE F

sefufurnguugiiu: Aana B

A5N158ANSN: @RSNLALRT

1.14  YALUALADIHAZLATOIVITANUALADS

1.14.1 audasnsialy

YALUALADT UATLATBIISIUUALADT AzA e noanwuud g Unsallnilinszuanse

fid1Aey Yawuames azdosaiuisadnemadtnilidulnannseuansaimualdsodaniuy

svggnankitesnia 2 Fludlunsalmialninaululsalwin

1.14.2 A7MUARIN1SAUWNATIA

2 B & 2 9

1AsgIuiile: IEC v IEEE

JEUULTIAUNTELENTS: 125 VDC, 2 @y

FfAS A3 saUUNADS: ansadneivanls 100% uazvrsanumnesiunan
CRe!

ip3esmnanumnnes : lurlailddmiulsnugaamnssu Toldsulsdlaiihvunndn
mM3elvvesaIssanunmed: 125 VDC aiwﬂizay,wumﬁ
Frv0imsunsssuliid s emnsanunnes: +10%
mimwjuLméfumiahUli/\lﬁ']suaaLﬂ%wﬁmwmmaé: +0.5%

lardunsudadou: WulUmunnsgiudngs

SyAULdeITUNTL: Tty 65 dBA

gunsaldesiuveaniasnsanunmes: n1sleeiun1sanieasashiu
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a-

YUAVDILUNLNDT: YUA LI

AUVBIUALNBT: AU elnannszualnnssld 100% wazanglnanssuuliii

drseesieiiedla 100% lunsafialnsululssluii

1.15

p B B

2

AeamgiinldlunisesnuuuyaLUAIAe3: 25 Be
AunArosALdeL: 1.25

ussiusieleaveUARDd: 2 Tad

Hlaypuunngs: glanefadiluiosssuuaiuny
gunsaillestulasimsasyauunine’: anddaneunsoniind

PSR NLAYEINSUNITIARIUEE: SOTUAMSUENLAZLATRIENULUALADS

szuulnfdrsaeratilos

1.15.1 audesnisialy

seuulnidrsesaiiiasazdeseaniuudmsvgunsalliinndrdgiussuuniuny

S¥UUAeans sEUUNaeeaasln seuulvuasadnaanidu uazaunsaldus teanuasnivves

W nihfkazaunsaiven

1.15.2 AuABIN1sMIanAla

1nsg ULy IEC vide IEEE

JeRULIIAU: 220 Taad, 1 la, 2 @

fifnfndswesdunedines: relvandisnulsd 1000%

Inverter type: Wulafilddmiulsanugnanvnssy Tlerulsslniheunadn
Paveamsigliivenaiesdrseslil : £5%
nsmuaumseliiihweseiosdisedlyl: £1.00%

lardunsudadou: Wulumunnsgiudngs
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1.16 @eiawazsneangin
1.16.1 anudasnsnaly

A3UdNRzRedeaniuaeialla viedesae S1aAuae laagnsun1snens kagn1sid

LUIELALDA LAZITUAUAELALTATINNUA
1.16.2 AURRIN1sMIaAdavasdaewatla 22 flalian

N, VUINAY: AIUTIYNITAIUIE

1. Faganeini: Wulunusasgrunishademnsldh

A. sAauIu: XLPE

1 aondarzdesinmuaiinssualrandiufiin MsnusonsELESARTHATLIIFY

anluanewala
1.16.3 AMUABINTITMIANATAvaIa1eLAlasndU e

A, aeabausnazdonduansuin 0.6/1 Alaliad, auuwie XLPE, auruduusndy
FR-PVC, nugamgild 90 s sifeifulumusnsgrumsingandlyid

1. aeadadmiussuumuauagdesfumevia 600/1000 Taad, aenesunsiinden,
auuiin XLPE %30 PVC, auruduuenifiu FR-PVC

A, aewaladmiuszuueesiotnasdenduaiovida 600 Taad, auruvia PVC,
auutuuendu FR-PVC

1. awabadmiusruuus afounasnliouvaaadosinasdenduasaiia 600/1000
Toa#h, aunudunondu FR-PVC, ugumgfld 75 aen

3. anuaadmsussuuasadunddntiasdeaduaevianuln, auiuviia PVC
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1.17  S2UUNDaIAY
1.17.1 anudasnisnaly

seuudeataulzsanugunsalliiuazlassasndlany 57 vielave eaiulasnieves

L4 ¥ ¥ dl
QUﬂiﬂALLﬁELQW‘W‘U’WI
1.17.2 AuABIN1sMIaNAla

. sEUUNINANIalaRuIzAeseantuulisesiunsladnTaeanlauiuds 1 3wl
AAuFuuALIEReshmsalaed fuisinuiiusnunoaindslwihuasin g uanssuy
NINANIALARY

3. szUUnsensaldauardesiinudiunusinliiiy 5 Toviu wavAuseiuiifaty
284n30 AB9liAn 5 Alalian N1TATNIMNANLSIAUF LA LA LSIAUTEUITN1 AR B9l LANA
Amsgiuimun

A awiihiiildddaudusussuunsmaninesseadumenewnsddesiiinden azdiaed
NNSAUIUALNINTTINENARAEULAENeFdaliToandT 95 A lladiuns

A o 1 14 [ LY 1% v W & L%
4. dagmviainlane wu lassadanan Mmilassadanaiu waggunsallnihiaunazdes

feasnuluNnsnnsalanu
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1.18 SzUUUBINUNINN

1.18.1 Audasnsnaly

(%
(Y

sevuloanuinnaziesindliiulaseasiamaly enanstsalaily eamsuszneunanua
AUNINTFIU NFPA780 dmfugunsaln ldlussuudesiuina19dot00niuuniuginsgiu
IEEE 998

1.18.2 AAuABIN1INIAALA

o

. {3uineazdeseantuussvulesiuiwinliaseunqulassasiaimuanigluiui

T59lndin

2. 1ATsas1eeneazaesaAusruulesiuiiniazfeaioansun sy

ey

A, syuuleanunIniazfeIlsenauniy f1ae1 @18md1asf LarApaIRunUusEuU
NS1IAN3A

3. faer awdunviaveswnaiuanasen d@unisens17 0.16 Wes wasingarienuly

a A

AU 7.6 1Was ANNgeingavasitaeitinanUagyenteiui Mazdesiu agdedligelidesnin

[
a o 1

0.254 wWns warAnnianulufiy 7.6 wes
3. angstmanazdenduanenand 98% waziivuinlitesnii 50 a1s1eladiung
2. aefmihdeeilddmiudenfaiugunsalazdealuaevewnsuasiswinlitesnii

50 MM NHARLUAT
1.19  STUULEIAINHAZANSU

1.19.1 AUABINNALY

ASUdnaazdeteaniuy 3am wasinddauliimuaumieuiunaenll ¥nauAY Lay
gunsalszneudu o My sudgunsalsessusazBadulanlnndndudeddlunisinds yalu
Lasad 9 UITUTENBUAIBRUALADI kAL aen bW LED viaulunsdlf seuulnilmdnay
wsoinan1zldu seauanudusasaziendulunuuinsgiusisdweslvensoniauszina

Unglnneenaniduszdesdiaddlumumiimngaunaziulnainszsuuliidsesaios
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[ [ (%
o ] (%

WsuilUagindsgeainiiu 300 dediuns Tuiun 9 ddunaunazfnd sg9a1niiy

Y Y

e

De

[
= (4

900 fadtums Tuiunq lddidwwaiu dmsvainddniuda-Unlvnaseins9saosinnsdsainiiu

Y

1,300 HaaLues
1.19.2 A2MUABINITNIUNATAVDITSUUKEIEDINS

['y] v q'q‘ I [~4 (v 4 v [y 1 dy
sEAUANULLENInUeTdY and (Lux) Izfasepnwuussnalull

n. vioslni 300
9. Toaadestuialnfiiuas iy : 300
a. Toupdedng : 300
4. eIAIUAN/Moinau : 500
3. Teh . 200
2. lngnidu ;150
9. Iymadu .10
. lvygeen 10
. luvnigeen (ﬁm&u’qmummg’m NFPA 101) . 50
. e undlsulas . 50
0. M8I191A73 . 50
0. IWouuuaziaensn . 5

1.19.3 A2MUABINITNINNALAVWAISU

N, WIsU 1 lg :Wﬁm%qﬂﬂszﬁﬂ"’ﬂﬂuamﬂmﬁm 250 1aadi/10 weud, 3 3, (1 wia,
1 1508 uaz 1 N310).

v, Whiu 3 e : Iddwmiugunsaiuaziaiesile Wuvila 400 Taad/30 weud, 5 5, (3 wla,
1 fansea waz 1 n3190) 613U 3 wlayniazdaaduwuuilslunds Badundviielansuas

BYUNUNLY
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1.20 SyuvdedIs
1.20.1 Audasnsnaly

SEUVADATALADIUTENOUMIETLUUINTANNLALTZUULATEUNY LAN dusulsalnilnngann

< ¢ o v a a o
YUIRLAN QUﬂiﬁUSU’EJQig‘U‘Uﬁaﬁ’]s‘ﬂgmaﬂa@ﬂLLU‘U NAR BRG] LLagmﬂﬁa‘UmqﬂJﬂquigqu |EC, NEC
way EIT

1.20.2 AMUABINISNIINATAVDITLUUINTANA

N svuuyuanelvsdniuaziasodnsdniaziasdmmiinsauiulssidmdsiumnaén

1.20.3 A21UADINISTNIUNATAVDITTUULATEUNE LAN

o

. WIUYNN92AI9ANILAZRARITZUULATYNY LAN 59189 switching hubs, 8 pin LAN

ey

jack, two (2) wireless LAN Dual radio (IEEE 802 11a/b/g) PoE access points, N& 84/ 8 &1 ¢
uazgunsalatfuayudy 9 Messzuulrlihuasiesszuuamun

v, EUULATEYY LAN azdead 2 yaviusaudu lunsdiyed 118e yafl 2 fvihau
guuiuaglidmwalvisruuiadets LAN man1shndededns

A. Switching hubs avdpaduvia 10/100/1000 Base-TX 24 ports (RJ-45 type) with
2 ports single mode fiber optic Gigabit type Ethernet (1000 Base Lx)

1.21 S2UUNAB92935UA
1.21.1 anudasnisialy

nd092995UAABINIAMILaARfdImTuRTIanTIn1elu ABuBneIATLAZUSIIN
lngsaulseliiln wazsruund09asUndes oAl ouR B UTTUUAIUANKALAINITONTIANTLAT
WoIRIVANHIUIDN MBS
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1.21.2 AUABIN1SMIANATA

n. NapIIsUnazdanluvie IP CCTV

(%
v v [y o &

9. Nasd9asun IP fixed Ansanelusiasiseaunudutasiuinge (P41

q

o¥

1 U A

A. NABINATUA IP PTZ Anfanieusnanansiseaunurusaziuiifme P54

q

3. Na893995Un IP fixed AeAvsfinAsionsIansIaunsaivan

YA
vV a a

9. ndeasasln IP PTZ azfnnsiuinnlasioi wasmatuiieinuadasade ua
USaumsiauad

a. gqunsniuefimesazindsluasmun

v, dygnaunnyandezgniuiindeiiosadugunsaliiuiinifleuazannsaisengiale
dounasla

5. gUnsalduiindflovesszuundeianstnagdesduiinlaegatey 30 Ju
1.22  ssuuaTRduLasudLuanasing
1.22.1 Anudissnsnaly

LY

UIN9LADIDNUUY TANT AAAILAZNAABUTEUUTEUUATIVTURALLI VAL NE Slndl

e e

o £

gUNIAINMUAAEABIlANINTFIU BN, Y30 UINTFINAING HITUTNILADI0BNKUY IAVIFAIUAY

Y

'
o a a o

doyraundalnivdn Aansdumasing naesusuduygiandclnd nFsdyan wazaunsal

A7}

@ A

GUTEIYGIE
1.22.2 ANUABINITMINNALA

n. fnsreduaiu: svdesdurdalilndidania n1seenwuuazdesiiansannisnyuisy
19901718 ANuTRsNAIL Tasn1seanuuuLazinde agdeadulunuinnsgiu NFPA 72 uas
MUAL UL VRIENER

%, ﬂﬁiamuﬁu fyanaundslad: azdesindesovermslssliiuazyhmiiisudy o
uiafouluumsnunu Tnsmsoenuuuuazinne edondulunuuinsgiu NFPA 72

A, LAIAIUAN: AFDILARINITTIINT TR duInAsnlegedel o suazvinus iy

FYUUAULINAS
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3 ANSNYUEVBINIAIUAN: ABIIUNITTUTIVEY FM wazaanwuulvivinaueieg

L5994 230 1had 50 18599 wazsulnanszuulnindrsessailag

v oo
a v A

3. nasdggraudaiouszdondulunuuinsgiu NEMA 12 4azazfosinsfiuneniu
nIedyIuLILRuIzAsiilafinma I alinsnaUusudyynd SEAULEERLABIRIN 85 dB
= 6 o o A a o a Y aa A o
1 3 wasangunsal YunasunsiudyaanieUnideansasaoadiunamuay wasninddeyin

o ¥ =z

ALNLLALTEUUILABIBUY IR WIAAEEINTIRWUBNATY UBNIINTUHIAIUANILADITIATNAGDY

v bluuuansoulysidn
1.23 s inlidnfwa
1.23.1 anudasnisialy

w3 eanlalifindigaszdediine 50 Alaliadueud, 400 Tiad, 3 ia uagsaidiu
aanuanliiussuan wsssidalinagyinusazdnemaddniliivanldegwieiiios Lile

szuubriimanlulselnihdusasiwesinusnineivdnvedaivaulniusewimanidnieas

1.23.2 anudasn1smamaiia

n. Afanae: 50 Alaladueud

9. sEiULSITUTiva: 400 Taad, 50 1B5a9, 3 wla, 4 @ne

A. AWUTZNOUMNAY: 0.8

. SPUUNIERUaINWIWEAN: wuukiumanaas ldldudssdnu
9. ASADIATVAAIN: @RS U3B 8

a

2. Yeaziiu(Neutral point) : sieassiulaunss 138 Aor1UAIIIUNIY

¥
LYY

Y. FEAUTUVDIRUIUYBIVAIN: AE F

Qe

[y

9. SEAUTUDUMAILINY: AANE B

9 Y
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1.24 i%‘U‘Uﬂ')‘Uﬁ]ll PLC
1.24.1 anudasnisnaly

szuumuAulseliiagld Programmable Logic Controller (PLC) Tun1smiuaw #3Ud19
wA0380NLUY N1 Andsuaznagausvuumuaulivihnuldegsauysaidensyyliluenans

1
v A =

atull aufsgunsaiduqamuaidndudmsunuinds vageu Wunieduazgouunge §

1914

wfeaaUnsaiiseniawIskarvendwsananifieglutagiuveinds wasludndainfiduwny

Fmhekazusnisaelulsesmelng
1.24.2 mmé’immﬁvmLwﬂﬁﬂ%mqﬂnmimuqu

JEUUAIUANGIY PLC AgRasgnaantuulidiadosain lnsauisavinaunawnuiula
(redundant function) dsugunsal W vileUseaiana (controller) Mitudeigsln power
supply) qﬂﬂsailf?j'amiaﬁami (communication)

SEUUATUANAIE PLC Agdiaslsenausie ndiguseanana (CPU) nilesudadygyiu
(input/output) niaea18i1& 9l (power supply) nieLd ausaLa3 918 (communication
module) niae1d suseguUnsainuAu U (interface module ) szUud a5 (data highway,
network switch) Ing PLC 2gAesUdysy1aulianannseuud ey 1asuniniunnsgiu (master clock

system)

1.24.3 auantifdastuvasdiulsznay PLC

n. whedszaana (CPU) agsipadiuuuy 32 On (bit)

U, PLC 9¢693d0nAaediuifsgIuenaIvmIngsuana (IEC61131) lunssessudasgu
M3 deulusunsu 5 01w wag (IEC60801) mnuausanusioaunuulman i

A, vheumaunuiulaegeauysal (standby redundant) LLazmmsaaamU?{auqﬂﬂsai
iletesnirgaldlngliidesnyningln (Hot swop)

3. Mmeaud azdeaduluu EEPROM #se FLASH
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Y [ Y]

3. @dvialuga (digital input/output module) 1uwiin iy el 16 dyany/

& Y
Fyeyradlaiiiu 8 dayeyraw/

> AR}

luna wazewrdealuga (analog input/output module) Wuwila 15y

Tuga WessuumuAmasauysalazaewivedyaadsosduin 10% dmsuudazeiinluga uas

JzAasneaedlrudase
1.24.4 A529ABUNILADS
n. ARUNIADS (operator workstation) UM 2 L1ATDY
2. ABNNWADS (SOE server) WU 1 1A509
A, AOUNILADS (engineering workstation) 91U 1 LAY

1.24.5 doyamallanIinauinanasszuuAIuUAN

¥ie ABUNILMBDSHILAY, workstation class

vilgUseadana  Intel Xeon Bronze Processor 1.9GHz, 6C #138g4n1

NUILAIININ 16GB DDR4 RDIMM EEC

nsAANISA AsmiianSa 3 37 wieun1siousa DVI/DP

gsalas 2x500GB SATA 7200RPM RAID 1 configuration

Youaillnes 99 WLED 9u1n 24 7 Anwaniden 1920x1200, mndeuuseauls

1.24.6 YoyamAliAA3IaIRaNNILABS Engineering workstation

ARNAILABS (Engineering workstation) @15 ulsuussuazLAlalusunsun1s9euyes
s3uU NI Tlauanang newniosnauiamasassiaalu workstation class InednaautRdumaadl
YA Laptop, workstation class

miwUszanana  Intel Core i7 Processor 2.6GHz, 6C #3884071

NIBAIU 16GB DDR4

nTAANISA AsNAANSe 3 R wiounsideuse DVI/DP
g135a LA 1TB SATA 7200RPM

ousiines 15.6 inch display
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FONALITEINS U operating system, programming software, HMI software, gateway

FdwenanIsdug Nindudedldnu svdeslluoygingenduisifidudnsgnses (License)

wazanusaltlanaonenanisldau
1.24.7 Ysunas

a a  eal ¢ .
N, wAsanuwaELawes (Color laser printer)
9. 995UNIsRUNLENaNsIUIR A3 16
A, AINAZIBEANTITRLRTUAY 600 x 600 dpi
1 Ayl 2 Audnlul®
= L3 U d‘ 1 = 1
9. INasRIRISUNISIYaUABLASET18 Ethernet

2. UuwesualfzneUumesadogniniiluiosniugu
1.24.8 \dadsnaing

Layer 2/Layer 3 Ethernet switch 10/100/1000 Mbps
1.24.9 szuuIauInsgIu (Master clock system)

sruumIuAudmsugunsallulselii azdedddssvudugrauRniuinsgiu (Master
Clock system) Ingsudaya1aua1uInsgIuINTEUUANITEN (GPS antenna) HBLTBNTE UL
Tfidyayaianfiedny weliinaugndeiuguastiinyss@nsamvesssuulaerudygyiu
IRIG %38 NTP
5¥UU Master Clock Usznoumig syuusUdyaauaInIien t@ein1a Synchronized
. ' o 6 o < = ~ 1 [y ..
time code generator @18a9%" aedynargunIaanluaug taglyenasnu Digital clock

indicator 9113 1 1ATeeNAARlUTBIAIUAY
1.24.10 §32UUAIUAY

gunsalszuumvAy aunsalitausiodedans wargunsalusenaussuuAIuAND YT A8ABY
Andalilug nsfadauaznisidianevesgunsaivsznounislugesdeuidnianinlssnudndn

[
a o

lnggaginssluriosndszuuliuene
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AAUANITARINEnINLEUlaneiazilasegiiiey dvwinAunidng 800 4. &n 600 wul.
a4 2,100 #u. uazazdosdigiuiuarlniesesiu dardesiisey 2 Auiadundiuasdunds
ileazaansonsingesnwm

AagrelszAunsUesiunsamudonivun nswvaneli/aedyaineineg awdeadiain

[

AUAELYINTIY
1.24.11 TizaduAy

Igarunulddmsuinsgunsalreuiinnesiuiesniuan ssdeseanwuuidulugauniig
Sewieiu lngeanuuulinssunannienInueduywe (Human Factors of Design) kagnannis

n1seAEns (Ergonomic standard) M9MUALIA AIUEY TEELANT HULBUALN1TININUNTA]

v v '
a 04 d

lngaginsalurioniua WeAuALIEAolNuli s d nSuRnAIABUN 1N DTITUIURE TR
3 1A509 uavgUnsaldeansnnglulsdlih

IieA1uANILABIUTENBUAIY TUIUAFABUNILADS WARUTEUIEDINIA LUTNLNBS LW

Y o a v Jo o @ a = v & v S A o a v vy

WUl wagsraiuanelil iadmsundnauiuaiensdesduiiadenyu dndniisgesula

LAY WL LYY
1.25 gunsaldrsasiiandu
1.25.1 1aSaerndinlviii

fsuiazdesinmaunsnidrsesdmsuedesidinliilmiouisnsonsmadusuumesa
Tnefisemsgunsaiseelui

n. Stator winding: U1%38UARIN AMUVUMIBAIUEI F11U 5 YA

2. Field coll #1151 dusmdn S 1 g

A, S04AU ¥T0 WU bearing (metal or ball/roller) 313U 1 ¥

3. Diodes bridge or thyristors bridge @SuszuunsziuauuLilliGn $1uu 1 4n

3. wnnsasidnvselindauaud miussuunsyAuauukiign $1uU 1 9

2. fhaseindgumgiiveauuds S 1 4a

gunsaldseeissylinmuuuagdesssyduiu vila Ju Adanssia Heaidunisvinau

q

dmsunsesnilalni 1 ofin
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1.26 9UNE

1) fuiamuaa, qudengd, useuduavegiiviloy, nderadnindies, NuRINILNINES,
Nubrdrunduiany azlinid wiazlasunisiadaudaaiunisiansaudinstwiieatesiunsneg

ATRUNB LTINS TRINUSENININSVUAS

[ '
a o al

2) snidunulavgdy q Nsey fMuimamuenidieglunsuniniiuinuazveuniazinnisidey

[
U Y o

TuiuAadu q flalldsey memadeunsinda awdesiiiiunisau SSPC-SP1 wag SP2 w3e 3

3) AlddmsuiuRaiunaanauEunuiitmus agdesdiiiunismeldigumging
ngamnisngn wurihlneduanddmsumslinuuutungon) sgaties 5o

4) mugavnevesmsiadeuteiuazdemsiaaey Tnslaiesinanumuivesiidud
I¢¥uns3uses neffuiedesdiiumaiisuamnumnulavgifiosdussnoumilouiu anumn
vossumdgaredediidesniinuifiniouiiuin

5) 1157198 Tnewes Munsell dmiugunsniazdesnsaiugunsaiiior

6) SEUUNISMAND DU MuALa Tz TuRal:

¥ v
A Aa o o o o

SeUUR 1 - NuRlduRanuln

(n) Ml
fuRmunazdewnddedsesiiu 1 9y wazdiendivar 2 9y nudluiesufifauas
Tailgtuaudsdluawiuvung 100 wy. uUauwmaIlazmasesnuiaIunsadanaeants nauinnig

WU

(1) NTHAIUUNURD

WURIALARIINAINETDINETS Blast-cleaned M1uNIMIgIU SSPC-SP10

(P) AauENURVDNE
(1) ¥a9)
oA % a & i A A =~ o A v o Y

STUUNURAZUSENDUAIEEITOINU 1 TU WALVBIDNDNYLNAIDN 2 TU AT 17Ule
dIUUTENOUNINUALADINANARANTIBFEINY UagynuAmLuzn Vel NanIzAa]URn Y
DYLATIATH

(2) AMNUNUIVDIE

=~ & v v | a N v A ~ ' A o

ANUNUNVBIATOINULAIADI8ET 80 pm AIUNUIVRIELTIUBIdNeNTUAAYTindA B
9858119 200 pm Uag 260 um

(3) Anneausule

aa U vy o & vy i
aVlEJ@iJiUlﬂGUQQ@%']IWEJ Jotun uuua@ﬂlﬂ@qua"lﬂi
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(%

$99WU : Primer Resist 78

faM))}

[

- @MU : Jotamastic 87 Aluminium

- Apdoulugnvng : Jotamastic 87

(1) AuvuduERTuaaTNY
AMUNUIGATINEVRIENS 3 TU 908 TenI19 480 um waz 600 pm UIQAnTIvdeUlaY
w3RsTRmNUIvesland Type B dnvinlaegsuanslagiisuiulavenuaudfivioiiy Jnaiy

MU NMISHTEUTIUNT LaENITMEATUEATNELUUREINY

(%
v @ o w

STUUA 2 - Rndudanuuiu

(N) NMSHTHUNUE?
WURIAEARIINANLATINMETTIsLTANNNINSE I SSPC-SP10
(%) AaNURAvDE
oAy % = Y v ad A a o = = o
FTUUNINUAADIUTENBUAILNITIAGEY 2 TU AIudNanTLsTudinsdneann Fedady
wuwisegetos 25 llasunssiaty

(A) AU HAUEWRTUAAYINY

' A A 1% = v ado o oo 1% o a o v vy
n1seuAIigInenouAI 03 inTdnvilaed Sumunagaesaniunsiieikilainla

ANUNUIAALRE19Te8 50 lulAsng
53UUd 3 - gunsnilniih Cubicles, Panels wag Boards

(n) Maweaiiui
fufnfimadesharuarendieisseinnuinasg SSPC-SP6
(%) AuanTRvDNd

(1)

sruumswuAdasasiuieBitentistu warduntdunigs

e

A

(2) AruMUnvRsHlaY

ArumuesTldu AT ivadsesiusiosegil 50 um eumuTlduAuiesindisarosog
71 50 um

(A) AruvRtdu AT siuaniie

nseuAieanenouinsindnilaedsudeadesaidunsiieliuilainlaaiy

RUINANTUADE19UBY 100 pm
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53U 4 - gUnsalnIesdnsna, iewanmsuau

() MIwSEuiiuRa

funvesman s alTdamanlssnu wu Ty sewes wasveflauysalagdesgnii
TH&n9nsuiuiazyAILaz1AAIINIATEIN SSPC-SPT uay SSPC-SP2 fiuAndy 4 flagiinis
MAHDYIIAMUEZDINAIBITANRIAIEY SSPC-SP10

(v) AanURA

(1) Jai0)

Afananlssey dmsu ndnduridnfagy wu du vewes wasause axgnindoudaed
waeuuds 2 $u Uszunm aliphatic polyurethane dwSuauituiady q szuumswudasldases
W 1 40 uardfionduan 1 1w wardindeunddnasstu

(2) AURUNYDITAY

ArumuesiiduAuiwesdsesiiudesadd 50 pm mnuuvesiiduduiwondodfiond
wiazylinagfetegsening 200 um wag 260 um AU dLiswesiadsavzwiniu 80 um

(3) svuuiionsuls (enviu: Ju wewmes wazvie)

sruunaviudiisensuladsdamilag Jotun uuaadlinuans:

- ?lia\ﬁﬁu : Primer Resist 78
- ?I‘Wyu : Jotamastic 87 Aluminium
- fipdouuds ; Hardtop XP
(A) AU TiSu AL sduaeving
mseumfifismensouniesia fdnilaegiuiisazdosiuiunaifioliudlainlesu

AUVWNTIIvITIEUREnsey 330 um fedlililidduiuusng i
53U 5 Mulesn Mulansinman

(n) Mot
fuinfaemadesihauazaadsnmsssdamuiidauquauesiidieimue
() AaNTRA
(1) Ja0)
syuumanuadosUsznausiedses 1 4u Polyamide epoxy 1 9u waz Acrylic asphaltic
polyurethane 8n 1 %u daudsznevimunazdeunanikansedentu unsUoRmuduusii

VDINHFNDE1UATIATA

1-33
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Formuameinumnada el 1 gunsalszuulihuagssuuamuny

(2) ANUVUIvRIaY

AramuesiduAuiesdsesiufosedi 75 um Aruvuiduduiaesiinaisazey
587379 100 pm wag 150 pm Anuvuildudunisuesiadniaregsening 40 um wag 50 um

(A) A Tlau AT siuandie

ANUVUNAATINEVDIAVIENUTY A¥0g5¥NINA 215 pm g 275 pm

1.27 oy

1) delafifliuden fodldnszuiunadevensaluilaslfuviadounuuedou dunou
fava sniuviesuanudasdessidumsmungnisdeuiiveniures AWS dduneudmiu
viefuruiumietuduiitiuseiu wwfeadulumungnisifeuivensuldves ASME Sections Vil
wag X

2) QUASAILALYARIN STV HOINIUNTTTUTOIIMNATEIL AWS o ASME

3) soedeudodlitonsndt 6 uy. seedeufifivuinlngnit 8 uw. deudeuasudunse
1NN

4) madonnuvawuaaaiaildlumaiui Wetestunninnquazdesdumdnnd
fnfalasidon Ussiamesduszneumaniiuay ASTM sedvvesuviadiendliazdosldiunisenysa
IMNFAIVANUYDIEIITN

5) daluliiagsosdavliflaelsudng wasdulumadorinuslans AWS Filler A5 viavife
loth ASME wagsariasumudu Section Il @il C azdesdmnioufinosfivazaufiouans
paeAANITLALTBILAY LSS

6) fumeunsuseanndonuagmadeuiauarufisnsruiunindonninauuasdeg

loSumseudAngAIuANIIUYEIEI1A9

9
4 4

7) f5uisasdesansquandivosiuszneunsidouuazirndeunudidivua §5udna
wiosdavhduniiduiuresmsnummeaeuiomn wieutudunenumvagouesuin
Wiaiden

8) Tounwsesfivoufulildnanuslusenidon azgnidaeenduielany Aufiazgn
nsraaeulnenIadeUsyALlman (MT), @doumnza (PT), n1sanen1wssd (RT) wisdansileln
(U Tnefuimnuiifmualaegmusuauvesiinge dWieliulaindeunnsesldgnavesnoeis
auysaiiounIYeuuy .

9) NIATIVAOUOUNIAUIWAN (MT) aefpeaniun1sniu ASME Code Section V, Article
7 uaz ASTM E709 nseensuagseaduluausia ASME 1uan VIl n1anuan 6 uay ASTM E125

10) 1357539 Dye penetrant (PT) LA RUN1IANL ASME Code Section V, Article 6

wag ASTM el165 aseausuazdaadulumusia ASME vidan VIl AARwIn 8 way ASTM E433

1-34



Tasanslimdnhewaidnaaewjaina 2 sruawads sunandvang dwindunys  duil 2 nugunsalindesdnana-luih

Formuameinumnada el 1 gunsalszuulihuagssuuamuny

11) nM3asIvaeUfie¥ad (RT) vusesiden dwiuiuduiifiussfuasdosiniunisa
235A UW-51 4895%a ASME 11951 VIll, RT 99350818 suvuindnlassaiiafi fesnis souds
1AIFIUNTBBNS UL FRILIUNTANL AWS D1.1 siiansidexlassang n15nsI9aeu RT uaz
1msgIuNsEeNsUNIaeImanTIinImugsga 50 uu. azdeadulunu ASTM E4d6 dwiu
NNINEBRUUANUAUGIALAMFUNTNABRUUWANAIUMLN 50 89 115 1y, ASTM E186

12) MsnsIv@eUsAaudnrILdge (UT) azdeadiiiunisniu ASTM Code, Section

V, U0 5 Tlgmusita ASTM, 11as1 VIl ANARuIn 12 wag Section V, g8 5
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Jomuanenunaila WAl 2 Aseafaiuin

NUIAN 2

1 4
L4

LASDININUU
21 famviuanialy (General)

A3UAADIR AN DUAARUATEANIULY FadIuUsenauIg Runner, Runner Buckets, 11320
WSPUNTRUYAAIUANNITIMaveU1 (Nozzle and Flow Regulating Arrangement), TuuSudiamnisin

(Deflector), Casing, Braking Jet kavaunsalusenaunieg demmunsivasidennnaudiivesgunsali

[

seysasiallliliszystvandenvesmniudiuvonasesiauiul Wuiissnisszydioldluniseenuuy

o
(% ¢ v

U399gRaesuiareulunseanwuuaunsaln N ivun wWeliaunsalnauaiinaninias

e o

~
LN
= o Aa = P = ° Y] v a v

UAUTIOUSATITNINIUNG T1ULTEU UEFDYTAIN @aaﬂ‘ﬂu&lﬂqi‘quﬂiﬂﬂquﬂﬂ LLagil@']Qﬂ'ﬁsLﬂN']uuﬁlu

witdgunsainnegsudneenuuun ks liinssiuaudnwaeivun JSuitenausliiuisinsves

Findnaiieveniseusin

2.2 wllauazAaidnwae (Type and Description)

winanwiunfansazdeadurdamaiu anusiseunsnyuiauslaeiauesian Tsslih

Y

;7 [

pesfnf AUl wuuedsunviledsweiieldlunisinnevsenangunsal §5UINeFBRAUTUADUTN

Y

Tdlumsfinds n1suseney swdinsaensegunsalane variimsindmsenisungesnw

2.3 Yoyavanuuu (Design Data)

n) LAV
e ¥
g1afivin
- sgiunuingege +261.00 5NN,
- szauiuinegn +257.80 .59
gy ¥
811
- syeuivinedhgean + 73.50 U
- sgauivnedenae + 68.18 .59,
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Januuan1enunala Wnaf 2 indostauth
° A v o o =
) VIUIULATDINITULN 2 LAS09
) ANNgeiieaniuy 179.48 Mo
3 9M9In5UAREUNRBLATEY 0.517 AU.L./AU
o 2 a A o % 9(; U ﬁl =S 2 6
2) MAINITHANYBNATBINITULNABLAT DY 819 Alaing
Q) STAUNINAVBINALATBININULT +71.00 31,591,
%) AVUSUTOUNITULUTDUAT O \ualALLAUDIIAT

2.4 Overspeed, Runaway Speed, Critical Speed and Maximum Pressure

denszudlnithanssuuaneddifgmieniostaiuiilam vldldannsadonssualaih
Tfussuvaeds Snavilfiedasfaruindinianiaseugadu (Speed Rise) Tafawhnisdniadni
(Nozzle) Lwi%ﬁﬂﬁl,mﬁuluﬁaﬁaﬂéﬂﬁﬁﬁqﬁu (Pressure Rise) §3udeagsossuuseiudl Maximum
Over Speed Wag Maximum Runaway Speed a@asliiiiu 1.4 1 wag 2.0 1U83A110L5950UN1S

VyuUNA MNEIRU wazwssiutluviadedn (Penstock) 9gdodlaiiin 1.4 wihvesmiugaitineeniuy

wisanwiugdegneaniuuniansaldulaalufidymi Weiinsifia Critical Speed
%38 Overspeed Wag Maximum Runaway Speed WW&ARLAT0IITLUNIRBINTIAARURUNTUNTNTS
NUUN AT 83 uLILazIAT 89N alNH 1 (Generator) @11150MUN15LAA First Critical Speed

Nrsiseulstdesnin 25 % wes Maximum Runaway Speed laglainsduasiiiou

2.5  maensuanuazUseansainueaaInsneiiudn (Turbine Output and Efficiency)

v Y U

UIN9LABISURATOUIUNITIBNLUU NISHAR N1SAAAILAENISNAADULASBINITULNNALAD

e

D

dhiuesesiudalnihanunsandansesualiihegrswlosnuiissyludenmunvesasesindali

2.5.1 AAINISHAAVBILATDINAUUI (Turbine Output)

o

U199 A 09NN INAFBULN DS UUTLAUMSINITNAAUDUAT DA UL ARAGRILALATY 2@ 04l

ey

[ a

AaeNIsHanlin1ndT 819 Aladnd NAuawiiieenkuy 179.48 wns anda1eininAmsulseiu

'
Y 1 ¥ o a o

Asudnsdasaiiunsudluiieusulsuasesioiuinliuduasaniely 6 Weou drusesansamdadens

Y
nINTuUTEAUdn JSudnerestnseA1Usu (Liquidated Damages) Tfug391amuiinvusludyay

[y

11919 uidndsuisazeentiszaUTulaglddaadnliunisusuugaesesiaiul dendunisanassiuiu
TEMINE I NUALHTUIN

252 UszAnSnmusaA3asfiuln (Turbine Efficiency)
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AousuinsanAIasiwiu gFuiaedewihnisesniuunsesisiuiilagldiuuitan s
ANNAIERS (Mathematical Model) TuriasUfjuifinag iemAaussaue 1w Usednsnin Maanisnae

M sIFuAmuNay Wudy

A5Udn9RzRessuUTEiuImARafuanse wissiwiuinsAeduss@nannlidesnd 90 %
Augeiaiieenuuy 179.48 s JaUszaniamaananidesnAuiuananlaainnisaaey
PnuuuIasadndaaans lagltn1suuasan (Scaling-up) AUNINIFIUVDY IEC 60193 : Hydraulic

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

WAINTNAFBUNEINTAARY WudiAUsEanSamvasasasistiuinteenitAanand f3udng
Ro9¥15¢A1UTU (Liquidated Damages) Tugd31amuiifimualudygy131ang

HSuiedasauaionansnneg Usenaulunisienaistuuseya (Bidding Proposal) kU 518914
N1INAADULUUIIRBATIAMAAANT TTN15UUaIAIUTEANTAIN SIUTINIINUAAIANTTOULVBIUAT O
AIR UL LA 1N T90NLUULAET NAAT UATS (Model and Prototype Turbine Performance

Characteristics %38 Hill Curves)

2.6  aun e (Quality of Water)

o

NS UAT YR /TUTN9EA 0 NTUN1T0TIITAAUAINYBIN Lo aznal ueg

o

(Y

UfURnslviessndenliTanmanaunuaafiazuinds Runner Tilmnzay

2.7 Runner

Runner Wheel Wag Runner Buckets fassiiunisuanlagldiaies CNC uuy 5 wnuvidesnnnin
TfeuasBeslun1siugugs e Tolerance s Mandnlasinisdeuvionimaearliiduiiveusu
FanAldnananidnuanuiaaniuanasigiu ASTM 743 Grade CA-6 NM (fldautsznevveslasidoy
(Chromium) wazfliia (Nikel) lsitfosndn 13 % uay 4 % awadu) WiemuNIATIg L DIN Afiauwh
wihthu mstaueung By ifufivons
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n13eenkuuluslwduas Runner Buckets aAaeAfleafiaused@nsnin wasnyusiaussaunadly
Aansduagifioussniteniayu Wslwdrnaazdoaniloutuuuudians (Runner Mathematical
Model) Tnefimanumainiadeunudifyunluinnigiuves IEC 60193 : Hydraulic Turbines, Storage
Pumps and Pump/Turbine ~Model Acceptance Tests ﬂ%’u5ﬂqﬁaadq3wmuﬂﬁwmaauﬁ"liqmu
Tifiugindnanelu 30 fundannnageunanass

3U919983 Runner Buckets fiaseaniuuiludnuasdissuuininemnan/95iauunsusenug
AU (Double Symmetical Hemispherical/Ellipsoidal Cup) laadniasrununsinany (Splitter)
Heonuuuieteanuuuliunfioanu1a1nii@a (Nozzle) u1nsenu Splitter udwusoanidu 2 du

W AULNBUINTZUNNAETULIATINNANTTE 2 AMUAIELIIAVIAY 918UV Runner Buckets 9%

[
= U

Yuagiiugoanwuy

2.8 Casing

Lﬁ@iﬁﬁ%mmLLazgﬂiNﬁaamﬁmﬁugﬂLLU‘tJmﬂwaﬁuaaﬁ'l Casing ABIKANIINANSINANNGDNSD
Junsdendsznovvesusazdudin winilddemanmuuinsgiures ASTM A516, Grade 60
or 70 Usznounielasaad e ud s Lﬁ'aﬁaﬁ:umﬁmwwm Runner Wheel, Runner Buckets,
Nozzles, Inlet Pipe wazdue wardlosiunisnsziiureussiutinninifidauinssynu Runner Buckets

luilvimangnneuen Casing

29  WAauusRuniaNyanIuANNISIMaYaL

(Nozzle and Flow Regulating Arrangement)

o a3 Y 1% T v v o A

WiaauswiuneuynnIuaunsivaresiwesesnuuulianifluaain Penstock lunseny
Buckets # Spliter wivaliinnsenuiigsuiwiasiemeusiaunad

luuuitaniada (Deflector) dosgnanasiuanevidaiiuseiu asnsagndsliuniuusanszunn

o 8 & v oA Yy ady = Y] 5% vg Ve a3 o A
Yo IIiuINganuNTaald nslinFeinsvganIeanseviuiu (Wdesnsdsliideaiuseiulaly

AIN5IALS7 Liean Pressure Rise Tuviadaiin (Penstock))
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2.10 Braking Jet

Braking Jet fiaspanuuulvianansangnn1svyuves Runner Tuianiviangay Braking Jet 215y
o 4 o a3 Y a v & a 3 v dw 9 o
aullemantinsenu (Nozzles) gnUauaiviniu lngazdnunid1aundaves Buckets Msvinauay

TuseiuiniuauauINgm Governor Saufuranukssrumaglusu
2.11 s998uUwan (Turbine Guide Bearing) (§13in1514971)

(n)  Y998UWaYMID Turbine Guide Bearing

Aosduiuu Ball u3e Roller with Ol Lubricated Type #81gn15ld9uliidoenan
100,000 ¥4 drudanildvinsesdudesdiunanvadlaneniinuaudfianusadsnniusening
& . = v Y] a

NSMLUVDLNAT 138 Babbit Metal Tun1seeniuy sesdunafodainsanuanInn1sldaun

< ! o & 1 a =
AITHLIITRUNE)ANY Imalmmﬂm’mmww

- vuseuEsailesfiausieniuy

- Runaway Speed laitipanin 30 w1l
a < 1 1 [ g Y (K% | a

- Aenuiileeniuualliinisszuieauseuluiniu laitfpanin 15 w1l

- Runaway Speed ualifinsseunganuseuluingiu laitlounan 5 u¥l

()  Msrapdu (D18n15hYe)

nsnaeau UsznaumeUuudunieunetnes (Oil Pump and Motor) §1uau 2 @7 64
Wty 1 63 nIeugunsalinuazaunsailesiu
() gunIalingumad

Y
aa o

gunsalingamnll (Thermometer) dosidu Dial Type aaumadniaslidmsudsdyaion

Y

e (Alarm) wagdaunIesisiutiven (Trip) ausausualadne desfnnsgunsniil

9

wa (Guide Bearing) 91U3U 1 A7 @IUAUAISNANAIADIAINNTN0ABBNIY

Q) MFIEUIEANNSEU (TNTITIu)

¥

TuagiUYDIDBNUUUVBILNER
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2.12  wawazdawan (Shaft and Shaft Seal)
2.12.1 wan (Shaft)

WanveuA3 a9 aiuLn (Turbine Shaft) 9sfiaswdnainianviaenasudusy (Forged Carbon
Steel) wazgnoanuuulidvuiauazauuduwsuioamelunissessuussinnisuyuluaniieild
411130A210ANUILA (Runaway Speed) wagRavasnaldzdowiestmsau (luiv 0.4 luaseu) 1id

mquLLazLﬂuﬂﬁumumm’@mmm ANSI/ASTM B46.1
2.12.2 Fawan (Shaft Seal)

Fananveuaseefaiuy (Shaft Sealing) Aouduwuy Spuare Braided Packing Type e

Jo9nu1NNA18UNS TN

213  uinsuvideay (Lubricating Qil)

v '
Y v o w A

Asudedasdannidunlylusesdunaivie Turbine Guide Bearing (d3n15ld91u) Fedodl
AnanURnunsyyly S1.16 Lubricant

]

Yo

2.14 Turbine Terminal Box

Tgazidgnvasgidoungunsallninlddmsunismivauuaznsdesiunisiiuiassunsed

ﬁ’qﬁuﬁﬂﬁmﬁ‘]ﬁwmmﬁizﬂu $1.09 Electrical Equipment

2.15 gunsale3uluin (Turbine Electrical Auxiliaries)

A5udnedasdameunsallniisingqild wu alnd ansmnes Siad Wudu sauvisdansln
aelvuazviososangl nrsudngunsallivaddendulumuuinsigiuves ANSI, NEMA uaz
EEMAC anglvidesiiauiuiianunsaduaiiuseuindiula 600 V dSudnedeamvuamuniafinnsuazdeli
Fensveadndneyliineufinfsgasln aaauifvesgunsallwiidsgdeudulumuiiszyly $1.09

Electrical Equipment
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2.16 M3UsENaUTlseU (Shop Assembly)

LAS DA IRUUILALT UAIUAII9 18U Runner Wheel, Runner Buckets, Nozzle, Regulating
Arrangement, Deflector, Casing and Shaft agfaignaniun1susenauidiaieiunlssunounag
ALYl LileRTIFBUNITOBNWUULALAITHEN

anfiFudunliausaUTEnauRIng1d 9eAeTuNToRiRINIAINTVOIINNeNY kAL
aeulinslduvudnassnududuieliiulanisindsyaasesiviudinanunneasisaiunsagn

Usznaulanen
2.16.1 NM5M3299AVUANLS9U (Shop Measurement)

YUINLATTLELAIUARIALAT OU (Clearance) Y0¥ udIUANN AIUTENBUIT ML UL ABIQN
Adun1snaaaukarTuinuanisinastusuunasuluTuinnanIsnaaay wiauakansn1sseuiieu

Yo v

FENINVUINTD9NLUULAZIUIATIALAR3989UUILUY (Drawing) H5UdNsdadlauswuUnasun1sTuiing

Y

Iftugideneunaisuaniunisnsasunglusseznamimualudyn
2.16.2 n1nagadu Hydraulic Static Test

Nozzle, Regulating Arrangement and Servomotors %6 839 NALTUNIINAABUA 18T 5

Hydraulic Static Test flusadiu 1.5 whvesussiusenuuugwandunalitdosnin 10 wif
2.16.3 Witnessing of Shop Assembly and Test

AAINTVRIN I NBE U BY 2 MUILTINANTUAITATIIABUIUIN UarN15UTENBUNLIINY
(Shop Assembly) 99LA389AIRUUILAZTUEIUR199) 181 Runner Wheel, Runner Buckets, Nozzle,

Regulating Arrangement, Deflector, Casing and Shaft Iﬂﬂﬂi’iﬁﬁ] 1998A8990NA LTI N8T IUA LU

ARILATEI0U ASTIILTNAISY Alss AaldaelunisiiunesisliulazsnaUszivng wazdue
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217  n1svadaunasnnng (Field Test)

2.17.1. Farviuaniag W

o 2V o

UiedeslunisageugUnsaindinisinaudnase iiensiaaeunuantAvesgunsal

e

Aaqasaiutenvunludyayuase1 Guaranteed Characteristics NguTaauaumsalyl

2.17.2. mswﬂaa‘uﬂ'liLauLﬂ%mLl,azﬂﬁﬁli’zil%'uqﬂﬂmj (Commissioning and Acceptance Test)

A3UARRIALTUN SNAFR YA
(n) First Run

N1SNAADY Bearing Run Out M19984LA38379UWN (H18n1919970) tazvouniosniie

T Tnevhnismeaeususmsuiua3osaui Full Speed at No Load wag Full Load
() Heat Run Test

ﬂ?i%ﬂﬁ@UQmWQﬁLLagﬂ’ﬁLﬁﬁﬂiﬂ’]Wﬂ’]i‘VT’]mu‘U@ﬂ Bearings, Stator izuwa'mﬁuuaz
32UUNARAY cooling and lubrication systems 71 Full Speed at No Load Wunanlsddesnin

2 4lus

NAINNTTUUNUTLENETAIN ARTN1SNAaRUN 25 %, 50 %, 75 % way Full Load

UsgavEnmasan uazi Full Load wazsanaaeaun1sinauvesidai (Nozzle operation)
(@  MInedau&aInIsean (Output Test)

NINAADUMAINTTHARTDAT NN NIANEIgNT ielUTsuLiguiue
Guaranteed Characteristics 53udnaaueun lnganugeiimegeusedlndifesiuaiugs
MeeniUUAIN Prototype Hill Chart

U ¥ o a

SunersiiunsiaaunsaluazinsesiioNlinaae unANgIUNgNETIRNT

EY
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2.18

%Uﬂu IEC Code Publication 62006 “ Hydraulic Machines — Acceptance Tests of Small
Hydroelectric Installations” uazilenadouudiiasa gunsaluasiasesiioninarudunsngau

VDIRITUIN

(@ MIveEeUMAINITHEREIEA (Maximum Output Test)
wnafsiutagdesgnieaeuiiidinisudngsgaidunasioudios 8 42l

() Load Rejection

foln1snnaeyu Load Rejection 7 25 %, 50 %, 75 % way Full Load i o TaA1

Overspeed 7LAAZANINNITAULATOY
(@) Performance Test

L ONAADUANTIOULVDILAT BIAIRUUITINY Turbine Efficiency Curve 1AI05904

Y ¥

AINeuasraesuIITARInnasTINiuleTeduins@nasuyihnvageuls laggsudng

Y kY

o [

fossiiunisinmaunsaliaziesediefilivegeu wazilloneaeundnass aunsaliazieiodle
mananadunindduressuing

A3 eedaN ldInmain1snanveuas aeieiutnIgf ok uNde Ul ULBUAINY
wiug (Calibration) wag3dn1snaaeuliujUikianu IEC Code Publication 62006 “Hydraulic

Machines — Acceptance Tests of Small Hydroelectric Installations"

n1sasesgunsal (Spare Parts)

o t %

A 5udnedesdamaunsalainegedaosniusionistisans welidugunsaldisesddeuiu

N oA

¢ o d’lj ¢ A o o (%
gunsaindraviserelildlunissonanuazUseneugunsalidlelinisungesnm

9




Tasinsliimdnhvnadineaewjang 2 fuanais snnefvang Jmindunys
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P 4 v oo
NHIAN 2 LATDININUUN

(n)

(%)

(A)

()

TOIRUNANVDLATDIAIRULN (Turbine Guide Bearing)

TuuSusiemnain (Deflector)

Seal, Packing, Piston Rings wazdue d1m3u

PaaLsInU (Nozzle)
d‘ =l Y
LASD9LBLATLNAIN

3188 LazaIng

1
GRVERIGER NI
2

1

(ASULATDING

1

1

YA

1%
Y °

a
UL 1 LATEN)

Tu

Yo

3

UL 1 LAS94)
A7 (LABTWUU)

A7 (WHAZLUU)
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wun¥l 3 gunsalnIuANAI1AET (Speed Governor)
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ToinuANIIRIUNALlR Wndl 3 gunsalnIuANAILE)

NUIAN 3

aUn3alAIUANAITNS? (Speed Governor)
31 dafmuaiialy (General)

& 3 a va L4 < L3
unilagAmunsgazideanuautivesgunsalaiuauaIugl (Speed Governor) uazgunsal
Usznau fiudneazaesiuiaveuluniseaniuugunsal NsEn NSVARBUNLTIIU NSUUET NTARGY

wazMInageuie sz uLInugNAedLazaNy ol

3.2 wllauazuanwue (Type and Description)

'3 <

El‘dﬂ'ﬁiuﬂ’;UQZJﬂ’JWJJLi’J%@fE]QLfJ%J Proportional Integral Derivative Type %38 PID @11150

]

[
o w a

muaulisidInIsnantazauIseun sy uTenas aatsiulldagsuluguazaaiiios lned
WdAuTu (Nozzle) wazlusuin (Defector) &alasudaaainanuunnaisseauinglasuainuiig
AuAY (Local Control Unit) unuszananatiielvlauss@nsammsuaniafnganiuiinyl (Head) ¥4

LA5 099U

gunsalmuANAIULS 1A 89UsZNOURA Y 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 e Protective Devices

fa

gunsaiBidalnstindegdesgninsslugriunuvesgunsalniunuainuss wazduusuaiuny

LAz DUENINARITANANAIULLKIAIUANTA TULATIgIUYRl sl nas unspIuAuAToA I

Y

119719970 T AUURIAIUANTRIUNTAIAIUANAI NS

nsidsuiladdunismvauainaupuasedoidunisaiuauwuusaludfazivualuiade
Control, Monitoring and Protection System LLﬁBﬂWiLﬂﬁEJUﬂ’ﬁVT’N’mﬁ]’]ﬂﬂ’JUf’]ﬂJLLUUﬁ@ﬂ%JUL‘ﬂ‘ULL‘U‘U

Snludd isuvudmludMdunuuiiouSudesdiiaiastsiuninfiuaialaegnssuseunissaumuiine




Tasanslimdnhvuaidnasewjana 2 sdvanads sunandvang Jmindunys g 2 nugunsaiieTesdnsna-ludh

ToinuANIIRIUNALlR Wndl 3 gunsalnIuANAILE)

3.3 vuanazaulunislda (Capacity and Operating Condition)
3.3.1 wwiavasgunsal (Capacity)

Oil Pressure Unit (OPU) sasgunsalniuaueuiasedldsiududwssiululasiau (Nitrogen

% =

Accumulator) 1Y kagABItIuInNfiganaiayinnsilawastaniadawsinu (Nozzle) warlusuin

1% '
o a o

(Defector) lawsasiviuunAuAToiNgwEn wdduseiuludussiuiaign
3.3.2  Woulvwazdanivunlunisldeu (Operating Conditions and Requirements)

dmsumsvihnuund gunsalmavauaas lddndudesmuauaud wissdaunsaliiney

nszAuligunsalmuauamsihnulugmudsening 49.5 Hz uay 50.5 Hz

Tunsdilafiluanainszuvansds gunsalnruANAIINS IR BIINITOAIUANLAT BIA AT UU W
anunsnsulaniiuini g iienazdeslwliiu Station Service WazABIAIUANNITYINNIUTDLATBININY

Y9 va o a{' a = L « v o o a
‘U'{L‘VmLaﬂEJiﬂ']WVW!ﬂaﬂ']Wﬂ']iL@uLﬂi@ﬂ 5'33J‘V|\‘1L3J8Lﬂi@ﬂﬂﬂ‘ﬁuu7Naiﬂlwgﬂ\‘i?j@

3.4 N13AUAN (Governor Control)

[y

gunsalmuauaIsIFesUsznaumegunsallvihiflgauau R

i
(Y

(M)  aunIaldedeyayiaumnsa vise Speed signal device (SSD) 93RARRIUUNAITOLATDY
Al

@  aunsaifieunsalseuiisurnuiinissabituadyaaninusiidaunle

() ansandnlvinszuanss (DC Output) weluddlediuesiinanaglumunuuseiunidu

(Electro-Hydraulic Solenoid Valve)

() aunsaldunuwrasglnvedlsslwididy 125 Tad nssuansa
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@  smvauenusuieldlunisvunundiszuy (Synchronizing) waznisUanlnanaenain

32UV (Full Load Rejection) dlevhns Quick Shut Down

(@  Electro-Hydraulic Transducers iiautasdaralnfndunssduinduioluniuay

A5Un/ATaluUSUUS LN

(%) m3dgunsalmuauasIsuinudes Idunasiglianmiedialinszuanss (OC

Station Service) IngagluaruauATRINIINEILTLLALATEIAIN Standstill
3.5 mstuaeln (Wiring)

anellunnemuauazdeinfiegalinge aeliuagviefevanglnazdaudmeiuaisuesg
1115131148 (Colour Code) vasanelndadlasuniseysiiainimnsvesdining auiuvesangliaiinse
ksl 600 Taadld nsiduanglnenadunnuiedadunguuazdedinisBaanelnig
3.6  \AvesilauazaunsalAluAu (Instrument and Control Device)
3.6.1 Yamvuanagll (General)

U 2V % a

UINARITANIRAEAARIIAIUANNISIALATEY Inedaunsalilldlun1smiunuLazuanInafinf ot Uy

ey

wihgaitszyluinde 3.6.2 fagnanseld

3.6.2 uniihdaunsalniuanaIusa (Governor Panel)
Fossznaudegunsnfodsossselud
()  gUNIninanINaRINILTITEUNTE Tachometer

@)  gunsaluansiurdinsialudiuusuna

(M) @ndmunuming
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3.6.3

3.7

3.7.1

@ aunsaldavgaLiuasoadnluls Usenaumeaindnlddmyaund wazadindnlddmyn

Lﬂ%‘laﬂ{gmau (Emergency Shutdown)

@ gunsnluanmasziutlus A Ve

uwantihdaunsalaauamaIasiaiuti (Turbine Control Panel)
Fossznausegunsaioshatiosdeelud

(n) inv¥aussiutisy

(@) andemugunidilifussiuihiu Ussneudeaiadilldlnnszuanss 125 Taad S1uau
2 ¢ (dlunsudafeudlouseiuindust uaeBndaldlunstestumsanimifuaiodunsdli
'igé’umaﬁuﬁ’]ﬁuﬁwmm)

(M Yundeufuiaies U Reset wagtumaaouilesitunisiia

(©  Yamgaiaiesgniduniouriasey

STUUSIAUUILY (Oil Pressure Unit : OPU)

Farvuanagl (General)

1%
[ 4 £% o o o

UI19999Am Anfauaznadeussuuksuldud miuaunsalauauaus) warUsen

e

AULD1 (Inlet Valve) wsiaggadoausznausie Juurdunasuainasiuil (Oil Pump and Motor)

Control Valves 118 3A1UANKIIAWWINY deazauuay (Oil Sump Tank) gaaalulasiau

(N, Accumulator Tanks) gunsaiaauau (Control Device) aunsalinuazgunsaidasiu (Measuring

and Protection) WAURIN1TYN1911ULT 89A UVDITEUULSIA WU ULEASLY Drawing no. KTP2-EM-06

Schematic Diagram of Oil Pressure Unit for Turbine, Brake and MIV
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3.7.2 Yuthiy (Ol Pump)

Juhihudu Gear Type Yusioaidnsinisaulivesndt 1.5 wihwesSuasindunldlunseuen
guusaiuvasluuTuuTnnul (Nozzle and Defector Servomotor) wagdawinnulaatseiiiadlaglyl

yilsingdusau

wawmesfosinndnfululnentulaunasassusenuiu uamesdeadu Drip Proof, 380
Thad 3 g 50 18599 Tnszualuirlunsamisnen wazduuwuu Induction Hauwiufuaudulasnu

1%
1 o

ARUNIUANNLINTIFIUVRY IEC Standards IP 54 Class F insulation

n15d w3 uvukaznsvgavesd uuduaiunsavnanulalnedaludfilaeldyaniuny

=) a v

F4dl Pressure Relay 1 ufamiunu wazauisad wvinaulalaenisusvaindeauiiad ¢ aiug

Y 9

(Control Board)

3.7.3  deazaunssnululasiau (Nitrogen Accumulator)

H3UdeRBIeankUULarAUILNUSINAsSYesisaraLssiuLazlssiunldlussuulie e fu
nsUnan/Unanvesiidausaiu (Nozzle) uaglusuun (Defector) 3 A3 (513 NN15UA-Un-Un) Tnell

nMsaslsIRUINUNNTULRN SIusAIuUsIInskazIwuaslulnsiauild Back-up

fﬁazamLLiﬂﬁ’uG’faﬂaaﬂLLUUmmmm’]gm%ﬁ ASME Code for Pressure Vessel, Section VIII,
Division | atuuAlvage uardsdesaunsanuussiulininii 1.5 wwewswiuildeanuuy wazling

wsasuiiluszezatlidasnia 30 ui

v YV % a

UdsdednmgadnLssrululasiau (linudslulasiaudses)

eXle

37.4 Sazduingiu (Ol Sump Tank)

USunsveninfiuludasaninduazdedidesndt 1.1 wih vesUSuanhduimueildlussuy
wssuhsfudmiunisaiuaunsa-Uamaauseiu (Nozzle) lusuln (Defector) wagusegurnudn
(inlet Valve) fazautdudiasdinnsgunsaidn aunsalmunuuazdosiumiag Wi gunsalngiaaeuin

[

$yuulunngiu (Oil-Water Contamination Detector) wiaudsdaailuesaruau inadnseauiiiu
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(W51 Check Valve uag Stop Valve) Stagszauungiu (Oil Level Relay) wisudaygnatioussauigu
A luduiedwmgaiaiaaiaiugi gunsalingamgiundfiuwuuuiule (Temperature Detector) uag

e Ao & a T v v v 1 a =
qﬂﬂimauwmlﬂu QN%Q@J%@QUWN‘lﬂUQQW@QINLﬂU 65 D3AYALTHE

3.7.5 s3UUYiauazInau/uiu (Piping and Valves)

[ 1%
v Y Y v a o o = 1

vieRsdiamuazinfessuurionazdit swviarthulau @a den ang uazgnmdnsiieg

ey

37.6 1Sty (Governor Oil)

[
% YV o o

ASuTadesdanundiuildluy OPU Navue wazdosiaiiulidn 10 % viauasininvesuidu

espdldiululsenalne Fipaauaunlmiminsveindeylifney

3.8  wAsesilenlvaanuazusenau (Wrench and Tool)

[y £ [

v A & A g d' & a g ¥ o o ¢
U‘UW\TW@\T‘U@IVHLF"I?@\T@J@‘VILUU@JWWSW;@WULL@%Lﬂs@QN@WLﬁ@ml%aqﬁi‘Uﬂ@@lLLagﬂigﬂ@UQUﬂim

e

aneepdlasieanisungasnunaunsal gaeseslednandenlureduiwasussylilundes
3.9 N13M3IVFBUVLALNIINAEBU (Inspection and Test)

39.1 fYamuuaiaqll (General)

U YV o a

HSuisdesiiiunmaasunwaztuiinuansinasiunuuesuluduiinnanisnagay wioumns

v Y

wanansSBUWeUsERIITIAfieenkuukasuIn N Ialaassasuuiuy (Drawing) H3Ud9dBdAUD

Y Y1 ¥ 1

wuuNesuNsTUnA AU A UNAzITURTIuNSRTdeun e lusszannua ludyan

Y
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3.9.2 msnagaunlseseu (Shop Test)
A3UA9RDIRLTUNM TNAAB UL ISUG
(N MMIAdeUIEn

N1InAEeUianfoanaaaun1uf seyluiite S1.17 Inspection and Test-Electrical/

Mechanical
(W)  MIAABULIIRU (Hydrostatic Tests)

N1InAEeUianfoInaaaun1uf seyluiite S1.17 Inspection and Test-Electrical/

Mechanical
@  nsneaeuiilsanu (Shop Test)

n1snaaeuiansemageun1ufiseyluiide S1.17 Inspection and Test-Electrical/

Mechanical

3.9.3 nIsadauviasfnnng (Field Test)

U td o

U319 BIR L duN1VRdeugUNIalindIn1sinfaaiasa Liensrsaeunuanifvesgunsal

ey

[

AvgassiutomuunludeygiiazAi Guaranteed Characteristics 155 Ud19@UaNINTO LI NTVAEDU

Y

AearLiunslay Supervisor WeABEAIUANIT LAY TUNBUNTNAGBY

Full Load Rejection faasilun1svageuiiiansi9aeunsvinauvedgunsalniuauaiings
\A3 09Uz faling i uAs 09 (Trip) §1A211L5950UNSUYUTTALAY (Over Speed) 138

usssulwisln (Over Voltage) fAAu
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3.10 m3sesaunsal (Spare Parts)

F3uinsfesdamaunsaiineqegsesmusenisineans weliifugunsaldiseadsurdu
gunsaifiT15n

(1)  Speed Signal Device (SSD) 1 %o

(v)  E/H Converter 1 %o

() Sensing Device 1 U

(9 Limit Switch 1 TN (BT

(3)  Solenoid Valve 2 1 (WAazlluv)

(@)  Auxiliary Relay Wag Conductor 10% %3e0819108 2 A
YDIAAL U

(¥)  Transducer 10% 3008191008 2 67
YDILABZIUY

() nseniity 1 U

(a0)  Accumulator Bladder 1 U9

(qy) Safety valve wiouaind 1 )

() aunsalin gunsaidesiu Sad wavaing 1 # (Ueaglhuv)




daui 2 uaUnsalinzaInsna-luia

wuInil 4 Uszaumiad (Inlet Valve)



Tasanslimdnihewaidnaaewjaina 2 sruanad sunandvaing dwindunys duil 2 nugunsalnzesdnsna-luih
Formuameiumnada Nl 4 Usegun

NUINN 4

b4
o v v

Uszau1nun (Inlet Valve)
41 dafmuanaly (General)

uniagimuasgasideanuanUivesuseauiaudiuargunsalusenou §3udneees

Sutiavauluniseaniuugunsal N1SNER N1SNAFBUNLINIU NTVUES NMTAAAY Lagn1TNAaaULel

L4

syuuhaugnAeswasauysal
4.2  vilauazauanwue (Type and Description)

Useguranudrdenduuuududnidide (Butterfly valve) siaunuueuy fifeudasuvin

a 4

Unn oy

D

(Counter Weight) tieldlun15Un vunaidurugudnaIsmulssugndn Miseulssguasau

dndruvuelivangay dn1sivavesinfdlionantalszgan daseuusenuazdiunsuLsaziagn

Y

[
(%

panuuulinuraussNazunseilefinisnausegua viesovene (Expansion Joint) agf afiAsa
sEnI9UsEgUkazvietnds (Penstock) Usegindealundndugivosindn Tudiumegreuseniius

avdranansaadudsuiule diudsznauvesserirediegnenall

(n) ﬁ"sﬁauﬂizaﬁmimgm 11U 1 M

() ﬂizuaﬂg;mLLiqﬁ’uﬁwﬁuLﬁaiﬂuﬂﬁiﬂmaa'ﬁqLam 11U 2 M

@  nalaliadedondeuseeutsiminuasszuuien S1uau 1 90

@ gansifuth $wu 1 9

(@ viestovens (Expansion Joint) seminsdsspundudiuay Distributor $1u7u 1 vi
@  feszuiethiie S 2

(¥  gUnInldugAldRens n1sen uasn1sRngg
43  wann1sn1seenuuu (Design Criteria)
Uszguuninealauazilniszauiniaesiuiialndidesiu Inedadgdusaiududiinniy

wansinavasseauy wazazdasiulilivsegiladioseauiisaiuiiu 2 u. Ussnuideseanuuuly

anansavinsUalalilaiamnnisaliinuniluviededn (Penstock)
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1%
4 %

Usepuseseaniuulvanansavihaunglideuludadl

- Nsgdiuingeanlugauiui +261.00 w59
- WI9ugeanilldoanuy Liteundt 1.1 winvesusaiugean
- wsssuasaninduluviodat (Penstock) AaddanARediuiYe 2.4

wanildlunista/dnuseruinasyseeidiun

- Walseginlaenszuongulssiy 60 AU
- Yauszgilneoudanimn 60 A
- L%Uiz@Lauﬂfﬂmsﬂszuaﬂqmmﬁu 10 Fum
- %‘Uizg}Lamﬁﬂmmwaﬂqwsﬂﬁu 10 Fum

(2 il
1 I

nnAudunsussiiussaduluauunsngiu ASME Boiler and Pressure Vessel Code, Section

VIII, Division |
4.4 5’1&1'€1$L58ﬂ°lla\1qﬂnia§ (Description of Components)
4.4.1 @299u (Valve Body)

#1581 (Valve Body) yimiewdnvas ﬁizﬁﬂigaﬁ%é’mﬁaﬁuguﬂiz@ﬁaqmumuﬁiamﬂﬁm
afuwaznstandeu muwlauiivaneduioursaesdiuneuaizgdonainlssu siedlvingg
funmiulaudufiaganusznu unmusesauludiadeu (Body Seat Ring) inaneimannailsaduniy
11MIFIUASTM A276 Type 304 wavUsznunfusaSeunsadndnndnailsaiuanss (Body

Foot) wagyity (LiftingLugs) nasviaaiaiufiiiou

4.4.2 audsen waluaz@awan (Valve Disc, Shaft and Seal)
duusen (Valve Disc) nesvinmiswmanyas n15eenwuufadadefianisayidyiiun
Tideedgn Tvunlvaed19s1uiseuluidurnimsivavesdy fulseauasinaifeseaniuuin

Tnusowsaunsein lifinsidesuvaeniinsUnlses
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dnfauszgdonduianussiamenaiesnsdunsizit (Synthetic Polymer) @nunsanusionson
wsstumetion Usudumisie Insungssnyides wazanunsawdeulaing ddsiudawastioninsies

UNURBDANTLNARTY
4.4.3 se9auWan (Valve Bearing)

sesdumaemanIIntanfdanaudinisnasduludiedlaglildaisd (Greaseless Self

Lubricating Type) uasasoanuuuiluegnsidosiuihmiuman
4.4.4 YadndalAnu (Bypass Assembly)

gaariaduinUsznaumeiriatinuurhaumeiesnesiseussiullu nalndeareiie 11a

11 vie warduUsEnauderduy 1iatfeFadms Ui UN YA IAANN
4.4.5 viasiavene (Expansion Joint)

vieraveuTEnInUseguiuagvieinds (Expansion Joint) Anddiitealnuazainlunisindauay
aoaUszaulunsdfeInisurgessnwusenun vienedewluwuy Gasketed Sleeve Type %o
UZNaUMEmIuUNaIe $159u 199 Wiuwen 13U 2 99 Useiuend Mofetens wiItnans wazuniu

wen nasvihanLuumanmilen auUsEnauveIen el uiany1amedrinnlg Synthetic Rubber

4.4.6 vivszU1eUINg (Drain Valve)

1% 1
o

MiaszungiinenidenyusssiianiteseunginluvisinnewdazioananUsegin
4.4.7  fudsdun1sUa/iUauszaun (Operating Mechanism)

(M  Yarmnuanild

1% v v

nudsdun1ste/iladseaudiusenaume nszuanusanuneunauldmn ﬂalﬂﬁaﬂéuﬂis@

1%
a &

M8 vieundiu alvdgunsalmivau wazdu n1sdanisaieliiieliusegundalidatunsavilaly

]

1%
[

Yz UseguUney wazdesdaunsaldan (Manual Mechanical Locking Device) fivienudeiiotiie
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Ay ° ¢

Jostunslauszauilunsdiifeanisungssnelsegun wasvaieniugunsalilsesliaunsaden
vaurUseatheglusiumiate
(@)  NITUBNEULTIAU (Servomotor)

1%
=

nszvengusiesUszneuNMsdenwiumnanuituulifisessde wihwlaudeswihanmanyugy

Usziiudosanunsaduiiusivasiivsaiuldaugan Ravesgngusieaseuiiy

(A gnauwazumugu (Pistons and Ring)

4 o

Qﬂqumaqmmﬂmﬁméa wugnauiesianlavgnansanuwssiuldanule
©  neuawudmin (Counterweight)

flougsumiinsesyhanmaniae wagssadvuadminfiiisanaiieUauseaududiluna

A o = v
mmwumwnﬂamwmﬂmm

@  fvenduniinsiUavesaudsey (Valve Disc Position Indication)

[ [V
a o aou

é’huaﬂs‘hLmu'mm?JmﬂmmaﬂguﬂisaﬁwéfaqmmmmL‘%au‘dig@

4.48 syuuUwsaEuTIY (Hydraulic Ol System)

(M dorfmusiily
wsauisudieldlumade/Aausggihaglduiunssiuiuresgunssimuauanimga e

Teagauus R ULAZYAMIUANYALAEINY WNURIN1TulBuveIssuuLssiudniulandly Drawing

no. KTP2-EM-06 : Schematic Diagram of Qil Pressure Unit for Turbine, Brake and MIV Fiwuu
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@)  Hangunislaeany

TunsinUszuh wssduisiunndiazauussiu (Accumulator Tank) 9xgndsknuITianauny
ileruauMIITnueInTzUengULTIFY ﬁauiuma%ﬂsz@ﬁw ﬁwﬁngnmmmﬁamuqmLﬁalmaﬂé’u
il udazantsy (Oil Sump Tank) édidyananfouininfuludavauussiuiisssusi dhtuann
Faavantnfuaglvaldify mafuhdunndsazauussfuresgunsainiuauamss Governor
Accumulator Tank) L%”]iﬂiuﬁqazauLméfu‘fuamiz@ﬂf’] (Inlet Valve Accumulator Tank) figdgnanfin

BlaiAuriminodnnsguvestuthiuresgunsaimuguaniuii (Governor Ol Pump)

(m) 5&38@&5&5%@&%8@13? (Inlet Valve Accumulator Tank)
{ﬁ’aasamLLSﬁﬁumaquz@ﬁwﬂ%&qmLﬁmﬁ’uﬁusqmaqqﬂﬂiaimmummﬁa

4.4.9 unsAUAU (Control Panel)

(M  Yamnunnild

wHemuANResRafslnanulsein gunsalmeluddessenaumeaunsalaneilelunisaiunu
N13719IUYBINTEUBNGULITIAU AIUANYALANUT (Bypass Valve) wargunsaldue 1w 11ns1in

a 13 I v
LaeaIvAAIUAL wunu

@  lasasneg

Y YV

v I v <3 a C = 1 1d =3 a 1 @ a _a a v
LLE\I\‘iﬂ’JUﬂﬁJﬁ]aﬂLUU@LMaﬂLLU‘UG}W\IUQ Hlassaraduman duadunantaiinta ‘f]amwguim (20N

flpssadrenudusilasnnziuniiiansfadgunsal Uszadrosdanlilagliluvinnisdiesnves

gunsalnely

(M gunad

s 9; C% v 1 = ! (% 4 4 I !
gunsalmifenidudesldiinsieudadiunielug uazdeseyuenasnaingunsallnii iy
alvd damuau wazangll Wedesiugunsalidemeninnisiivesindu melugiesinfsdnines

WieAuANanINN1sIuvesgUnsallniinlvivngay
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()

()

ﬂﬂiﬂ'ﬁ_l@llLLﬁ%ﬂ’]i‘UaﬂﬁﬂW‘uzﬂﬁﬁN’]u

[

melugaeslsznaumegunsaldsil

(%
o

- IrinsgnSuvenanugmaulauszgun uwazlninAsianiug “ON” Wenialage

Y
1%

- Inszniuuenanuziddauszgu uazlwindeianiuz “OFF” enialinan

- Intuenaniuginriaduthsslailén

- MUaﬂamuziﬁzﬁuﬁéﬁﬁqamﬁmmaﬁuﬂszaﬁwé]’wmﬁ’uLﬁuﬂfhmﬁﬁmum il
HosunadaUszgih

o/ PN

- dyaanfouszauungiu Low/High Tudsazauusiny

(% I

- dyaanfounssiutngy Low/High Tudsazanilssu
angl

anglidosnioudugunsallnieniuwadiumieudvaunsaluasluanusovudsle diu

anglwneguengunsaiieusiuluviesoansl

(@)

gunsainAuAY

gunsalfldlunismivaunsvinuresdsegiivgdesinadauiieliusenuvihnuldnudendu

Unfwazdaansie wu luleduedaniadedineuwiiawmesidudidesiunssualvihgindnun

1%

Limit Switches AlUANNTSIAGBUTIVBIINUVYUUTEANN Uagnruiasdygyiaiite aT1vdey

ANSNIU/ATBAUIVDIRUU TR

(%)

Y

ATUDNALLIALU

1%
o

muandwiansiUavesdulsegfeinniegineg s

Y
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4.5 ’3’6@ (Material)
451 Yarmiuanaly (General)

[ Al

Tannlindngunsainanuasedinauning Lfidsunnsesazlianysalroinisudn n1sdnuun
Uszinnuazinsavesianiilviaenndsaiuanuneen1svesdeninun/u1ns1giuatuaian n1snan
gunsaifilulldndnanlssnurzdeslundadusiveaiudnifivedenlasunseousy
4.5.2 Iron Casting

Iron Casting é}’aqmﬁmmummwgm%a ASTM A 48, Gray Iron Castings, Class 30
4.5.3 Steel Casting

Steel Casting éfaamammummwgmmaﬁ ASTM A 27, Grade 65-35 ‘vﬁagmw

4.5.4 Steel Forging

Steel Forging # 09l AANTANIIN1EAINABUWINUINTIFIU ASTM A 668, Steel Forgings,

Carbon and Alloy for General and Industrial Use, Class D ‘m‘%@qaﬂ’iﬁ
4.5.5 Steel Plate

! % A9 Y a o A Y ! « v < o &
wuvdnlindndaisoulsen Auuse wazdmdue) deadulumuunsgiunal

- WAl 50 1N FRINEARINLINIIFIUYEY ASTM A 285 Grade B

- WHLLANUAY 50 U3 ADINEARINNIATIFIUVEY ASTM A 516 Grade 55 or 60 %30

ASTM A 537 Class 1
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4.5.6 NISNUABNISNANIIU

(n)  adnuaznulsAy
AOINANRMINLINTIFIUVDI ASTM A 276 Type 410 or 302
()  onuazang
AOINANMINUINTIFINVDY ASTM A 193 Grade B8 (AISI Type 304)
(M) wWuLwan
AOINARNAIUUINTIFILVBI ASTM A 240 Type 405 or 410
4.5.7 wabalumsings

vodnyInslenuasanifilsluneunin FoandnnuuInsIgIuYes ASTM A 325 @ruuHmani

HelumaunIn ABINERNULINTIFINVDIASTM A 36
4.58 &a (Anchor)
(n) #ae19 (Rubber Seal)

¢ v

Fagadeandusndunszindauaudivnsnenineail

AINAEDU ANNNSNAABY UINIIFIUNITNAFDUY
(nN./N5.94.)

Tensile strength 210 ASTM D 412

Durometer hardness 60 to 70 ASTM D 2240

(Shore Type A)
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(v) Fauseiu (Hydraulic Seal)

£% [ (%
[y o o w

Fausuinusontu Chevon U9 V uaziluianianusaldauliviaiuiiuazuidiu 7

46 ey (Welding)
nuidensesUfiRnudefmusiszyluside S1.11 Welding
47  n15d (Painting)
AmesUssguiamuadesidainlssnu Sduneunisidmudoimuaiiszyluiade $1.13
Painting
4.8 N19INTIVFIUVLALNI1INAGDU (Inspection and Test)
48.1 MsMaaaUiilseay (Shop Test)

(n) N1INIIVFADUYUN

YUIA LLmquejﬂaNLLazmﬂmwﬁumLm'agﬁauﬂigﬂawaﬂﬁaﬂszg}ﬁwzéfmﬁwmii’m

waztuiinainlaasluluunesy
@  nsUsznaunlsnnu

Usgaun9eAain1susenaudiianinlssulndsn ndendsenaunaiasa feei
Hydraulic Pressure Withstand Test MAg@aUN15¥aV09 Sealing Ring SIUMIN19LAR DUAIVDY

NSYUBNGULTIAU NouNazLenfuaduNeyin1svuds Aeaviinis Match Mark

(A  MIAADUNIINULTIAULN (Hydraulic Pressure Withstand Test)
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(%
[

Usegunazieuinnisnaaaudil

- VAABUNUIINY 1.5 wiwedwswiueaniuugeaduian 10 widl
A [ ! [y v A <
- NAADUNUTIU 1.5 YINUBILTINUDDNUUUGIEALATUINLTIAUBN 0.3 Mpa (Tu

1387 1 Ui

4.8.2 NISNAFaUVAINISANAY (Field Test)

[ L o

UdeReIsLdun1svedeugUnIalndinIsinfsuaniase iilensivasunuautAvesgunsal

ey

AggasInUtaiMualudy Ikl nsnedeuilng

- pTIvERUNIAnRIuarNsHetUTiafavee (Expansion Joint)

- ﬂﬁiﬁw’]umaqﬂizaﬂfwﬁy’qriawﬁmfﬂ (Dry Test) LaEnd i (Wet Test)
- Ms¥vesinuga sasinshdesliiiu 0.1 Ansdewii

- MMS¥aUIINAUSEWIN T AL WS IR/FMume

- NNIVAFRUBU AIUANININYEIIAIN TV

4.9  Msa1se9QUnsal (Spare Parts)

Yo v v o ¢ 1 ' 1 v l = v & ¢ o a o
HSudnedesdnmgunsalaneegisdoenusenisdieais weliilugunsaldiseaddguriu
¢ o
aUNIUNTIIN
(n) 879 uasdauseiiu 1 4
() 399 1 M (WAazwUL)
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WY 5 1ASULARUNLBASWE (Overhead Traveling Crane)
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NUIAN 5

lAsULARDUNUBASHYE (Overhead Traveling Crane)

51  Yarvuaiialy (General)

'
% U o A

H3UdNAzAsdanasuadeuviefsueiielilunisuseneviudiuveusiazgunsal

1%
Y

nsAnRIgUNTalTIaTEnIeNIsneasne wan1sungssnwaunsallusuian

WUAGeUNmTeATyeRpainuautRinIunatiafssiolUl

- YU lutaen71 1.5 Winvesu 1t

'
v

gusalivinian
- AnuLsalunsenduas (Lifting speed)
o  Unf 5 LIRS/ UNT

o yni 0.83 LIRS/ UNY]

- anuSilunsiedeusimuuwienalsalnila (Crane running speed)
o Unh 32 WAT/UNYI

o yngg 8 LIRS/ U]

- anuSilunisiedeusinuuuivinalssiidia (Hoist running speed)

® Unh 20 WAS/U
®  ynYg 5 WAS/U
- sziunaesu (eeuszuna) +79.60 1. 5NN,
- izﬁuﬁwqmmaqmzmaaﬂ (lngUszana) +69.50 1. 99N
- anunesaznuaTy (nguszann) 9.00 LAT
- AanuenuesT N (egdseana) 27.50 LA
- unasangli 380 1ad 3 wa 50 L§5nd

o

ASUTeFBIINITeRNKUUATULALIATIAT9BUY TAgITUTEUUNMIYIUTaLATULAgRB AL
Tirnsve11d9eudl® dlassasimdnveanasudossenauudiasanintsanu Wugudeslaidngg
Wonsanu 1ATUABRAAUNIILUAINTII 4aZIIUUAIUNENAIENITTUVRINOWES tATUADITaI YUY

AvANNsuveAsukuudatgll (Wire Push-Button Pendant) fsanunsadsfulafisedu +71.50

4.39nn.
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52  «lauazlassaidne (Type and Construction)

v Y ¥ (%

viemesdanasulniuuuldnumiledses deniuasu (Bridge 130 Girder) Tduaimasiuiii

ey

lunsmuausenyaduiriow AUAUMSIAGeuNinldlunAAIUAL

yunALasatunsendedkitosndt 1.5 wiesmingusaiiviiniian uasdesa1uisosn

¥ v A o a gj 6 A ! o 1% = v W goj = o a
ﬂ?\‘i‘lﬂﬁﬂmﬂ‘ﬂ‘wqﬂ’]iﬁ](ﬂﬁ]\‘i@ﬂﬂimﬁi@i%ﬁ'ﬂﬁﬂ’ﬁU'ﬁxﬁﬂHWLﬂﬁ@ﬁﬂﬂﬂuu%l@%mi@ﬂﬂﬂL‘U@IlW‘W']

[y

A U199 D908 NUUUMNITUIAYBRATULINN T ANRNLATI§IUY8S DIN 15018 ¥3811MI151UBY

MAgUMn ANUEIeINITENKANSIARUNYBIRE YBENAEAtaR kUL I auiun1sldeu
5.2.1 $19A35U (Crane Runway)

(n) AUNINUBIAT N ULATY

v Y U

A3UAADI0BNLUUMNTEEENNTATNNANYBITNUALABIAUB LTIMINTV09L I 190U

(@) SNLATY

S1UATUABIUTENOUADAUIANULANAIVDITEAUARDALLIAIINE AT LA LLLAY

2 1. LAYWAALYIOUYDIT1NADINNTHDEERAY

(M) YTDIAUNTLUNN

[V (%
a

g9 UNTLUNNARIGNAARINUAIENS 4 AUVBITY

[y

) AIVATNNANITIVDUATUUUIN

@194 2 fafesafuiiedinnTIwedATuUNIN NsdnssuuliinvesAsugNdn ATy

founaaunaaludnluiiy 150 uw.
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5.2.2 Iﬂiﬁﬁ%’ﬂﬁﬁﬁaﬁmi (Construction Requirements)

(n) LAY

- aznuLATY (Bridge Crane) MAnTuudugusnsmuinualuiuun1sesniuy
Aa3lAn1uNIn5gIU DIN 15018 @a3582n151AeR3 (Deflection) Ya9AUAINANIUKUIAY
FAARTUIMNUMTNVIT U TINNIYALARDUNAURUIALINIUATY ABatipedn L/750

YDINLININIVDIANUNGN

- NUANEIY 2 AMUVBIATNIULATUILA BT BLADU N1T80NKUUADIA TN IN1S
MTIVERY ANNT0NRRR0 N1 TunTlfiaaunn fasnunsudadldgudtiu 35 uy.
nsUsENRUYRReIauTIRgIUaesaRIiuYBas N UATUAzRBdldadnIndeuavw i

BRERVIIENON N

@)  gaszuuduAdeunue

lassasraninvesyaduindounuendesduwuudiunisinds lneluiumannseuly
dwnsuiludigaiudiagnunarsyaduiniiou Aesgnesnwuuiianunsanszanelnantudaus
avdowingiu Tanildvihdeszdesduminude yaduindeoudassenwuuiasninlnedndnsy

wentusseanindin

(m) NNSTULARDUATULUITIN

v d' v v A d' Y <) 1 ° 1
ﬂ’]iSUULﬂaE)UWHJLLU’JSU’JNG]’e]x‘i’e)’e]ﬂLLUUIViﬂ'ﬁLﬂaE)u‘VIEUENW’JiE)ﬂLﬂu‘lﬂaﬂ’]\‘iﬁiﬂlﬂﬂ@lﬂu

nsduazliiew dnsvganisindeunivessenlaglimausalii wefinnsduveilesiu

@) 9N

UBMBTNITUTENABIBYNTINANVBITEN SrUUINgSTmUAvBLATUDmaaaulagldniy

[
%

= aa ~ ° < a I ' ~
LL@SEU‘L!EUWQEJ’Jﬁ heat treated and ground LWBAMUNUNIU TEANIUIINNUINNIBLAANYAD U

JoundsvugUiiondesads JyaiSedada (Rope guide) iannmanvaeuila Self Lubricated

syuulusavessantnindeaduiuu DC Disc Brake Fsagsnsusunndlaednlud® (Self Adjusting




g 2 nugunsaiieTesdnsna-lid

Tasinsliimdshvnadineaewjang 2 suanads snnenfvang Jmindunys
= 4 & A o
wnedl 5 insuindeuiiviledsus

JofuAn1sumale

DC Disc Brake) 4azagfinn13via1uvedsonvnieNiLuInmun a1nadinanniuanyu Galvanize

anunsasulvanlennuinndnfnvuaiieanulasnse

AZYOYINIINMAN Low Carbon Steel Feanunsanyule 360 o9 1 Safety Latch uaw

\Juwdin Lifetime Lubricated fipafilusuuseiuaingnin

Q) Waanes

fuludmaedu Isesdumaiuuugnlumnsanay

¥ a 3 ¥ I a € A o
%BQLﬂEJiiJi%ﬂ’e]‘Uﬂ’JEJ‘Q(ﬂLW@QLﬂEJi HUTNUL

YI9NTINTLUDN NEIUMDLNESADIMNENENUABNNSAANTDULNNY YauNes UaLMDs S99aUWAT

wagduUIENaUdUY wABIYNEANAIINNNITATIVEBU Alignment Ll

@  aunsailih

gunsallufindesldiunszualniln 380 Taad 3 wia 50 LF3nd aruisariauldeyns
saiies laeilUy “Power On/Off” Landan1uEN1591191U N13AIUANATUlAR ld B  uuiy

auAufiennsiedswduluunisundaszaindaasy wazllanadouseainszuudnglvingn

vaaasy Yunadideniudedissdunsdesiuduiasi IP 65

sonllirdesdgunsalesdunisenumdmifuidaduuuy Electrical Mechanical
Overload Protection wietasiunisldsenlvinenvesumidnifudidafidinuald Limit Switch

gAvinnuilonzvesyluduniiiasganienian lagldn1siauainyaiesaanisrinauy

(Gear Limit Switch)

N13R92ddULaENAEU (Inspection and Test)

5.3
¥ & g v
mMInTvaeulaznaaeuiosulumuinsgunly
H3UAR0TlUSUTRNANTNAABUWATUN 125 % vesumiingegaildon Jrinsverindneena
el Fudnvinsnaaeuasslunisendmiln §3udneessuiaveuAldaneviaualun1sdnnusany

Y

warianNagyinnnsen

q




daui 2 uaUnsalinzaInsna-luia

Vel 6 qﬂnmiﬂﬁznamﬂ%ana
(Mechanical Auxiliary Equipment)



Tasanslimdnhvuaidnaaewjana 2 sdvanads sunandvang Jmindunys g 2 nugunsaiieTesdnsna-lid

dorivuaninumnaiia nuIAT 6 gUnsallsENOUATOING

6.1

nund 6 aunsalusznaulAIana

(Mechanical Auxiliary Equipment)

Sarviuanaly (General)

unilazmvuaeazidennuantandesnisiieldlunisesniuugunsaiusznay 3udneasses

Sutinveulumsdamaunsal dag w3y Sungunsaiusznevdugililananluuninieluldssyas

Tunuuiwuuludya Welinisfindaaznageuaniiunista wasyilvissuurinugniesasauysal

6.2

6.3

uIanIUsEnaunie (Work Included)

STUUSTUOLUATNT BN (Drainage and De-watering System)

syuumastu (Cooling Water Supply System)

SEUUNBINA (Air Compressor Unit)

aUnIalAULNAS (Fire Extinquisher Equipment)

Qﬂﬂiﬁﬂ"ﬁ’msﬁuﬁﬂ (Water level measuring device)
gunIalsEUIEeINIAkaUTURINIA (Ventilation and Air Conditioning Equipment)

AsULAADUNIALEATEE (Overhead Traveling Crane)

11151§7U (Codes and Standards)

1seenwuugUnsal IBNshafakaznaaeauazdofuRnuungvatuaganine Uil

American National Standard Institute (ANSI)

American Society of Mechanical Engineers (ASME)

American Society for Testing and Materials (ASTM)

American Welding Society (AWS)

Factory Mutual Engineering Corporation (FM)

American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE)
National Fire Protection Association (NFPA)

Underwriters’ Laboratories Inc. (UL)
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6.4 FTUUTLVUIRATNIDIUN (Drainage and De-watering System)

6.4.1 Farvuanialy (General)

(%
(Y o

Tsslntiidasiiasruuszuneindiuan 1 ve Andesedu +69.10 u. sun. uileazautnaini
adefufiiunmsssuIsaiounngUnsaiineg thilandama tifuriundilsgu ufeldi
Inanssenin (Gutter) TngldUadrmtufunisvonsonilunsdfifosnisseuten Draft Tube wagan
vigdath (Penstock) fewinisamadeuviedomtsinwgunsallulsslnii dhiigueonaindeasdos
Udesasgmeusniisziu +73.60 1. svn. unudadesiuressruuszuiethuasniosiuandy Drawing

no. KTP2-EM-08 : Schematic Diagram for Drainage and Dewatering System fiwuy

JEUUTEUIEUIRIUTENauMeYyalussuIedkazLemas 311U 2 ¥n qUNsalngI9duseaui
YAABULNTANTOUAAIUAN STUUYIBRALIET UNTEUINARATITUTEAY +69.10 L.39N. N1FNULaY
nMsvgaviauvesluszuelIng 2 Mdesihnulaednluifnussaudiluvessuied uagnsaslidy

szueihmiladmiavhaurieadurinauseninsluaesds Aawsavilalaenisdsldmetenigeaun

srUUnsasfeIUsEnoumeynUunsesLazianesiuuinfioudy 91uu 1 ya alndsedu

11 YARBUITANSaNGAIUAN TEUUBLAEINAT
6.4.2 wlauazamanune (Type and Description)

6.4.2.1  s2uUUTTUIEU (Drainage System)

Yussurstiuuudunenesinenss kagneadu Vertical Volute Type #ann1598nLUURIUIN

&V 1%

Yoty Ao Juduiu 1 dadesanunsaguiieenainuessuiediivelufisnisuenludnsiladesndn 200
anssiaundl N1ANNaiin 8 was Judesihnulaegiesuissunnnaninnisldau dunuaudives

waweslnidewnuiifusluiite $1.09 Electrical Equipment
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6.4.2.2  33UUW3DIUN (Dewatering System)

Yunsosdhuuuduueinesinenss tazioalu Submessible Type NENAITOONLUUMIVUIAUDS

Uu fis Juduiu 1 ddesanunsaguinmascnsly Draft Tube #asanUn Draft Tube Stoplog tiely

(% '
o

Manguaniagldiaalidiiu 1 Falue Judevhauldegusussunnnaninnisldau drunuaudives

woweslnidownuiituusluiide $1.09 Electrical Equipment

6.4.3 miﬁw’luuazqﬂniﬁﬁﬂ’mﬁu (Operation and Control Device)

1%
[y o

Jusvungidesinanunuiuldmeleniouuudnlud® nsdiniseAutluvessuisiiauiuniy
seaunaall inszlussuiedndinldaueyliaunsaguintaviunietudiillivinay dussuieundnda
Aosvhulaednludh dlvdgnassdesaunsausussaunisaruauduld Aassnigluieiietesdunis

=~ 9&; ¥ a v
nszifiaNvesu wagdosanunsaildsulade

6.4.4 uvio (Piping)

U 4 o a

J5udnesmaniiunisesniuusyuuvie aunsalusenauansgidndulunmsldnuresduun wu

& naTanseeu Siad auviavinulau da ten ang uaraaadacne Wudu szfosgninaaiie vie

9

sonduviowianyu Galvanization

6.4.5 N19NFVFBULALNIINAGDU (Inspection and Test)

[

waaINNIsARRIRLIUNSWE RS JSuinsewinliunisnsisdeunasnvnae Ul

- ATIVFBULALNTNAFDUNTT?
- NAFBUNNTYINUYBIRNABY TRV

&Y

- ANSNedaURsINISUasUveIly
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6.5  szuuvasidu (Cooling Water System)

6.5.1 tarviuanaly (General)

o

ASUd19RzARIIeenwUUsEUUMaREU Sauiadanidan aunsal wssauuaziaIoslonney
Wievinisinsszuunaeduliiaiaauysaiseudesuadldanuldd stuunaedudonsznaumy 1182
o v s o Y = ° Y - = o w o

Tusipuowes 911U 1 /1 1AT8INToNUY Manual Duplex 313U 1 /7 iATeensesasidun d1msuda
wan 911U 169 wazgunsalusenausiine Wy 11dene 1nadausey Saginnisiva alud

gunsaitfaaiu (Judu

uiildlusyuudesioanvedal n1sdningunsalduandlusnuladewuvesssuunaoidu

KTP2-EM-07 : Schematic Diagram for Cooling Water System fiwuu

[y

seuuaeLdusiesietliaunsalanadl
- FANA1VDWATBINIAULN
- 599UATIN LU NN (A1)

- gunInlanemAUsauvanAaInLualiin ((nldaw)

- gunsalinemauSeuvesgunIalmuauag (ldaw)
6.5.2 wllauazAnanwe (Type and Description)

(M) MaMumuemes (Motor Operated Gate Valve)

NadumeuemesgnAuANN1sUn/Uanua1Aun1sdInisreuaTeIieiull 16 IReIRAAs

Inaqugesiafiuviodsun
@)  A399INTOIUU Manual Duplex

LA599NTDIUNLUVUSUMASUDIYINANUALDIAR LD 1UIU 1 1ATDIHBIINNITAAGT LATBINTDY
undvunnvesgazunsaliniv 300 luaseu Aesvianainmdnaunuiaa diususeunasiinsousonduy

Wanyu Galvanizatioin ¥1szunefitinainnisviiaiuazeiasodluaasineuiuenlsslnilaens
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Ty

AT DINTDIUIADIRAAIAINTLNBLA DULTIAULINEIDDNAINLATBINTDLIBIIANPININANTARAILY LilB9a1ni]

nsaasuluszuunToassesdsdyaluNviesnuny
(A) ASD9NTRLLREAEI NS UTaWAT (Shaft Seal Filter)

LA DINTDIUNLUUUSUURBUTIYINAINUALDIAN 8D 31U 1 LATDIHBIVINNISARGIEINSUT A

wan weseInseaifivuinvesgnswnstliiu 75 luaseu Aesihunanmanaunuasa daudiisounasi
2 < < . .. go’ A a o 2 [ go’

AseURpLdUMANYY Galvanizatioin Whssuiefiinannsiavazendesinaasyinediuantse b

Tnensa

6.5.3 uvia (Piping)

o ¥ [ a

ASudnesaLiunseenuuuszuurie gunsaiusznoudqidndulunisldnuvesdui wu

o v
L) 6 v 4 a v v

&1 1nadausaiu Sad sarianiudau Ja den ang wazannBadie Wudu azdesgninaiig

9

viesipuluviendnyu Galvanization

6.5.4 N13R3AdULALANIINAGADU (Inspection and Test)

[
v o [

MHIINNIAAGIAIUNTWE1ETY U dewliunsnTIvdeuLasNMAdeUAll

- ATIVHBULAZNTNAFBUNITT
- NAFBUNTYINNTUYRIUN Tl

- ASNAFBUDNTING LVAVDIUN
6.6  1A3898ARINA (Air Compressor Unit)

6.6.1 tarvuaiialy (General)

U U %

HSudnsazAedanaTesdnenaielddmsuaumily wasdesiniunismauiavesaies

SIUNIVUNNYDI BN UT AT LT ITIU
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6.6.2 mi%'m'l\‘lqﬂn‘siﬁ (Arrangement of Equipment)

\A3RIgReINARaligunsaldud sy Wy fansetenie MadtueInAlnadeundu 1o

AIUANKIINY FINNBNAIALTIAY vioen 1A niulau Fa uazgaadaniee iWudiu ddude/Uaeuau

A1SYINIIUVDUAT D
6.6.3 1A3099ABINTA (Air Compressor)

wIBIdReINIAdanduLUUgNaUInIL ssuieauSoumiEa N ALasRgAYnaueRLulRA
w3siurateINIFtuiidnenAlaelisiadusaiunAndteg uuaudufInIuAL WaZEN1TAEARINIARIN
ANAUUITEIEnARwsnuldnudgiuiuusiulanigly 30 il esmadeaniainiaginuse

nsinnTauwaraIunsaUasule
6.7  auUnsalauwaAY (Fire Extinquisher Equipment)

6.7.1 Farvuaiialy (General)

v Y Y v [

H3udnesadavndsiundsuunninsiiainsansusulaeenled  (CO,) uaswuunuATIWiInToY

YAUYIUN T TUAT

wuu CO, WUUNSLAZILIAS
- Service bay (52U +73.50 4 59n.) 2 1
- vieanuAl (Mszdu +73.50 1 Tn.) 2 -
- Fugunsnl (fisedu +69.10  s9n.) 2 1
- Wouumaes (fisefu +73.50 ¥ 59n.) 1 -
- a9 Switchgear (fiszdu +73.50 1 5nA.) 2 1

6.7.2 vlauazamanyme (Type and Construction)

[

IuInAsluuRaaiitounUszasd (Multi-purpose Type) unzdmsulvuseany a (Class A)
InUszian @ (Class B) waglnuszian a (Class ) wadspuindswuunnmsiaaisvaulaeenlan  (CO,)

witngd@unsulnusezan v (Class B) wazlwuseinn a (Class C) Fanmazanosdiininuaansiadl bas

A1 6.8 NN. 38 15 Uaun
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6.8  auUnsalinszauln (Water level measuring device)

6.8.1 u1lugrafuiin (Reservoir)

(%
LY [ v

gunsalinszauinazdeansiadudygraussiuwuudidnlnsansowuudnsileiin Inoudase

[

wssau i dudyaa 4-20 faduondudnvdswduassivinlusafuinfaunsasiuaile gunsal

A

4

ffnarun1sUsuAbignAea (Calibration) gunsalinsyiuinusenaunisdiuiduiinsidudyeyia

Y

wazduiduidsdyaya dundudaduihdonduianmunisinnseu
6.8.2 uWw1 (Tailwater)
gUnsalinszAuinazdInadudygaussiusuudianiasanseuuudasileidn Tnawdasen
wsssulmludyain 4-20 Saduendudnvasudumszauineinansasiuails aunsalilses
Wun1sUsuAligndes (Calibration) aunsalinssauinussnaumeduiidusinsdudyaawazdiun
Dusdedayaya dwidudaduihdesduiagmunisinnseu
6.9 qﬂnmﬁszmﬂmmmmzﬂ%’ummﬂ (Ventilation and Air Conditioning Equipment)

6.9.1 Faruuaiialy (General)

gUNIRlTEUIRINIALAYUTUDINARLABIONAARIIUKU LA UM MUA H3UANTEABIAILUY

wUaunsinfafuanITgasBun il ilAInsvedindng evinseudneunazasilieu iR

6.9.2 gunsalszureaInia (Ventilation Equipment)

(%
Y

NARUTEUIYDINANDIRARINLFASTUAN T

- vieanuAx (Msedu +73.50 1 Tn.) 1 e
- a9 Switchgear (fiszsu +73.50 1 59n.) 2 §n
- Foaumnes (fisziu +73.50 1 591n.) 1 §n
- Woartau (fiszsu +73.50 1 n.) 1 §
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- 84 Standby Generator 1 77
- POINA 1 519
- o 1 )

A3UARRETIINSAIURE Az B lUN TN TINTTkaNUAEUeINTA (Air Change)

YDILFALIDITIINUIAINTTY

6.9.3 gunsaiuiuainia (Air Conditioning Equipment)

HSud199gieesdnnigunsaluiueiniauazaslulsaluin gunsaldesdifudlideuayly
duaziieudoiinisldeny :1ensAwInmIn1sEAuseu (Heat Load) Aeuausunliiminsvedgindng

pulfsEnIngIAiuuneaie sesSuaINALULLENdIUARIRRATIuARE T UG

- WoeAIUAN (MSEU +73.50 1 59n.) 2 %)
- o3 Switchgear (M5eAU +73.50 1 5911.) 2 YA
- WU (Nsgdu +73.50 1 5vn.) 2 YA

SURIABIAITIENITAIUIUDEN9ALLDEA LUNITUIVUIAVD AT BIUTUBINALULA AL DI 991U

e

FFINTIU ABLNTARDTHOI0BNWULINEMTUAISINAEY R-134a Hgunsaldesiunsdiinszualil
visoillnaniunionaiudiseiu diunsydves Condensor ABIMIUNIINNBIAY TATUTEUIEAIINTOUTN

hananeguilieuuaziiunadesiuasudems
6.10 msm‘uqmm:Lwaiaiiqﬂlv\Iﬁ'lLa'%u (Control and Auxiliary Power Supplies)

gunsalamuandamividmsussuunalnaSuasseanunsaudmsunisviuivaunsainiuay

LLaszé\ﬁhEﬂWﬂ’]La%uﬁszﬂuﬁ’;sﬁa S$1.05 Control and Auxiliary Power Supplies.
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6.11 qUniﬂﬂWW'l (Electrical Equipment)

gunsallniAldsiudussuvuasanadetinuantinuinvualuiide S1.09 Electrical

Equipment
6.12 n1991a (Painting)

NuiivaauevesgUnsaindnminegiuinedendulumuma fURnudeinuniisy

9

luside 1.13 Painting
6.13 udutheninu (Nameplate)

Y 9

gunsallminavunazdesinissryteyavesgunsaluuisutemiuuagsesaualmmnsvoy

31919 wiuthemdudendulusudeimuefissylily 1.12 Nameplate and Marking
6.14 n13nsIRddULASNAFADU (Inspection and Test)
6.14.1 fanmuanall (General)
gUNIRIATOINAUTENOUNINUANBINUNINTIVAOURALNAABUANNSEUYAITD S1.17 Inspection
and Tests-Electrical/Mechanical §3ud19daedanias ealle/aunsalinldlun1snageay n1snagey
gUNI0IATRINAUTENOUTIVILARDINNNAABUIINLTIUNBUNALYIINTUUE LaEETUINABIAITIBUNS
NInAARUYBILsaraUnTal
6.14.2 Type Test
ASUeRdLansonansitadingyi Type Test votgunsaiimileuiuaunsalidnm
6.14.3 N15NAdaUNTTI91Y (Shop Test)

[ o a

YA DIAIUNSNAZBUNL S UAIT

eX2p
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Y o v a P 3 -
VDATAUANIATUNAUA NN 6 QUﬂimUi%ﬂaULﬂiaﬂﬂa

6.15

(M MsnegeulEn

NsNAgeUTanA BINAaaUAIUT seyluiIve 1.17 Inspection and Test-Electrical/

Mechanical
(W)  MIeAaULIIRU (Hydrostatic Tests)

n1snaaeuiansdeamaaaunui ssyluiade 1.17 Inspection and Test-Electrical/

Mechanical
®  nsneaeuiilsanu (Shop Test)

NsnAEeUTan A 8eNAaaUn U seyluiiYe 1.17 Inspection and Test-Electrical/

Mechanical

nsénsesgunsal (Spare Parts)

¥
o

ASudnenauesienIsdrsesgunsalidnlunseusian warivuansdseufiainliudasiu

Fagmdetlisweglusmuveinistulssyaiiedumadenvesindng
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NN 1

uszuulnr g
1.1 muaﬂé?aizuu‘lwm'nwaga

1.1.1  YBUUANULAZAMNABINS

Tuiiflgsuiamseenuuy msdavh ndadast msnadeu nsdndunTomieg infianiud
vhau medaivluunaivhau matead wazmsdawisueiesdle wazgunsaiidnulunis
%é’?ﬂm;ﬁ%’u%’w

(1) srvumedusigs 22 KV azdowiadenlostussuusmielnihuesmslvidugiinie
(nwn.) nanlifinfufinadmdnvedlasinisviesumied ﬁmum‘Lumumé’aﬁamﬁmé?wﬁaufdaa

msanszyliluwuy

@) gauauszuulniiges (nandunes) 400 Taavi 3 il 4 ane 1 ga nSesnusaneswan
waziusANestee tnednmaalnihsdatazuuinauuinsgiunisingansiiidwsulssnelng
iier a3 ulni1a1ng muauszuulniman (MDB) s Wesauau BeUsznounieg gunsaldesiu

nalAuEY uazgunsalnieg N9y

(3) srUUUBaN U N LAY SEUUS DAY

A SUdRzAe v uRafesy Ui un SEuUmUAY LarTanenee 1eseslauasns
nageugUnsalazsasduiusiunuilasnds dwndruszdeadulumungnas wuu wazansa

USUa9U

A SudazAswihanudlalulasinisuargavitavesnulidaay uazaeaiiiiuali

gonrassnuRoulutaziuulATIEI19mNee Afviun

wswuanaseuTInvasaeliindatunussuulniwan (MDB) T unsalluiaIos

gavne Wnsuwagliihuasainesdadliiiiu 3%

TunshinAsszuulnin asdosdnfmunsgIunsiaam g msulsemelne
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JofvuanIesuUmATa

1.1.2 ngunasinazszideusng o

suinsazdaadulumumasgiunsinindiugiinne

U
“LﬂEJUﬂ’]iGUE]@‘léQJ,’W] bbe S

gUnIaluazNSA I UN WY MAYEIY
FudnsaReemilediase

(PEA), National Electrical Code (NEC), IEC 218 Bglf
Asssutedlunisnvinnuluksag ey

1.1.3 n15a9a1enIadtnii

v @

seuulninAdasdaalininnadl
22 kV, 3 @ 3 @18 50 L85m

(1) TEUULTIIUGS
400/230 V, 3 Lild 4 @e 50 L530G

(2) TTUULSIAUSN

1.1.4 STUUSDAYAU

gunsallniiuazTaniiiertessdowieasiuiussuudeadiu Nilegludyaill vunves
WALALIUILABITUNISAA Fault Grounding tAXNNNgaWInN99sHu Azinle wivu1Aved

v o

f1l
fnagAaeliring 2.5 as.uu.

1.1.5 wuunazdayandadavinlaggiuldng

v

TOYANTAUINKUY VUIALULUY UAZUNUNN FzARauanssgasiduns1e) Tudiulsenay

o

wazdan ey

T9azdonaus A uALUYeI TR iuTeUNBUN1TInT aag 19l oY
3 10U Wa¥ITABIAUDTIaTAEAvRIRUUIATUANATYR AL

1319 NATUNTAUTIUNDUNITANH

2819198 6 LAY
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(1) SwwveswuulunisiaueliAIuANNUYBIEININRAITAN Tdudusil

[

3IN8NT

g (Yn)

A151991ULATIASN

(Master construction schedule for approval)

WUU S19NSAUINM To1UR Lag

e sTaniild
nsnsragEeuanlsuLarlulasinig uay
Fupeusiiunis (Rest Procedure)
INUNALULAAELADU

(Monthly Progress Schedule Report)
FPUNTATIVADULALNITNAFDU
wuvlunmsdariuasaesnudmsulasenis
n)  ldmsun15vaIuase (Actual Size)

) UIN A3

2

(2) wuUNa319934 (As-built Drawings) wazdayavzdesinausluial 2 oy NN

TasuULeNANSNISSUNUIY

3I18N17

I (Yn)

ﬂqiﬂ@ﬂLLUUﬁﬂaﬂLLUUQUﬂiﬂj
(Reproducible of Drawings)

WUU (VUNA A3)

¥
[ (%

WUUTUEAYINETRIUBAMUA S1ENTTAILIN
wAYIIENNTIEn

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

Juingunm (Photographs) ¥@1n15¥191u

2 [ Z.JJ
521U DauY

2

INEATUANIUYDILINIINABINTUUULTIGAY FFUARzRessuRaraulunsianuas

I Yo A a 14 gj
AlTNTNYITDITIINNA
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14 a va o %4
1.1.6 ANBNITUHUATIULAZAITUITIINEN
HSuINazAasiavedlonsU]Ui nuwasU1ge N R A UANNUYRII131 nounavd
mMsdndaarinfegunsal dAllevzdainseunguiismsinfeignies nsUjURnuy maunsesnm
\3eslie waraunsal ndwnlasuanuwinteuandmuatuesIndluduanineud §5udn
eApEndnuAiioduIl 5 Yn wardnddigmuANNUYDEI1A1e Inesuineiaaiiaysedn

Bllasamsene
1.1.7 nsausulannnuszan

wdsnnsiafsuasnsnsurmulung 2 dat mesuinasdesihmsiineusidmiing
Usgdwewindnanesiunistigssnw msufuinu uasnmsgeunsugunsalvianun aeladyail
MINWRUNSHNUTHIAEaEA FABwiauenaymUANNUYRIId NN T ey
=2 do X D=1 Y < Yy v
M3ANeUINNTATUIzAaURL iUANIuYBUVRNE I

Alddnenmuaniiavulisiseyludyny1inan
1.1.8 HINIZIU

lunseenuuuian MkEngUnIal N13MTIE0U N15NAFRU wazAnaudRluNTldIIuYes
gUnsal uenanaeiinatmuaananRvieressuduly Wdanumasgiudsd

(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) anwsgrumsindanielniihdwmiuusemelng
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1.1.9 MSANLSLLLATTVED

(1) MmsInuna
wwsgrdlunsivuala audu AB-C Mndeluan vuasan wazanutlumes
Sotunthidmmiidaiuay Tiad yeiweding q dwsznoudu 9 wargunsaiintesilenidu
s2UU 3 ild Axdesfademuanasgiudidmualy

[

) Wakazwaualunisiiuany wouavadwmazla waznsiuangaznanslInad

e waud
We A vhana
e B N
wel C N
Tnsea e
21995UaagIng bl M
JEUUANYAU W87 159 LWWYIOULRBS

1.1.10 AauAWUBIU (Workmanship)

[y

anaUnsalazdonluvedni uazasdosdimumiinzauiurinuesiu AU MUBWTILR

' '
aa

Y = = A § v 1% ° v a a Xy
sgRosliaunmianan dwelillaunieulunnannizvesmsyhnunmeldReulsnilemaasisvule

Y v

FuauTanazeaennd s uLUL aEn Nunntihduda wasdiulsenauvesgunsal ausad

9

a Y . Y o~ v = Y A o 4
fiaungauiug (Casting) azsiasdinmetion (Nuts) uazfewanigunishnsiauysalliluwuy

< v

e dvTuneniiy tendmiily adninded “a dmiurie AeAedegluinsg International

e

Organization for Standardization lngldinasgrunemsinlussuumesn §5uinsesodd

WnsgIuRsnanlunIsEutaiauenNdyy il
1.1.11 msa9iu N199INANNELIN LAZAIINIE
gunIainNIuazABwIANEEeIN LasAdauR lutudu 1 TU uavdn 2 YU Aousanain

aoNUTINGAWaTADTUTARAAY Mg TanndounlaunMATan snliugauauuazesoslenlaniiunig

1NSUTDULAD
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nMavnalutuanvineresgunsniassaldsuMEuIU wazAUWILYEUIINKAIUANILYEY

431979 FelFuaneazdesiiauednzunldailusvesdited19d lnedegwdadassenauiy

msausazein Weiavihunldluaauiivihay
1.1.12 srusneusnuazaus

= ¥ % % a\ 1 ﬁgj v 1
wenmilaainnisseylulaseasne wlswasvaenalas maniiy Sleeves Tulasaasne seq

a o a Yo v ¥ I3 Yo a Y Ao o v
WuaeiuenUn f3udasdeudugmiiunms lnenmsneuasiiuidmiuvrnnvedauln laswasng

Y

ADUNIH LarVaNIDY
1.1.13 n1snagau

iraesionsinin Yan usson uwazgunsal fiflamdndudmiunsnnaaey fFuissdes
Duginfiuns Wearldiglumsiiiunsneaevazdeandliuluudswiinaeuagsia Bill of
Quantity)

dlovimsfindagunsalieutenuda waendeufinsshnamagounisvhau g3udsasieni
mnagouatigaring Wleviauesrorauauuvesirisnsanindulumuarudesnisuas
YomuuaAns ol ﬁmmwazguqmLﬁ@i@iﬁ%’aﬁmﬁwﬂm6] ABNINAFRULAY9TEEEIa tuNSU UR
wwredifmuauuvesiidfinsaniiurey efinsanfemsiifiumsuasmininsihauyes
gunsalusiaziln

dlumsnaaeuiRnfumsiidiumstenthiinsyihavesgunsalinidermunidilily
foya f3udsasdeshnauiulsdliatu viewdeuatedl Tnefuivasdossuiinvoualdane

PVUA WAZYINNISNAFDUDNAT
¢ 1
1.1.14 gunsalazlva
v a (v < '3 1 1 1 '3 ¥ %
%mammiﬁ]mmuqﬂﬂimaﬂwaamqmmzam Tuusiargunsalazioeszyussnmn wagnsld

Nuliiavuzussy wavgunsalezlnanfesdamty azdedldsumiuiureuangmuaunuvey

SRLRN!
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1.2 sgyuudangds 22 kV

1.2.1 Ty

slududazdsznovde gunsal uazmsfindeszuuussgs 22 kv Tagagdmuamssoly
dlwihiudnyszneudu Tadeanysalamuildfunly

seuUaEds 22 KV wiewfinis Overhead muwnasgruvesnslaiindiugfininasd 3 ila
3 @y wazanedu 1 ane laensfasaaeadesindeiualniiinounings 12 wes szeeviig
sgwhaanlifihuszanas 40 wes viedulumumnasgiuresnislifiiglinne msfadsansazies
fidhusesiuuuauiu Fwagaguuaiuasunin (Cross Arm) Tnsaureuninasinmsoguudiuuuan

Ya9a L

1.2.2 wnsgrusazaunsal

(1) ¥ngu
gunIallusEuULTIge 22 KV Agsatldnuuinsgiuves ANSI e IEC w3e NEMA 3o
UL vi3e TIS viesmsguiiluieouiu
(2) @raew (Lightning Arrestor)

mdefzdeslesiunnudsmenaunsalniewnuusias nnsvieivesine

U

umnans 1ngazaadlauinsgiusu IECO9 3a ANSI C62.1 salnaifes

aarnazAaalifinnnatl

S D : 1 4, fndanieuen
- NAALIIAU : 20-21 kV

- fifapud : 50 Hz

- dygadunad © 150 kV

- NIz Interrupting : 10 kA

(3) ww3esihd (Power Fuse)
wnneiihdagdesaunsatesiun1sanieasvesszuu Wedesiugunsalvesszuuain
ANUFENY UArATARIlAnUNINTIIN IEC 222 %50 ANSI C37.41 visarieumin

s

AasanTRvauN LI

- %ie : 1 99, ANFINEUDALULULIASG
- NARLLSIA 24 kV
- AUl : 50 Hz

1-7
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Jorvuaninunaiia vanedt 1 szuuliifiinsege
- NAAAUNUADFYYIULITINU : 125 kV
- finenszlaUns : 100 A (cont.)
- NILE Interrupting : 10 kA (Asym rms)

(4) ndeuUasiimesuay Revenue dinas
pUnsaiiMunIzdossznaudae wifoudatusady niauUainszua uay Revenue
fiwes Wnadulumuunasgiuves nstiihaugiine
(5) enBaEILIIGs 22 kV
anedadunuy Fuamuduiiie (SAC) lneseadulumumasgiunisivihdugiinig
VILEUN
(6) welniihpaunings 12 wes wazdan
bilfings 12 wes uagdanene q zdesaunsasesiulasaiwesssuvaedsla
wazdoadulumunasgiuves mslwihdruninie videfidmueliwsd
(n) lihaeunings 12 wns
@reunsadonduluuneunindause avearazdadllilnseeiniadiuug
9zfouduwuy Portland Cement MusIRsgIU ASTM C-150 W3ifisuwin Aaunsnuseta i
AounIndnussazsesinuantinuinislnihdiugianafivun
(¥) AuABUN3IA (Cross Arm)

(%
a o

ﬂ?ﬁﬂ@ﬁﬂ%fﬂﬁ]%(ﬂﬂ(ﬂx‘iU‘lJEJEJWUENLﬁ’]ﬂEJUﬂ%G]QQ 12 e ‘UUWGW‘U@QﬂWUQBUﬂ%G}LﬁUIU

a

ANUTMNUAYRINSINANEATINA

Y

(M) auAuwazianAnaedmsuinaleds wiangUnsaliugn
a a 3 = = @ = [~ L v
A1uAuILANAIULLEIABUNTAEY 12 lunT laedlmanda (Bayonet) 1uRI5895Y
= 2 = v ° ) It | = v o | A
Famandaagrewiunnianiud wunawazuiadulunmudeimunveanisinidugiinig
(1) a1ada (Guys)
Usenausie @am Anchor Rod Anchor Block azaunsaditldlumsiians ainaedes
1WuwUU Double Galvanized Stranded Steel WUl %I NFAVDIAIA FRALAZIUIAVDY Anchor Rod
Block kazn15AnaIuadaInaunsn dauduliniunlinudeiniswazdaninunvaanisbiindiu

NHNTA
Y

v
A a (g

Tandu nan13inasgUnsald sl Galvanized Steel Flat Brace @11135u8n

q

ANUABUNSAALYDN ATUTR NaaAN T YNAVDIRUIUVDINIT MUN1SARRILAY Concrete Backfill

wazduq lnevsunagseadulumudenmusveansivihdugiine
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1.2.3 35115009

Tunmsfinsaanlndiusegs 22 kv asfeadulumuaudosmsuastormunvesnsluih
dhugiinie sudofmuadsl
(1) wenlniiuseas 12 wes
anliihagdesfindsluuunfatuiunnazerszann 40 wms uaeildnaddfuszana
2 wins Seduagfuanmitufity

(2) saaiin

[

A o a Aa o v = | A w
HARINFOIUNA AN UL DLUAY 3 LW d YIEDYUUATUADUNTABALITIVUIA 100 x

[
a o

1,000 x 3,200 13, MaORARITIUSIAAIUABUNSA (Cross Arm) 1A 100 x 100 x 2,500 L3I,

(3) WBsTd

[%
(Y

WMLIe3TIE vIenseulowNIdLIIEs wavgUnsaldnneu (Cutout) AARIUTIY

2

[
Y

A0 IANAMIDLUAIVUAIUABUNTADALTITUIA 100 X 100 x 3,200 4. UTDLUULUIULEIVZAART
aseUleviTdLargUnIaldnneu (Cutout) NIMuABUNTA YA 100 x 100 x 2,500 3.
(@) nipuvasiinosuag Revenue
nilauUadtlines uaz Revenue Tu Anodized Aluminum Cabinet n15tlfinduginia
[ Y =
WunIALAIEY
(5) awds 22 kV
arvduduwuy Fuawuduiine (SAC) AnAIUUALIUUY ATUABUNSA (Cross Arm)
AnuRavesanglil uagsreranviestadesaenndesiumsinihdiuginie
(6) anefuLazianda (Overhead Grounded Wire and Bayonet)
a a & o @ e v 2 o o e ]
anefuazAnaiumangauuganvaa liiussgeaiewmandu (Clamp) wdndndzse
Auadniieg n1eluianlufnde U-Bolt Clamp w38 Wire Rope Clip ainntgluianliinvvsie
senganeRuiutuRY wangauua il nduwuu L Shape Galvanized Steel ¥u1m817 2,500 1y,
wagianlwiauuu Dead End %30 Angle Structures 9¥@A9ilANEIWTIIAUA NI AAA AL
FBnnstedagdealulunuderimuanslvihdugiine
(7) a2mdn (Guys)
andavzAnnslanlniiuuy Dead End Angle Structure %30 lenABUNIAZS 12 11AT
A [ = ¥ aa a 3 = 4 ) v o ]
wiolasessulunisdaduauu Ansinnsaindnarneaduliautenrunvesnisiniidiu
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