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wssiulil uagnszudlwiiAuniofiondnlunsslonlussoznardu 9 wazgunsairoasiud
voanzasiudnlih

122 §auauluiiiusen LV switchgear F5Usznausie szuudastunaziinesiae
AUl é’mu@wa"’ﬂé’m%’uqﬂﬂsm“lWWﬂLmﬁil’wﬁgmmmLawﬁ'mfﬁLﬁmlw%ﬁﬁm AAIUAY
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124 A3 osflevosszuy 22 kv szuutesiunaznisinal dmsuszuy 22 kv my
Torinvunves NstnindIugiinie

1.25  wawesliih 3 wa-380 1aad uay 2 wa-220 Thas dmsugunsalativayusing 9
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1.3 ynLYausa

& a o

udeurovassruuliiin 22 Alalaad el

131 TPE1: anewaiia 22 Alahadavidsusefiaindsnnauiinadauualnaeunss
Uhuaunieutasmeluiiuiilssli

132 TP-E-2: fiednddanounaziinesdevieln sudsuivaaiada 22 Alaliad

A a Y

naintsinneuluduinnasaliiuaarievesnisiiindiuginie
1.4 11935IUSNB NGUNY UAZNYNIENTIBILINY

A9ONLUL MIKAN N3UszNaY N3finda uarnInaeugUnIniszuulniuazgUnsnl
FEUUAIUALILA 09U UARUTRNNUAYRINIATEINE 19899090 19U T8N ATINAINY MU B LA
nnsgnysvetiveg Feeluil

- The Antifriction Bearing Manufacturers Association (AFBMA)

- American National Standards Institute (ANSI)

- American Society for Testing and Materials (ASTM)

- American Society of Mechanical Engineers (ASME)

- American Petroleum Institute (API)

- British Standard (BS)

- Edison Electric Institute (EEI)

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

- German Institute for Standardization (DIN)

- Insulated Cable Engineers Association (ICEA)

- International Electrotechnical Commission (IEC)

- Institute of Electrical and Electronics Engineers (IEEE)

- Instrument Society of America (ISA)

- International Organization for Standardization (ISO)

- Illuminating Engineering Society (IES)

- Japanese Industrial Standard (JIS)

- National Association of Corrosion Engineers (NACE)

- National Electrical Code (NEC)

- National Electrical Manufacturers Association (NEMA)
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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)
UINIFIUTDWeIRIUTTINATINTINgNIBLazn)nIznTIvadneazdewduaduaign

PUszNAlTNUIURBNINNUNULEAILINTIUITUNITINU
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1.5  @N1ILINAUVNEnIUNNBESNY

gunsalszuuliihagdesgnesnwuy Tranunsainaulaund uwagsaidewmiuanineinie

° | Ada o cada & d' a v = cal
LA SALAUINE AN IWSQUﬂimmmﬂﬁﬁﬂqﬂiu@qﬂqi WQEU‘VFQ@JLL'J@I@@@J 40 D9ALYALYYH Qﬂﬂiﬂﬂ/l

' 1
a 14 ¢ aa (4

AnRaN18ueNe1ANs Noungiiuindeu 45 asawaldva uaraUnsalNAnfesenitaunaIuLay

Y

'
a a ¥

a9 ansavinuleund Neamiiinandeu 60 ssmwaLlea

Y

1.6  NU9INISEBNLUUSSUU IR

v v X ¢ o W &
Witetlagsrunasiniseanuuussuulnitdmsulasenisd

]

1.6.1 szAUMsIAUlNAN

- szuuliihusege: 22 Alaliad, 3 wlg, 3 a1g, 50 L8300

- szuulaifiused: 400 Taad, 3 wia, 4 ane, 50 13509
1.6.2 szAuusIiuvasgunsalluii

- pdawUag: 22 Alalias/400-230 1aad, 3 @18, 50 L8509
~e3esiuiialuiln: 400 19ad, 3 phase, 3 wire, 50 B304
- wowmes 3 Lla: 380 Taad, 3 wid, 3 @e, 50 1850
- wewas 1 wa: 220 1aan, 1 wd, 2 @g, 50 8509

- STUULASATINS: 3807220 Thad, 3 wid, 4 @18, 50 LBImD
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- EnSudmituauden: 380 Taad, 3 wla, 4 @ne, @efiy, 50 1BIRT
- sl 220 Taad, 1 i, 2 ane, anedu, 50 Bed

- gUnsallwid 1 wia: 220 1aad, 1@, 2 ag, 50 s

- gunsallwihnszuanss: 125 1aad, DC 1 @

szuumatruvasliiiLsiazdaudunuy TN-S

1.6.3 STUUFDAIAU

sruulniusegs 22 Alalad: seashulaenss

seuulihusesn 400 Thad: doasiulagnsa (TN-S)

1.6.4  STAULIIAUAN

sefuusIFumnganiioonsulfazdedlsifuddiolud

- anedeumas sruunsnglaiinnssuansiwasnsruadsy 5%
- aondamsasuemesauindislnanduiitn 5%

- 29ashiuaeEing 3%

- 99sbiihdnsegniadu 3%

- @eAananBSIULENNSN 15%

165 szAumstlesiudunaztihwasg au IEC 60529

- wewed: Faksnneueneims PS5, Ansangluetans IP5a

- fendiies: Aedanngluenans IPa1

- glwihdos: Andantouonenens IP55, Andanielueians IP31

- weUAw: Fndsnneuenems P55, Andaniglueians IP31

- wanvuaNgUnsaigen: Andanieuenanans IP65, indanelueinng IP5a
- WU Aesdanteuenenans 1P55, Ansameluens IP20

- waenuaslrluasaine Andaneusnetnns IPSs, faksangluenens P42

- NABIMRENY: AARINIIUBNDIATT IP55, Ansangluenas IP42
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1.7 na9in1seantuuszuualuankastasiu
1.7.1 ITUUAIUAAU

sdellavsryinasiniseenuuusruumunu indesiie Tauazsruuiesiudmivlassnsil
szuumuAl AesTleTn sruuaTvaey wargunsaltestumenanaznisliihuedlsslrfimdad
rumdnarslésuniseonuuuuazdamuuiiugiuvesaulasndouasfiadosnmidedold
diomunuuazaTvaey indasiudaliihieiuih 1 g ndmad femveuanui wieuas
a1uln szuvaSukazgUnsalasuwuUSRlulR SEUUAIUANKUY Programmable logic Control
(PLO) Wunisyianurenad esdnsndenssurunisiausieg Tnenielufl Microprocessor 1u
fuanesdansAdAy sTUUAIUANAINEY SEUUNTEAuaUINLIMAN T9IuTEUUAIAY
wsanulnignlugd®, Siadvesiunuuainarinuaivgiuly ssuuaiuAuLuY Programmable
logic Control (PLC) wazszuumuANdum i eusofugunsaideasuaziaietnedoanseuisige
JudeeanuuusassuMIAuAuntinaluauan Inenswseugunsaluuasdyginuasgutays
iieideuseriuneuenlsdluin

JULUUNSAIUANNITYINAILE 3 Loy lakn AruANwuUdnludR AIuANLUY Step by step
wararuAuiens1egUnnl Tuuuudrlulfi unsuntsmugumsrnuargnivsunsniulily
PLC Tunszuiumsundssuumunuazdasuduniedmeganisvhauldanaeufiunedaunuly
voarnuan Tumsgednvividenmamaaey msdensmshituedamunslndiaiedns fadduly
MsAUANYTENBUMIE NMsnTIaaeuLaziins Tan nvonn’0adng mstufindrdiuimnnisal
amnuiianatauazimgnisainiaieu nstmuaieulalunisiuvheu wazdoulalunisyia
uinzdunou szuufvuazuanidonadounds luguuuunsidunaznsmuns ssuudeninu
TiAuugihunindnauiueies ssuvidadeu szsuuanuvasadsvesteyanoufiunoiuay
1008 wazszuuteyaguimsidesd OPC server/client wionguteyauazszuuiisesdu
madeusieszezlnalusuian
5uinsdesdamszuuuanssateyauuuiFealnsl vuntihee LCD veandasaunuiiely
winudueiedldlumsniunuados Tnsasatiosiiandoidoyaselud Mw, MVAR, ndssu
Tuniie kwh, ussfulaidi, nszualiin, aad, aniuzves PLC wazgunsalinietng anuzves
governor AnTurvBdLATBINTEALALILIMEN Sha1nslvavenin seduth gumgfivesuaain

stator LLazﬁu‘]
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sruuAIuAumslisunseanuuulinsianuanniaUnfnidumng liiindunsnenenis
a a a a Y Y] aal i = =
WusotavneaauasadlssliihlaegsUaondie lunsaliviheyssinanaviensulnsaiaaside
lnedineulvsaaasgaiiedinau Wiflgpd1ses ssuumuaudesuasudulnun manual w3emnen

« S | ) % S = Y A « &4 o dao I3
wIaednsimavinuegedlasnde nieuadinsudaiou wIseiniiddyyaseidnmg
4-20 mA “seuuvaIndAlIsiegaiisanednsun1sauaukas ey adasiduaindagnidu
v & v % o Y 1% - a o a
sUindunsisesldnisnssyiasstuneuluiesivnuieldlunisveanisiiunaisawuugniuy
lunsalinsvgaiuaseswuulnalianunsarila wselunsdlgnidu
e‘d‘ Y LY a o a [ 1 Qg{

gunsalifesdiamadsiidnuaemanalinnwmalull

- ANNIMRSAIUANLAZIBNaines LCD 2 4n siugandwisavansdnsuldluns
AIUAL NISAULATEIRAZNNINTIVEDU FanduasFaaluntusdingy

- PRNTIWMRTNUIAINTTY (Laptop) 1 ¥n SaugandwIsavansdmsuldlumuiamnssy
wazvageu ganAwshaluntwdingy

- PLC su#aviuas 2 un

- deuaulndiasesdnsdmiunsmivauiaissdnsusiaziaTes wazgauaudmy
muAuaUnsaliihuazgUnIaliaty Fuiriuaudedinuduiouwuuninnegialosuuin 2 x 16
widuasdliuansaniugnisedeu daindiden local/remote Yunganisvitauwuuaniauy

LY

wiourAseau Mgdeddnnay lrluasadnmieuaindusey wiewhmuTouwuunil thermostat

Y

< &
WWBAIUANAINTUYU

= <

- @9esdmsy Sequence of Event (SOE) 7idldunnnisaisininuialddesnin

a a

1 fad3unf Namnsasessudygia SOE vesialseluinegnstdos 200 dyau wazduiiniu

A7}

¥ = v IS

YJoualileeeatioy 2 U Fasallszuutunndisumnnisal wazisenldtayadoundidsaiunsaiiy
9 Y

Y

158N wARITELARTIN TaYALINABULALTEUUTIBUTRY

Y Y

=

- syuumuwAdee vanuudaludAuaruuy manual deUsznoudae synchro scope,
synch check relay ﬁma%uazqﬂmzﬂm‘%mﬁm dmsuris 2 mhonae

- szuusadtesiunuunavia

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

- ASesdrsedirlvunn 230 Taad

- Master clock Wiauana1neiLag lightning arrester, Lazdslanial aggay 1 YN

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

- Operator control desk dmsuRnsaaiasnunL nioumig

- § Marshalling dwiuiihaneiaila
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- insesdlefaiididyananendnm 4-20 mA wuiveuansuauuilaTes in3eslloTannda
fndrdmiudauazdanisideudeszuinaaiesdeiadunszuiunis msingumgiaisld RTD
LUU Pt100 Toviu in3esileinussianadng contact msidunuu SPDT Prededmsuiniesieda
Huusiuawuaaaiauviuvseinegiuiniesio

- ndenaasln CCTV iieregnsansiuaziiiseTimnulasadonuy fixed IP Ussinm

[
a o

AnRlueIANT warkuy fixed IP UselAnAnmIuenanans
1.7.2  nuan1sAuAy

szuumsiimImunuszerlna (Remote) 3nia3osmuAlutiesniuay Wieangaiuny
faiu (Local) §3udrsdesdmmaindifieidon local/remote Wianunsaidenlsann daauauiaiu
winuAueiosnsansadenimamsnugudelud

n. Manual mode: 1n3 93 nsuazgUnsaliaduudazynazgnaruausedIniniIy
Furiewiumsmuauszeglnavionuauiifnunuvenaiedns

¥. Auto mode: L?ﬁlaﬂﬁﬂiLLazqﬂﬂiﬁﬁﬁgﬂﬁuﬂ%Qﬂﬂ?UﬂuaéﬁﬂﬁquﬁaﬁzﬂLLﬁLéuﬁu%uﬁﬂ
msvuuededasnineuifuedosdnisGudunsinuanneiesmunsiluiosniuau

A. Step by step mode: nifnsuiuiniasansadananudunsunisaaunulu Auto

mode Tufiazdunau 1nentnaufuAIasdausuyinuLfazIunay
1.7.3  Unit Control Sequence (UCS)

UCs annsasniiiuns Inedulumuduneunisemuauideniazaufisaasusulilaly
lunnlvuenisaiuaueniiy manual mode Weatunsunisaruaugndslisy UCS agnsiaaau
Reulvlunisduvhaunndeuluvestunsunisauauidonty aulleaulunnegiwinu sy

Fuautunaunseanty

(%
LY

Tunsvgaiuaseaund Tuneuszgnidulumuaizuiuisnilivieainssuuniuauves
FEUULDY WBNITneAduATes nion1ssununiesilianysafasddvineanunisaguiy
JYUUMIUANAITUYANTSVINIUAINTUABY AIUNTTAIANYBNERNER (Default Setting)

NINEALALLATERNLAN Emergency shutdown laefufj Ry awnsavilalagnisnad

a ¢ a v & A v o oA a = a a = =
andanidusuiiieduag agldnsevinlu 2 n3dl Ae nsvgaLALATRUNALUURNIAY Y30LAT DY

ldanunsangalanuund
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1.7.4 NISVUIULATDI

= o o & & ° ey & o ) a
A159UNULAT 09U 5NNz as AU NLNBS WS e TS e 1S UIUIULAS B
Wusdeniswazdanidaludnannias eenndaludanrundandasdludndrszuu 22 Alaliad

Yo shniihamgiinie

1.7.5 szuudaanunialnia

C Y & v

Sidlosiuaziuriinfdviadadilaidunazusazgunsallirazdosdlaidunistoiu

' Y PN v &
athatosiganasaluil

vpsaen et

nstasiunszwalnunniuly

- mstesnunseualnasfuunniiuly

- anstlestunszualnfiusazmlaiunuulnense
- anstlestunszualnfiasiuiusuulnense

- mstesiumaslninluadeunauiianig

- nstlesupanud qw%asi"w uld

- msUesiuusaiulniamses Auly

yiawdadludn

- A usdestunseualnAinulasn15an99S

anedaluiin 22 Alallas
- Thdadusdestunseualiniuwaznisdnieas
- msteanukssnuluingnu

¥

1.7.6 Awmasvavgln

¥ [

Twmesdeviglnaziasinfniusugadounsuaslndiuialudugavinavenisinii

dugiina Dwestorgliuaznieuvanaiarinssdaadulymuunsgiuveansiil
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1.7.7  fwasinAiamniniadinii
ASudasderanniiwesinAnmunmiasninuuinsgiusastemmuaveanis i
diugilnia dwesinAnuniniasliinsiansisndevislnvsefnalurissssuulnilagl

9
[%
Y

I~ ¥ o a a 6
ANA. LWUUNANUAYAFAFILLADST

Y 9

1.8 wuuuastenadIsusznau
wuwazlenansdmsuszuulihuarszuumuauazdeslifdeliiluedates
- 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
- UUULAAIVITNADTEUUAIUAY
- ademsldnuvesgunsal
- waendenaunsal
- uuuwdaulnih
- wuulpssauarmsUsgnoutuday
- HUIAANITEBNRUUNINIILUBITLUY
- URUNNUARNYBISTUL
- LUUMARIT BB AR IEUUAUALLA ARG
: u:uuLLaqumaﬁLLazLLamG‘hmeam&gﬂuﬁaamuau
- uuuuansgUnsainazuansiuisiadsluiesgunsalluil

- S19AZDYANITAIWIVUIANAA
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- MSAUINNSAIANREURINUY kasEULAIAINNFUN USRI

(%
a v o 1

- BUUNSIAARANIAIBY N

[ '
Y

- LUUMSAnALATeD IR

- gilamisldnussuuaiuny

- enansusEnauMsIneusy
- enasensaunsaidnses

NIAINATADITINIINITANYINITANNAT ANILHTIRUAN Lazn1sauIngunsal
1.9 psesidialniiuazgunsalatuayudu g
19.1  Anudasmsnaly

WteilszunnuseInislunisesnwuunsasnialiinsiegdasdawasgunsalatuayy

due dusulssinimdsiunan

[y

nnauagAuauURnIanailn

A, Snuedestudalih 1

2. finamaeesitesnin - 177 Alalanueud
A AdUsEnaURaTiise £ 0.8

9 Al : 50 L8599

2. AUTEANSA N - lailasnd 90% AsUsENaURIa 0.8
2. IUNa 03

Y. HIULTIAUY c+ 5%

%, fifnAuEITeu : MuAlAUETUINY
. UNAINEALALADT : V199UAY

. NMIFOUARINALILADT L @RS

9. FTAURNIUVNVATINAALADITLAZUAIALIAT @ AAa F

1.9.2 AN

Avgaungiliiugganeslaiiiy 80 asraivaaInalnasLaznalnlsnosIdalAT 09

o w a

mlaliiduassaduiidaigs waslioenwuuidraamgiilaeseuliiu 40 e
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AosanUAnITlndi
n. A" direct-axis reactance (Xdu) 9¢Ae90ANIYINAZYINAAIUNITODNLUUNMLN S ALl
9. @1 direct-axis transient reactance (X'du) 9¢#898A6L 71N Y ARINN1TDBNWUY

o
NN HU

lAnunsea Nk UL EY
4. @1 Short circuit ratio az@adlitaanin 0.8
J [ . ¥ 1 =3 4 1Y 1
3. AU ceiling voltage VasTEUUNTEAUANLIIWANAEAaslivosndn 150%

2. Afidnvessyuunszduaunwimandeseentuuiieliliganitaldnuaisegiaios

10%

¥, A1EsluuATINasealiifiy 5%

. Andosuuvesgaiulsaiukasaudfedliiiy 5%

1.9.3  aududAnIna

n. 1 Flywheel effect (J) agfnsgnivualaguan

. A1 Maximum runaway speed 3¢AagNINUAlASUINS

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

1. Frnadesiigalun1siAuaseafiannauss maximum runaway 9zldian 30 Wi
9. fiAansuyuarfesuduunRnuiloussaindiiu
2. Auiasgaveninldssueanuioudmiuinduiazainiadedliiiiu 30 e
1.9.4  STUUNSTRUSUINWIWAN

£% 1 13 v < a 1 13 9 ¥ 1
sruunseRuauuwimanasiealurilawiningds luldudseam

1.9.5 gunIalAIuANLIIAUSALUIR

gunsalmuAuusItudnluifazdaudurialulasiusiwagosdmnsuauauusiiuaes

ERNARID NIRRT Rt
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1.9.6 dyarvaeiiinsoansiu

yaflmsoaveunsasiuialuihazdesdeasiuiudiimunundaddudlave fadiuniu
wpsgneaniuuliTIianssuadneashiifu 15 wewd lawude 10 Fud

1.10 wdswUaslwAndusurdaunanu nnn. (1%)
1.10.1 Audasnsiialy

siadeilszyanudesnmuasamauifivanainvemdeuadluin nieuuadlwiagyin
wihisumdsluiinaniadostdaliiifissduussdusuasulashdsluiingulufisssuns sy
22 Alalad Wiegelifuszuusmingliiiwes nva. wazlurrasudunisyauvedseli
Tsalniragaoesulnannssuudmuielnia 22 Alaliad vee niln. Mundeulasdruitulseluin
Wiesuduray

1.10.2 WiauasauauiANIanAila

uIUNLewlas: 1

v o w

AAAA9: 200-300 Alalranwaud

2 2 2

ANAAINUAD: 50 LBI0D

Lo

AARLTIRY: AULTIEe 22 Alaliad, FuwsIen 400 Toas
srRvauILYBIvnaInLargunIaiuszneu: Wulunuunnsgiu IEC
UszanSam: 1Julumuunmsgu IEC

YAAINNLDUUAL NDIUAY

NSITUIYAIUTOU: STUIUAINSOUAILAILEY

FrdansionUad: WHUWAN

e P & 2 » D

yiandloulas: LuursUasMes vTe Luudila
NAUNNWBS: 19AAN-I18

ADUNLAUD: TalLAU 6 %

S I GG

Agun)Iifiuvenigiu: 60 8 (AneonLUL)
ANQUNILNLYBIVAAIN: 65 BIAT (ANBDNLUL)
FAeuuU: ARAIRIULIIGY £2 x 2.5 %

sedudsssuniu: Wulumuanmsgu IEC

> p = =2

wnsguildluniseenuuu wds waznageu: iWulusunnnsgu IEC
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1.11 gunsalszuu 22 Alalaaddmsulausanu na. (If applicable)
1.11.1 anudasnisiall

gunsallnifivesszuy 22 Alahmddmsuweusdeiuszuudmihgveamsiidiugiinieg
sgdondulumudaimuaves nila. Usznaudie fweslil dwmesinraunimidsinia wie
wUaan3edin Siaddesiu alnddnmnou gunsailesiuiing Wusu {uinsasdeutudsuiinveu

TumsAnseuszanunuiv avla. Tunudensessuuligndewaziadauysal

1.11.2 a3ndfianauusege 22 Alalaad (22kV Disconnecting Switch)

n. dnwaznisldau: fassneueneins (50 Hz.)

9. fifanunszuadaeasd 1 3undt 25 Alaweud udl nvia. fvum)

f. mmgmﬁiéﬁ’: U35 IEC, ANSI tag NEC

d. qﬂﬂiﬂjﬂizﬂau Steel/Aluminum channel base, with mounting strap and mounting
hardware, supporting insulators, copper bus bar blade, operating eye for hook stick operation,

Positive latch to prevent accidental opening, 90 degree open position blade stop
1.11.3 Wadnnas (Drop Out Fuse)

n. dnwazmsldow: fakenieusneins

v WiAnTzia: 100 woul

A, AnAusaiugeaa: 27 Alaliad

1. Afanunszuadans: 12 dlawend uil nln. fvium)
2. 1IgIuild: 1nsgIu IEC, ANSI uag NEC

yiduia sudsdmegiuiazaiuedeud : lanedu

FThdauueNAARINAN U S NAALASLALLTILT

gunsalsznovau ilulumuusengudn
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1.12

1.11.4 gunsalfiudn Surge (Surge Arrester)

>

e B P =

L 1y

D

[

U 1 Y0 sieainddnneu 1 6

Snwaznsldanu: Aasanngusnennis

WAL 21 Alalas

AszuaRawIsaUnd: 10 Alawout (mudl nvln. fuum)
NAANUATEUERA99T: 20 Dlaoud
syfutunishansa: 2
sl TIS, IEC, ANSI or NEC

aunsalusznevdus Tidulunuuseninds

1.11.5 szuulimasin

YRAKALAANAVDIILADT: MU NNA. ANAUA
ANALALAANAVDINLDWUAINTEWE: HIUN ANA. ATAUA

NnAuazAaEve ol UaslIInu: Ml Ana. AU

1.11.6 szuustadtasnuaui nwn. AMvum

n. gUwuumstesiu: sUuuuil 6 Muandudermuamsidendeves nvin.

. HendunisUesiusuusege 22 Alalad: 59N

A. fladdunistesdusuusssin 230/400 Taad: 50/51, 50N/51N, 32, 27/59, 67, 67N,
81, 25, 27R

6. fneuazAanavesalUaInIuE: G]']lﬁ?ll ANA. AU

2. NnAuazAaNEvIBlUAILTIA: Gﬂllﬁ ANA. ANNUA

garuaulnfiusesn

1.12.1 anudesnisialy

aruauliiusssenausmedaindiies davaulnimdn wasdatuauliirgesy

sgaaseanwuuliaisasumaslninainisesniialniuazaneludmiautas gunsallui

LSIANVIINUA
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1.12.2 @3ngneswsnn

>

>

Lo

D

B 1y 9%y

=

2 P & 2 9

unsguild: IEC

yinvelasaaineg: dlaveviuauiu
NAALTIAU: 660 T1aad

wsssudildau: 230/400 Taas, 3 wid, 4 @ne
Ad: 50 1§50

PNUNTELATA9DTN 1 U9 zdaslitosninAnaiuiuls

=)

fifanunszuadasasuonnay: litfeunin 2.3 Winvesfifamunssuadnieas
Afmunssfuiufinudigs: Wuldamuansgiu IEC

svuuaasiviass: 125 Tadad

Boumevhmnndoutlostumandusalotilug

sUMuUNIINIgUnsailug: 3b

washalusninesvline na: 630 waud, Aatnneals, $219395734, Yaumeuemes
Handutlesnu: Jestunseuaiiu Jesiunsanieas desiunseiaashiu

SrUUnDaRu: TN-S

1.12.3 Main Distribution Board

» @ 2

2 P & 2 P 2 &

B 1y 9%y

=

1AsgIudld: IEC

wilnvadlassasnag: dlaveuauiu

ANALsIAY: 660 1ad

wsauiildann: 230/400 Thad, 3 wid, 4 ane

ANLA: 50 1B9nd

Ftnunseuadnesi 1 3undh: ssdeslidosninafiduinls
Fifanunszuadasasuenndy: litfeunin 2.3 Wihaesfitavunssuadnies
AfpruLsstuAuiaudsids: Wulunasnesgu IEC

syuuaasliides: 125 Tadid
Fameiarmdoutiostuniandusialelug
sUwuunsInsgUnsailug: 3b

Tupnnawesinusnnes (MCCB): fiannnonld, fheastunsy, vnaugaeile
Heandutesiu: Jesdunseuaiu Josiunsdnieas desiunsyuaasiiu

SYUURDadAU: TN-S
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1.12.4 gatuaulnrngasnszuansauasnIsuaaay

1.13 q

e P =2 & 2 p

1nsguild: IEC
yinvadlaseaineg: glaveviuauiu
WAL 660 1A
wsssudilaanu: 230/400 Thas, 3 Wi, 4 @
AA: 50 Bnd
Ffanunszuadneesii 1 3uift: asdedlidosninendisuale
Fitnunszuadmsasvonnaw: lidosndn 2.3 wiwesidanunssuadnises
Afnunsaduiufinudigs: Wuldmuannsgiu IEC
luniadleesnnUsNINaS(MCCB): derdunisUosiunssuaiu Jaeiun1sanieas
LWUSANBIETes: 20%
JEUUFBasAU: TN-S

NS

1.13.1 anudesnisialy

ey

1LY

1.

£ &

LY

v Y a v oa a o s o ag vo o o o
VI NALADNUNRUINDBNLUU ARNR LL@S‘W%@U&J@Lm@inﬂmﬂ%mmﬂiﬂv\lﬂﬂwaﬂm

[y 1Y

feslinnAMaIaInIeunsaimienalitssniin 10%

Y 9

13.2 AUABINTINNAVALA

Afauseuitn: 380 Thad dwmdunowmes 3 wla uay 220 Taad dvdunewes 1 wia
siaveaawes: usndu, Tswesuuunsinszsen

NITUAAMITN: 6-8 1911

AUsznaurds: Tusnin 0.85

[
LYY

LAUTUUTZENENN: IEL-IE2

afl

Qe

[y

IEAVTURAUIU: AAE F

sEAUTuAgUUOIIY: AN B

A5n158A15N: @RNSNIAYRT
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1.14  YALUALADILAZLATOIYITANUALADS

1.14.1 audasnsialy

YALUALADT UATLATBIVISIUUALADT AzA e noanwuud g Unsallnilinszuanse

fid1Aey Yawuanes azdosaiuisadnemadtnilidulnannseuansaiualdsoda iy

svggnankitesnia 2 Flualunsalmialninaululsalwin

1.14.2 AMUARIN1SAUWATIA

2 P & 2 O

=

)

1nsgIuiild: IEC v IEEE

JEUULTIAUNTELENTS: 125 VDC, 2 @y

FAS A3 oS aUUNADS: ansatneivanls 100% wazvisanumnesiunan
ClReh!

ieesdauuniae? : \urlalddmiulsanugaamnssu Mlemulsslifihunidn
mM3elvvesaIessanunmed: 125 VDC ahaﬂisay,wumﬁ
Frveimsunsssuliid e aedemnsanunnes: +10%
mamuquLLiqﬁumﬁhaivxlﬁwaaLﬂ%f'aqsm%w,umma?: +0.5%

lardunsudadou: WulUmunnsgiudngs

syaULdesUNIL: TailAy 65 dBA

quaﬁf]mﬁ’ueﬂaaLﬂ%wﬁmmmmaé: nsvastuNTanINRTaIAU
FRATBIUNADS: VIR

AUVBIKUALNBT: @1HTTelannseualnngsla 100% wazanelnanssuulnii

dsesailadls 100% lunsaifidialiaululselnsin

P g B

2

Agamgilfluniseenuuuyanumings: 25 9
AunAwosALAeL: 1.25

LssfusplaveILUAIDS: 2 Taad

Hlaynuunngs: flansiniluiosssuuaiuny
gunsnillostuaimsasyauunine’: dinddnnouniouind

LASRMEIBNLAYAINSUNITAABUGNY: SOUAINSUINLAZLASOIENULUAADT
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1.15  szuuliidrsassiaiies
1.15.1 Anudensialy
sruuliiindrsessaiiosazdeseanuuudmivaunsalluinidrdgiduszvuatuay
5EUVADANT S8UUNA9asUn seuulvuatadnegnidu wagaunsaldug wWennulasnsieves
W vthkazgunsainen

1.15.2 AuAeInN1sMIanaila

1A3gIUTILY: IEC vide IEEE

2

[y [y

9. STAULTINU: 220 1aad, 1 d, 2 dne

A ffamdweduneiimes: dreluandisuduld 100%

1. Inverter type: lurialddmiulsnugaamnssu Tdldmulsdlnihvunmdn
3. Prvesnsiglniveaedesdrsodlu  £5%

2. mimuaumi'«jwEJIWﬁwaam'%mﬁﬁaﬂW: +1.0%

9. fleidunisudadiou: iWulumunnsgiugudn
1.16 aewAUanazseagln
1.16.1 Audiasnsnly

A3unsadeeaniuUagalla vefoaty sufiuay laozunIun1sHeNaT WALNITIN

LUIELALDA LAZITUAUAELALTATINNUA
1.16.2 anufen1sMIamatiavasatawala 22 flalian

N, YUINEY: AIUTIENTAIUI
U, Janangfnin: aneneLasinge?
A. vlaauIw: XLPE
& D= = o~ 2 9 Y
. aealavgdesdiinunsavdewseninmanivetesiunyinung
3. aneadavzdeadinismuinanszualnanduiiin NINUABNIZLARRIIITHALLIINY

RIGREIGIRNG
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1.16.3 AMUABINTTNINATAvIa1eLAlaYnDU e

n. anoadaussiazdonduaeain 0.6/1 Alaliad, auuviia XLPE, ausuduusniy
FR-PVC, viugaumindld 90 oam siaiiulumannasgiumsinganidlulit

1. aeadadmiuszuumuauazdeafumevia 600/1000 Taad, aenesunsiinden,
auuwila XLPE wie PVC, auautuuenidu FR-PVC

A aelald adnsusruues sallotrazdeaduatsvidn 600 1ad, auiuvila PVC,
auruduuenifu FR-PVC

1 aomdadmiusruundafeusazvoulaindosinazdeaduasviln 600/1000
Thad, auuduuenifu FR-PVC, nugamnila 75 aan

3. aunagmsussuunsadumddntiasdeaduaevianuln, auiuviia PVC

1.16.4 AYUABINITMNIMANAYEITEUUTISVRTME el

I
U 4

n. uduaeliasdesihanmanyedingd saduanglvnfndiuaneinns sxfaadil
Unsnaduanelviduuuan gunsalusznausnsgazfeaduminyadansd
9. fsessusiangliuazaunsalasieqszdeadundnyadingd
1 2 ¥ [~1 1 @ [ =l dy d' a al
A. viefavarvavdenluvielansudsuazyadinsdldluiungaiainanudemening
' = ° U 1 am M Yo & A | a a
11 91NN3YA sennszunn dmsuvienlilavihainlavegasldlununglifinaudemeniana
violanzeauaunsnldlaluiuiigvelavsudadivansaudenisiindsuassesldsuniseysdiian
AAINTHINVDIUNBUBDNLUULALANAI
3. 519PRUNIAFIMSULALATIN 2291191NABUNSRLUUNADASY YSBLUUNARNNLNY

N3pUT ALK UlaNE AT UNADALUIT A LT
1.17 SUUMDAYAU
1.17.1 anudesnisialy

seuudeaaulzsanugUnsalliiuazlassasndlany 57 vielane ieaiulasnieves

gunsallazmtn
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1.17.2 AUABIN1SMIANALA

n. szuunInAnialafiuvazdeteanuuulvisessunseuadnisasasgalauiuts 1 Juni

Y
a

A uAuIzFenihmsialaegsuidinuivinuneaiislssiuazilumuinszuy
N3199N39 bARY

1. svuunandnialdfuasdesiaudiuniusialiiiiy 5 Tesi wagaussiuilifiugy
yaanin fodkiiiu 5 Alaliad nsAwaAwsRudulaLazusIussnIanvindeslafium
Amsgiuimun

A, aemihiildfudmiusruunindninazdeadumeneuaaldesfinden azdesdl
NSAWIUALNINTTINENARAULRENefdaliTosndT 95 aliadiuns

1. Fandivhannlave wu Tassadhamdn dlasadeteiy uazgunsallifiianuaazsios

q

Aoasiuluiinsensaldnu
1.18 szuulaanuniwng
1.18.1 anudasn1snaly

sevuloanuinnaziesindliiulaseasiamaly enanstsalaily eamsusenaunianun
AUNINTFIU NFPA780 dmsugunsalnldlussuudesiuina19dos00niuuniugInsgiu
IEEE 998

1.18.2 AUABINTSMIANALA

o

. {3udneazdeseanuuussuudesiuiwinliaseunqulassasianmuanigluiui

T59bwlsin

2. lassasmngagasraniuszuutesiuinnnazfeuioansunsy

e

A, sUUUaInuiINIzfaIUsEnauniy flaein @1emiud1asn harnoadRunusEuU
NS1IPN3A

Y 1 ) 1 = = 1 A a a & ] [y 1
4. fraenn i duuraneuaslivanelsen dunised913 0.16 LUAS LLﬂ%G]G‘lGNM’Nﬂ‘HhJ

[ '
A a A

AU 7.6 1R mmgengavesiaaefiiinanuatssoniisiiui fezdesiu azdedigiivesnin
0.254 w3 wazRnsaiatuliihu 7.6 wns

9. aeihmdnazdenluaensuns 98% wazlvuwalidesnda 50 aseliadiuns

2. mefhdesilidmiudeninfugunsalazdeaiumensiunsuazivuinliitosniy

50 MM NHARLUAT
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1.19  STUUKAIEINAZIANSU

1.19.1 audasnisialy

e

U

11998ABIDBNKUY T911 Uazfandlaulunmuaiinsouiunasnlil yaaiuay way

gunsaluszneudy o My Mudgunsalsesiunazdadulaulnidndudedddlunisings yalw

Laead 9 MaudsUsEnauaIukUnnaIkaznasn by LED vnaulunsdif ssuulninanau

wiainanazlvdu szauanudunasazdendulununinsgiudsdwedlneviosisuszna

hglinnseengniduszdesiansluiumisinminzauiassulnainssuulnihdrsesiaiies

Wsunaluagiadegeanniiy 300 dadwns Tuiufg dunauwasiadsgeainiiu

900 fadwns Tunune lusidiwau dwsvainddmn

1,300 HadLung

1.19.2 AMNUABINSNNANATAVDITTUULESETY

Unlnuedadneaedoafinfgaaniiy

[ 4 d'd ] [~ s 4 ¥ [ 1 dy
seAUANUTLLEINIvIedY and (Lux) zfasesnwuundna bl

f.

2.

L

2 P & 2 O

gl
Taawrostuialniuasfaru
Toap3osdns

WeIAIUAN/ Moy

Poeih

Trlgniau

Ivlnadiu

Ivnseen

Tniynsesan (amé?ammmmgm NFPA 101)
auvtauUas

NIWLIDIANT

InauuwazNanso

300
300
300
500
200
150
10
10
50
50
50
5
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1.19.3 A21UABINITNINNATLAVIWAISU

n. w5 1 wla : Idmsuaunsainaluwasiluviln 250 Taad/10 weud, 3 §, (1 wia,
1 999508 WAy 1 N5139).

9. 115U 3 wia : Tddmsugunsaliasiniasiie Wuwdia 400 Taas/30 wewd, 5 5, (3 1a,
1 fansea waz 1 n31990) 615U 3 wlaynazdesaduwuuielunds adundviielansuas
Seufiune
o
1.20 szuU&dddns

1.20.1 Audasnsiialy

SEUUFDANTILADIUTENDUAIETLUUINTFANNLAETEUULATUY LAN d1nsulsalnilindaun
YUIALEN gUNTAIVBITHUUA 0815926 0980NULUU NAN AAAY LAZNAABUAINLINTFIY IEC, NEC
way EIT

1.20.2 A21UADINITNIUNALAVDITEUUINTANA

n. sruugnaelvsdnikazesedlvsdniazsesdambinsauiulsalwihnd svunain

1.20.3 A21UABINITNIUNATAVDITTUULATEUNE LAN

o

N, WIUIN9EADITANILAZAARAITZUULATEYNY LAN 52189 switching hubs, 8 pin LAN

e

jack, two (2) wireless LAN Dual radio (IEEE 802 11a/b/g) PoE access points, Na 836 D& ¢
uavgUnsalatiuayudu q Messvuulrlihuagviesszuumuny

v, 5EUUATev1e LAN axdeadl 2 yaviausiudu lunsdfiyedl 1180 yadl 2 e
guuiuaglidmwalvisruuiaietns LAN man1sindededns

M. Switching hubs ag@ostduviin 10/100/1000 Base-TX 24 ports (R)-45 type) with
2 ports single mode fiber optic Gigabit type Ethernet (1000 Base Lx)
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1.21 S2UUNAB993TUA
1.21.1 anudasnsialy

Nd943935UAEA DY NTANIUALANAIEINTUNTINTINETU ABuaNeIAITHAZUT I
Ingsaulsalniln wazsruundeIanslinisdeudausofusrsuuAILANLALAINITATIANTI AT

WoIAIUALNINIDN MUBLNDS
1.21.2 ANUABINITIRNALA

n. nansIasUaazdenluyie IP CCTV

1%
v v [y o &

9. Nand9asun IP fixed Ansanielusnasiseaunudutasiuinge (P41

q

o¥

1 U A

A. NABIMNATUA IP PTZ Anfanieusnanansiseaunurusasiuinfme P54

q

1. ndonesla P fixed azdashndadionsanmgunsaindn

2. ndon9asla IP PTZ asfindaniuinnlastefy wasnmadifienvienasnds way
Ushanuvsioudas

a. gunsniwedmosasindiluiosniugu

v =2

¥, dyaannnndeszgnvuiindeiliesaslugunsaltuiiniflewazanunsniseng Inte

Y
Soundsle

4. gunsallufiniflevesszuundeciansUnagdesiuiinlasg1ates 30 Tu
1.22  szuuaTRduLasudLuanasingd
1.22.1 anudesnsialy

o

U9199¢0900NULUU IANT AAFILALNIAADUTTUUTEUUATIFTULAZUI e INE el

€ @32

gUNIANINUALADILANINTIIU WBN. YT0 UINTFINAING H3UTLABIBONUUY IAMIFAIUAY

'
o a a o

doyerosndslndndn dansadundsing nassdusudyandsinl n3esdyaio wazgunsal

A7}

'
Y A

AUUAUUDU
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1.22.2 AAUABIN1INNATLA

n. enaduaiu: svsealurialnlandidansa MsosnuuuazdesiansanNITnyuIey

[
a Y £

UDI0INA AINFIVORNAY tnanisoenwuukasfnge szfealulunuuinsgiu NFPA 72 uas
MUALULNVDIRHER

(%
Y

v, nassududynaindsu asdosindssouenaslssliiiuagimih s udayy o
wdafteuludunmunu Tnsniseonuuuuasinge xdoaduluaunnasg iy NFPA 72

A WHIAIUAN: ATFBILEAINNTATIINTITINTIITUINAMsToEseToatasy TN
FEUURULNGS

1 ANANYAYYDILHIAIUAN: ILADIHIUNITTUTDIUDI FM wazeanhuulivinaueie

k590U 230 1as 50 135ed wazsulnainszuulnindrsessaiilo

v oo
a v A

3. nysdggraudaieuszdonduluniuuinsgiu NEMA 12 uazazfasfnaefiuneniu

a o v oA 1 v A a & o Woa o v o 1 o A
ﬂiﬂai‘gi}]ﬂml’lﬁﬂﬂLG]BUQSWBQWQLN'E]Lﬂ@Lﬂﬂﬁi@uﬂqiﬂ@quﬁﬂai‘gi‘gqm FLAULAYALHDINN 85 dB

P PN

71 3 wesangunsal YunasunsiudyaraniioUndeinI g ol iuaeniuay uasninddoyayin

¥ [ ¥
a [

ALNLALTEUUILABIBUY IR IIAAEEINTIRWUBNATY UBNIINTUHIAIUANILADITIATNAGDU

waoa UL INS U UL3LEn
1.23 aSesndialuiinfiiea (Not applicable)

1.23.1 audasnisialy

A5 aen e lniNfwavrdesdinng 50 Alaliadwaud, 400 1ad, 3 Wa warAeoLdiu
aeanuadlii s nan wsssiudalinagyinusazdnemadniliiivanldegwieilios Lie

szuulriimanlulselnihduuaziwesinusnineivdnvesgaivaulniusswimanidnieas

1.23.2 AUABIN1sMIaAla

[ [

n. Wiaiae: 50 Alaladueud

1. spduussduiita: 400 Taad, 50 1B3nd, 3 Wi, 4 ane

A AIUTENRUMAY: 0.8

4 ITUUNSTAUALINWIMAN: wuuwimanads Tildudsean

9. AIFOWATUAAIN: AN 3D 18
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W(Neutral point) : sioasRulaenss ¥3o ABHIUAIRIUNIU

=)

nds

Qe

[y

D)
Y. FEAUTUVDIRUIUYBIVAFIN: AE F
%

seiutuguvnlifia: Aana B
1.24 szuuAIuAd PLC
1.24.1 anudesnsialy

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

1
v A =

atull aufvgunsaiduqamuaidndudmsunuings vageu Wunieduazdeuunge §

1914

rfpaaUnsaiisensawIskarvendwsananiieglutagiuveinds wasludndainfidouwny

Fmhetazusnisaelulsesmelng
1.24.2 mqm’immﬁvmLwﬂﬁﬂ%mqﬂnmimuqu

JEUUAIUANGIY PLC AgAasgnaantuulidiadosain lnsaiuisavinaunawnuiula
(redundant function) dsugunsal W vuleUseaana (controller) Mitudeigsln power
supply) qﬂﬂsailf?j'amiaﬁami (communication)

JEUUAIUANAIY PLC Agdiaslsenausie niiguseanana (CPU) nulesudadyayiu
(input/output) nirea18m1& 9l (power supply) nieLd ausaLA3 918 (communication
module) niae1d susiogUnsalaruRud U (interface module ) szUudeas (data highway,
network switch) 1ag PLC 2gAesUdaysy1auianannseuudyey1asuniniunnsgiu (master clock

system)

1.24.3 auaudflUasduvasdiuysznau PLC

n. wiheuszanana (CPU) agdoaduiuu 32 On (bit

U, PLC 92693d0nAneiuifsgIuenaImIngsuana (EC61131) lunssessudasgu
nsllulusunsy 5 01w way (IEC60801) Auaansanusoauausiminlii

A, vhaumaunuiulaegsauysal (standby redundant) waganunsaneaUfisugunsel

\egantnsilalnglidestaynaneln (Hot swop)
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3. Memud azseaduluy EEPROM %38 FLASH

'
Y LYY

3. @dvfaluga (digital input/output module) Wuwiia Nudyaraliiu 16 dygyiny/

& Y
dyeralaiiiu 8 dyanay/

o AR}

luga wazewrdenaluga (analog input/output module) 1luwiln AU
luga Wesyuumuauasvanysalazdelivesdyand1sosdui 10% dmsuudazeiinluga uas

JzAasneaedy lrudase
1.24.4 \A309ADNNINDS
n. ARUNIADS (operator workstation) UM 2 LAY
V. ABNNWIADS (SOE server) W 1 1A509
A, AOUNILADS (engineering workstation) 41U 1 LAY

1.24.5 doyamallaAIainauinanasszuuAILUAN

Sl ABUNILMBIAILAY, workstation class

mhgUseaiana  Intel Xeon Bronze Processor 1.9GHz, 6C #3884n37

NUILAIILIN 16GB DDR4 RDIMM EEC

nsANISA AsmfianISe 3 37 wiounisidousis DVI/DP

gsalas 2x500GB SATA 7200RPM RAID 1 configuration

Youaillnes 90 WLED 9u1n 24 7 Anuaniden 1920x1200, mndeuuseuls

1.24.6 YoyamAliAAIaIRaNNILARS Engineering workstation

ARNAILADS (Engineering workstation) @15 ulsulssuazLAlalusunsun1svieuyes

' ¥
o w A

s3uU N Tlauanang Lnewniosnauiamasassiaalu workstation class InednaautRdumaadl
e Laptop, workstation class

miwUszanana  Intel Core i7 Processor 2.6GHz, 6C #3889n71

NIBAIIU 16GB DDR4

nsAANISA AsAANSe 3 R wiounsideuse DVI/DP
813 lASN 1TB SATA 7200RPM

0UsTNOT 15.6 inch display
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FONALITAINT U operating system, programming software, HMI software, gateway

udwenansdue nndudedddau ssdesdilueyginvenduisifidednsgnses (License)

wazanusaltlanaonenanisldau
1.24.7 Ysunes

n. A3esfiusidiaiwed (Color laser printer)

9. $995UMSRNENa1sIUIn A3 19

A, muaiBeansiuidus 600 x 600 dpi
4. RuNld 2 Auonluga

3. fwesmsessunisifeurewdetiy Ethernet

2. UuwesuaslfzneUumesasdogniniiluiosniugu
1.24.8 {ia3snadng

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

sruumuAndmsugunsallulselnii agdedddszvudyayraufiniunsgiu (Master
Clock system) Tag3udynIniansnnsgIuINsEuUATILTEN (GPS antenna) Hioilaussuumigg
Tlidyaaianfeniu Lﬁal,ﬁuﬂ'gmgﬂéfamaius]’wLLa3Lﬁuﬂszﬁw'ﬁmwmaqswﬂmmué’agagm
IRIG 58 NTP

5¥UU Master Clock Usznoumig syuusUdyaunaInIien 1@ein1a Synchronized
time code generator @18a9%" awé{’zyﬁymuazqﬂmaiﬁwL‘fJu'S'u*’] wazideuseny Digital clock

indicator 91W3U 1 ATRINARATluRIAIUAY
1.24.10 §5¥UUAIUAN
gunsalszuumvAY aUnsalltaNsiadedns wargUunsalusenausesuuAIuAND YT A8ABY

andalilug n1sfndwmaznisidianevetgunsaisenauniglug asfewind1591nlsaulnEn

lnegaginsadlurioaniseuuliueine
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¥ L4 a 1 X a a = ¥ =

ArIuANIrABINanINuKulanziazilasegiiiey dvuinaiunite 800 v N 600 vl
49 2,100 vu. warITAodgIUIUALlATITRTU AAdaaiusen 2 AUNIIUNTILaEAUNGS
WioagAINeon1sUNTsNY

LY

Aagdaslisgiunislesiunssmudanmun maduaeln/aedygyineieg asdesdain

AuAgLYINTY
1.24.11 izAunAy

Igaruaulddmsuinsgunsalaeuiiunesiuiesniuan ssdeseanwuuidulugauniig
Sewieiu lngeanuuuliinsswundannienInueduywd (Human Factors of Design) wagnannis

N158AEAS (Ergonomic standard) NPMUALIA AITNEL TEELANT YUUDWAZNITININRUNTR]

[ '
a

lngaginsalurosniua WeAIUALILAoIl NU i sand nSURNAIABUNINDTITUIURE19TBY
3 1504 wargunInideansnielulssluih

IieAIUANITARIUTENBUALY TUIUAAABUNILADS WARLTEUIEDINIA LUTNLNBT LY

Y o a v &0 o 9 a B v [ v S A o a v vy

wsul wagsraiuanelil iadmsundnauiuaiesdesduiadenyu dndniisgesula

LASWUN LYY
1.25 gunsaldrsasniiniu
1.25.1 wasperiinlnin

fsudsediosdamaunsnidsesdmiuiedosudaluilmiourinsensmasluuurosu
Tnefisensgunsnifeelud

n. Stator winding: UNS938UARIN AMUVUMIBAIUEI T1UIU 5 YA

2. Field coil &y 1 dausindn U 1 90

A, 598U 150 WU bearing (metal or ball/roller) AU 1 Y0

4. Diodes bridge or thyristors bridge @SuszuUnszAuaUIULlNan U 1 9n

9. wNeRsBianyIelindeuaudmsuszuUNSTAUALINLIMAN §1WIU 1 YA

2. fhaseindgumgiiveduuds S1uau 1 4

] [

gunsaldrsesiseylinuuuasaesszydIwiy wlia su Adanseua deidunisvinanu

q

dwsunsosinudalni 1 gia
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1.26 9UNE

a

1) Hufamuea, yudengd, usouduazeaiitiey, indeladninden, fufinfeunnsnas,
fufndufiduiatu azlind uwiarldsunaiedoudestunstansoutansaifiodestunsa
nfeuliteliinstiesiuseninenisuuds

2) snifusulanedu q fisvy Nulniomueditvegluasuninfiuftuazreuiiasyiininden
Tufuindy 1 Alildssy nsmanounisfinds aedesdiiumaniu SSPC-SP1 uag SP2 e 3

3) Aflddmsuiuifivsmanasdunaiidinun asdesduiiunisnieldgung i
Mngamgingn (wuzilaednanddmiunsldauuutueiou) egdos 5oC

4) mamungavhevesmaiadeulesiuazdomaaey Tngiadesinanamuivesildud
I¢5unsiuses Tneffuiedesdidumsifisumnumnulavgifiosdussnoumiloudu anumn
vosumAgarinededlidesniafinieuiiuia

5) 115198 Ineues Munsell dmiugunsniazsesnsaiugunsainio

6) STUUNISMENDB Ut o MuAwa 1tz dumadl:

spuud 1 - Hufhdudadsu

(n) Mly

fufivuaazdomddedsosiu 1 1u wazdftendnan 2 fu rdluiesufifnuae
Lildfumudeluaunuounn 100 . nudeuwaismasesiuiiansodeenls dowhmsiden

(¥) MaLeREUAURY

fuRnazfonhm uazendieds Blast-cleaned AMAINASEIU SSPC-SP10

(n) AuaNURveE

(1) Jai0)

syuunuAazUsenouRaedsesiiu 1 Tu wazvesdRendivadn 2 Fu Midafuls
drutsznousiaanadesninguansefiortu wasimuduugihvesnanaedosjoinu
98194A39A5A

(2) ANUNUVRA

ArumuesAsesiiuuiaosodd 80 um arumuvesduiesdfondusazyinasdes
9YI¥MINE 200 um Uag 260 um

(3) Anfiveuuld

Ansausulazsinnilag Jotun HukanIlInUaN:
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¥

589U : Primer Resist 78

AN

[

- @0y : Jotamastic 87 Aluminium

- Aipdoulugnvng : Jotamastic 87

() AumuduARRTuaaYnY
AMUNUIGATINEVRIFNS 3 TU 908 5enI19 480 um waz 600 pm UIQAnTIvdeUlaY
a4 o a6 o v o Yo v = Y wa o v o
\weeinANUrLITRITALE Type B dnvilaer Sudndlaeiisuivlaveauaud@inediu dnaumun

NSHTEUNURT waznsMETUgAngLUUIREINY

1%
v o o @

52UVE 2 - Bndudadiuundiu

(n) MswTaileia

fufnazforhauaze iy ssndamusnsgiu SSPC-SP10

(%) AuanTRvDNE

svuunMnudResUsznaufiensiadeu 2 tu medfiendisfudingdvean Falaau
mwiegation 25 lulasiunsdety

(A) AU Tidu AL st uaeving

nMsgumiiLisanendeniad eainiidavinlaord Summazdesiudunsioliulodnld

ANUNUNHANRE19Te8 50 lulAsng

STUUd 3 - Qﬂﬂimﬂlﬁ/\lﬂ’l Cubicles, Panels ey Boards

(N) NMIHHTUNURD

NURIIMERMIANasoInmeIBsslnnuuInsgIu SSPC-SP6

() AaNURvDed

(1) a0

| Ay X v ax A a Py v o
JPUUNMSHUERDITRIUMEaNeNTLITY wardviuntiduinas
(2) ANUNUIVBINAL
Aaf A Y a & v Va Af A v A o & w '

ANUVUIYRIT AN AU UBIFTRINUABIBYN 50 um AamuldudLsvesrid s adeseg
50 um

(A) AUUTENALSTUAATINY

nsguAiisaenTeuinTindnilaedsudneasdesidunsiiieliuilainlaainy

RUINANTUADE19UBY 100 pm
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SEUUEd 4 - QUﬂiiﬁLﬂé@ﬂ%ﬂiﬂa, ViawanaA1suau
() Mswneuituin
fufnvessAn S ElTaaanlsseu wu Tu sewes wasveflauysaiagdasgni
TH&n9nsuiuiazyAILaz1AAILNIATEIN SSPC-SPT uay SSPC-SP2 fiuAndy 4 flagiinis
MALADYINANUEZDINAIBITARRIAIEY SSPC-SP10
(%) AuanURA
(1) Jai0)
Afananlsanu iy ndndusidnsesy wu Tu vewes uazauvie asgrindeudaed
\aeuuda 2 Fu Uszuam aliphatic polyurethane dmsunuiuingu q szuunswudeslddses
M 1 40 uardfiondan 1 1w wardindeunddnaostu
(2) AMUNU VDI
ArumuesiduAuiwesdsesiiudetadi 50 pm mnuuvesiduduiondodfiond
wiazylinagfesegsening 200 um wag 260 um AU dLiwesRIdsa9zwniU 80 um
(3) svuuiivensuls (eniu: du uewes uasvie)
svuumsnaTisesulEgsdanlag Jotun duuanslimuens:
- ?liaﬂ‘ﬁu : Primer Resist 78
- ?Iﬁu : Jotamastic 87 Aluminium
- fipdounds : Hardtop XP
(A) ArauNTiSa AL uaeving
nseuAiliissendeuadesin AdavinlnegSuiiszdesiidunmsieliudlainlesy

AU TIvRsdue 1oy 330 pm AedldluliddruAudsing i

ssuud 5 nulest vulavedainda
(M) ML
fuinfemidesihauazeadsnsssdamuiidauquauesidieimue
() AaNTRA
(1) Ja0)
syuumMInuAfosUszneusedses 1 9u Polyamide epoxy 1 9u waz Acrylic asphaltic
polyurethane 3 1 #u daudsznauvimunasdosnaniianmeioatu wasfiFmuduugi

VDINHFNDE1UATIATA
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(2) Auvuvesidy

AraRsTiduAusrasdsesiiudesedil 75 um arumflduduiswesfinansazey
527379 100 pm wag 150 pm Anuvuildudunisuesiadiiaregsening 40 um wag 50 um

(A) AravTid AT siuaniie

ANUVUNGAVINEVDIENIANNTY 908 5¥MIN 215 um Wag 275 um

1.27 udiou

1) eladifiiuden fedldnszurumsidenensaluihlaelduiadounuuiadeu tuneu
sanae s iuesuaaiuagdaaiiiunsnungnindendivensures AWS druduneudniy
viefuruiunietudiuiituseiu wwfeadulumungnisifeuivensuldves ASME Sections Vil
wag IX

2) QUNSHILAZYARIN IV HOINIUNTTTUTOIMINATEIL AWS o ASME

3) soendoudedlitosnd 6 uu. seasdeudifvuinlnanin 8 wu. Feudeudendune
11NN

4) madonnuvawuaaaiaildlumaiui Wetestunninnguazdendumdnnd
dnifalasidlen Usziamesdusznoumaeiiuay ASTM seduveswiadoniliazdosldunisoysia
IMNFATVANUYDIE I

5) daluliiassosdavlflaelsudng wasdulumadorinuslans AWS Filler A5 v3avife
loth ASME uagswario3uaudu Section Il daufl C axfesdmndoufimasfimnyaufionans
pasAnANITLATBILAYLS LTS

6) Tumeunsuseanndonuagmadeuiuarufisnssuiunindonninauuasdeg
loSumseudAangaiuaguaureeEI1dg

7)

[y £ wa [

UA9AzAB AN NALTRYDIN UTENBUNISIToNLA Y IUTBUANAANUA HTUI

ey

wiosdavhduniiduiuresrsnunmsmaaousiom WIBUNUALUITIBIUNTNAADUVDINHER
wiadon

8) founwsosiiveniuldldvenunluseniden azgnidneenduielany Aufiazgn
nsraaeulnenIadeusuIALlnagn (MT), @doumza (PT), n1sanen wssd (RT) wiadansilailn
(UT) Tnegzudemuiiimuslnegauauauuesind iweliwlaideunnseslignavesnagig
auysaineunIsteuuTY .

9) N3ATIVAOUOUNIAUIMAN (MT) Aefpeaniun1sniu ASME Code Section V, Article

7 way ASTM E709 msoeusuazdeadulumusia ASME mnn VIl Aanwan 6 wag ASTM E125
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10) N1391523 Dye penetrant (PT) azAasa1tiiun15m11 ASME Code Section V, Article 6
uay ASTM e165 mseeusuazieadulunuswa ASME vaan VIl Ananwan 8 uag ASTM E433

11) N3A5I9E0URI839E (RT) vusesidon dmiududiufiduseiuazdosiiiunisauy
155A UW-51 9995%a ASME 41m57 VI, RT 99950818 00 UUUEn1ATIE3199 #0905 2089
WINTFIUNTLOUTUILADIALTUNITAIN AWS D1.1 sansdoulasad1e N15nTI9EeU RT wae
mmgmmsaau%’umswéamﬁﬂﬁﬁmwwmqqq@ 50 w3y, avmeaduluniy ASTM E446 dwmsu
NINEBRUUANUAUGIALAMFUNINABRUUWIANAIUMLT 50 89 115 1y, ASTM E186

12) MsnsIRaeUseAauAsALige (UT) avdesdiiiunismiu ASTM Code, Section

V, 9o 5 Wlgmusiid ASTM, 11as1 VIl AMARuan 12 wag Section V, #3de 5
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Vill?ﬂ'ﬁ 2
POWER BOX

2.1 1A999N9AUUN
2.1.1  Yanmuanalu (General)

JomuunseazidennmauiivesgunsainssyddeluilildssyedrsaziBenvomntudiuves

wiosiaiuin Wuiisanmsssyiieldlunisesnuuu Fe5uinsazdos

Y

[

Sutinveuluniseenuuugunsal
it dWeligunsaifmusdiauninuaslaussournsvinuiia My fadesnin naenaud
mathgsinwnties waziongnsldauumn widhdgunsaiiimadfuseenuuuinudilinsstuandnuue
fitmun gFuisonausliiuimnsvosindrailevenseysTi

Y

2.1.2  wilauazamanune (Type and Description)

wndostaiuinfidadsagdeaduiuy Cross Flow wiomAssnaifioifiumuiiasouanarmis
sourauapstautaulssudrdn Wuanudsevvenndastudaludid 1,500 soudound
pUnsniavanvzindsoglu Power Box Inen1elu Power Box fvuslifnduasulniluuundoud
wilofiswe TnofFuifonaustuneudllilunisusznou msfiads wagnisthsedneuadesiarui

wiosiulalii uwavaunsaldus
2.1.3  dayasanuuu (Design Data)

A) SY¥AUUN

g19Auin

- szauiuingsdn +71.50 39N,
y 3

e

- sgeudwe +22.00 5NN,
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%) Srunueseaieiuth 1 P399
A) mmqaﬁaﬁﬂaamwu 35.00 AT
9 Shsimsudesindeinies 0.557 au.u./Aud
9) MdamsuanveaniostatutireLrias 149 Alaine
2) syduRndegunsal +25.80 .59,
%) seduRsnanseaIostaiu +26.00 1.590.
%) seduRsnatseiedwin (Penstock) +26.60 1,571,
o) mmL%diaumimumaaLﬂ%aﬁ’aﬁwf’] auslagiauesan
Q) Asiseunmsvsuveaaiasiuialiii 1,500 JOUABUY

2.1.4 Overspeed, Runaway Speed, Critical Speed and Maximum Pressure

[
I A o A

Wonsewalninainszuvavdsidumunsamiaadaiuiniidamn vimlildaiunsaanensswalndn

> o

1% 1%
o A =<

Tifussuvaeds duavinliiad sadaiutfiananiseugedu (Speed Rise) Fafoarinisdaluliu
U3anani (Guide Vane) wiagvinliussiuluviodninfirngatiu (Pressure Rise) f¥uinsassosiuuseiuin
Maximum Over Speed ay Maximum Runaway Speed ag#asliiiu 1.6 111 Wag 2.2 111983A274
SuseumsnauUnd mus iy uazussduthlusiedadn (Penstock) azdadluiifu 1.4 iwesanugy

FIUIDDNLUU

inTeaniungdegneanwuuInliaunsaldnulaaliiidym Weinisifia Critical Speed
%38 Overspeed Wag Maximum Runaway Speed HWAAATONIUUIABINTIA@OUUNTOINLNTT
nyunua3 essiuLaziaToanlalniln (Generator) aunsanunisiiin First Critical Speed 1

Anusseuliitioania 25 % w99 Maximum Runaway Speed Inglinsduasiiiou

2.1.5 MAINSHAALazUSTANSATNUDILATRNIAUULI (Turbine Output and Efficiency)

o

HSUD1998A 95 URAYUTUNITRONLUU NISHAR NISAAAILAZAISNAGDULASININULNINALAD

Y o a

whuesesiillaliihansondanseualiihegrslesmunssyludemmuaveunsaainiali
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[

2.1.5.1 AMAINISNENYB9LATDINSUYUN (Turbine Output)

[ [
o ¥ Ll ] U U ¥

UI1992H099I1N15NAAUL NS UUTLAUMSINITNAAUD AT 09U NRAF LA NESD Al

e

v ISP ° ! 1 U 4

masn1sudnliainii 149 Aladnd NAugeiiiesnwuy 35.00 was drdemindiAnsudseiu §5u

N

12 [ 1A

Pefesiniunmsudluiieuiuvsuesesiviuiliudnaianiely 6 weu d1usednsnmddiaaning

U 1 ¥ o U 1Y

3¥AUDN HUINNABITI52AIUSY (Liquidated Damages) TAudIndssuinmualudyani1ds ue

Y

alle
[l

U

e

1%
LY v o L%

UiazgautiseAUsulaeliseaiiunisusuuuaseaiaiuin deadunsanassindusenineg

De

e Xl

8

v

TIIWALHTUIN
2.1.5.2 UseAnSnnveaaIaensiuLn (Turbine Efficiency)

AeusuvihmMsnaneIeaiaiul giudnasieviniseaniuuiniasiaiuilagldiuuinasads
ANNAIERS (Mathematical Model) Turiaeufjuifinag iienAaussaue wu Ussdnsnin Maanisuas

1 £ q‘ [~ %
Y295t uRmINzay Luduy

A5uinsazdosiulseiuimasinnudinase indasisiuiiagdediusednsamlidesndn 78%
Augiineaniuy 35.00 RS BeA1UsEAVITANAINEIABINAILINAINAITLARINNTNAGB YN
wuuTraaudendneians laglyniswuasan (Scaling-up) MuN1n1gIUTBS IEC 60193 : Hydraulic

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

WAINSNAFBUNEINTISAARAY WudtAsEanSamveATasiiuleenIIAIfng1 H5Udnd
Ro39138AUSY (Liquidated Damages) nfugindnesmuiimmvunaludayaiining
HSuIedasauaana1singg Usenaulunisienaistiuuseya (Bidding Proposal) wu $1841U
NISNAADULUUTNADITIAMAAIENT 15N1TWUaIANUTEANT AN FIUINTINLAAIANTIO UL VOILAT O
AR ULITIN LA INN1T0NLUULAET NA AT U253 (Model and Prototype Turbine Performance

Characteristics %38 Hill Curves)
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2.1.6 n150a Cavitation

o

H5UdvzAassulseiunisia Pitting Mduanwsyihliievesndnues Ruuner @nmelunds
LAULATRIAIRULY 8,000 92139 as9Inean PAC (Provisional Acceptance ) N1SAIUIURT Pitting #o9

Lﬁuiﬂmummﬂgmﬁuaﬂ IEC Publication No.60609 (Cavitation Pitting Evaluation in Hydraulic Turbines,

=

Storage Pumps and Pumps-Turbines) kazfaatauauiluienaisd uuszya (Bidding Proposal) @4
gAeallliiin 1.5 Wi1vesdun1AugNa19ves Runner Discharge unfinadaead w3e D, (s D fio

W uNNAUENa198 Runner Discharge) neleinsifuinsaanall

(M) wsesisiungdonAunimamdndiga (Minimum Turbine Output) Wuvadiuau

'
a o0 v o oa

Fludlidiiund 10 % veedruudiluamun n3aRunn&mangedn (Maximum Turbine

Output) Wurailadifiu 50 Falus

@)  szAveuidesliainisedudisaavasiinisiwai o (ldsmvueninisniy
a dl

LAULATDY)

(n)  msdnveullewandesliifnanaisuiuasevsoasiadianieg Avului

2.1.7  AuAYad (Quality of Water)

v YV [J a

MRNIUA YN B3R TUNINTITRRA YR IeNasdwaluiasUfuRng
13

o

Whesgidenldiagmanaunuaanazuings Runner Wivanza

2.1.8  visudn (Inlet Pipe)

1%
I o Y v a 1

X @ & A A g = v o = ¢
‘V]'ETL!']Lﬂqﬁaqmamﬂqﬂﬂqﬁ‘wa@sﬂuzﬂLUUGU‘ULWEJ'J‘V]TE]LUUﬂqiLﬂ@Nﬂigﬂ@‘U N198NLUUNBDIATUION

1 a o o PR a d' = N Y @ 1 3 ' a
ﬂ’?ﬂ’]’]ﬂJﬁ;}i}J}LﬁEJ%’JUﬂ%U@EJVIQ@ L‘U’eN‘U’]ﬂilﬂ’ﬁL‘UaEJ‘LJLL‘U@QE‘UWU’W](ﬂ‘ﬂ’]ﬂVI@VIiQﬂﬁiJLUU‘VI@VIiQL%aEJ&I

' v
a a =

wazdasausanuL iU luvieduMindugaauszana 1.5 Winvedussiudiung 1189970 Load

Rejection Tuszuu
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2.1.9 Taseas19n9iuun (Casing)

1AS985 1979 UL UTENDUA 28 3 d1UA® Turbine Casing, Corner Casing ay Base Plate
Frame findnainnsvaesduguiluguiemseidunsifondsenau lnssadessesgnaenwuulvaunse
nussuinluiedaliifndugeaauszana 1.5 wihveauseiudUni Lile99n Load Rejection Tu

J¥UU AB9AARY Suction Valve 71 Corner Casing Litoann15gumivedlasiasng
2.1.10 Runner

Runner uag Runner Cone 9zfasndnainnisnasduuiduduieivieidunisdouseney
YDIUAAZTUAIY TINARINAANLANULAERINNINTIFIU ASTM 743 Grade CA-6 NM (Hdrulsznau
ya3lasuau (Chromium) wazdiia (Nikel) Lidaendn 13 % waz 4 % AINEIAU) NIDAIUNINTIFIU

DIN Mifisuwin nistaussnasigiuduazliiluiisensu

Runner Usgnauainluukmang1afivinntiidu Runner Blade lneflurwningUianay
Usznusnuiriuazying Suatmaniduwnunans #2 Runner Blade siotsoanuuunnliiilusivdinianus
JUTBLNAT (Axial Thrust Force) tay uazdanasrilsfslsednsniniaznisiin Cavitation vaeaniil

N15AAFY Runner ABviln$I13d@8y Runner Balancing
2.1.11 TudsudSanaiiuazitudsau (Guide Vane and Regulating Arm)

TuuSuuSanan (Guide Vane) $1uau 2 §u finsaweniuly Turbine Casing AMSUNSWART
Guide Vane uaginadosmaninnmdnaunuaandetuguuiodumadensznaudndaeiu mandild
wandodumdnuanuiaandnn1uuIngIg1u ASTM 743 Grade CA-6 NM 1307131517 5157U DIN 7
Wieuwih nsiauemnguduaglilifuiivensu Guide vane Fosil Profile Amioufuiaesdu tnlva

N1U Guide Vane Tasnuiseu wnwssdsanmuuuiidulasni wazluianistiudiu (Turbulance)

Guide Vane 9NAAAIULIBUNAIYDY Turbine Casing kazau1salanisivavesnfiavidn

(%
LY [

A laudviunaugwinuiei Guide Vane 19@838Ua11150AUANUTINMNTNIARIU AT D9 U

N

Jenaanainiule
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[ '
v

ndugniudosindefivareimanisaosdiiures Guide Vane gniluifldwosdiaumuniugs Tl
Fesnsnsthgeinula o lunsdiidiosnsvgaAueios Guide Vane annsatialdlnsusdliinag lngi
Uaneiudafu (Regulation Arm) fiffautimiin (Counter Weight) daseanuuuliindiluanuiinuuuas
A7819%99 Guide Vane Tnalunszmulusinues Runner luyuiigndeaifieiinUsz@niaiwgsan aa
w5a0aliiu Runner N154a-Un Guide Vane ﬂgﬂaa\iﬁﬁlzgﬂﬂ’mﬂﬂﬂﬁlLLsUuﬂJQﬁJULLazﬂizUaﬂQULLiﬂﬁu

(Servomotor)

v v a a a A . % ° A
nszvanguLsInudesvuiaiissmelun1saluaunisila-Un Guide Vane nelin1svineui
ANUgeidiasgauddussiuiulunsruangulswuloeign NITUBNGUYBINTEUBNGURSIAUABY
ananurumanendsznau dinmsanmnuiuluvagyinnIsden s99aumaIfignnyuYeIiunszuen

guussiudoadunuuvasaulus (Self-Lubricated Bushing)

2.1.12 5998uWa1 (Runner Shaft Bearing)

v o
a v A

A &, ~ a ° = %
5998 UNA BT ULUUNTINAUT LT UALANIUAT Aafariuatemal (Runner Shaft) S898UNWANH D4
Yelun15anLs A UANIUKAENISS I NAT L AAT UK IULUS I NISITINUVDITOIA ULNAA DAL UIULAE

Aoen1snsUnseinutesiign uazazdesansaviusieitiedlaliddesndi 100,000 43lua
2.1.13 Draft Tube

Draft Tube Usznauannsiienvasuaumaniinsumanseusielasuas19mnuudanse Draft

Tube Aas Draft Tube 9xfoein1sndnu Systermn 1 uaz ¢ ludnfl 1 mulesn vaned 7.6
2.1.14 M3UsZNaUlsULazNISATOU (Shop Assembly And Test)
2.1.141  n1sUsznauiilsesy

duUsznausevenasestaiut Wy vietdn (nlet Pipe) Tassarefeiuii (Casing) Runner
Tudsuusuann (Guide Vane) f1utsfy (Regulation Arm) wa Draft Tube 9z 8y neinLiun1s

UsZNaunalenuy 1ens19@aulASIAS1e YUIA karTearmnuAaIneaay (Clearance) Tun1seanutuy

LAZANTNAR
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YUINLALITETANARIALAT BY (Clearance) Ve ud1um199 N UsENO U8 UILABIYN
Allunmmegeulartuiinnanisinadluwuuresuluduiinnanismagey wieunuanansiuseuliisy
TENINVUIATIDBNUUULAZAUIATIALARTIRIUULUY (Drawing) HSudnesiaaualuunesun1stuiind

Ifugideneunazsuaniunsnsiaasunigluszesiiamimunludyan
2.1.14.2 n1snagau Hydraulic Static Test

Casing kagNs¥UBNgUKIIA UYL (Hydraulic Servomotor Cylinders) agA@egnatidunis

NAADUAIETS Hydraulic Static Test MIusedu 1.5 wihweussdiusenuuugeadunailitesndn 10 wni
2.1.143  nssaunaaauiilsenu (Shop Test Witness)

IAINTVBIE 1919981900y 2 Y1UTINANTUNITATINABUIUIN Uazn15UTENBUTLTIU
(Shop Assembly) 989tA3 09 IR ULILAETUAIUAEY TAIRSUT9LADINANIEANTIIRUA LU AR

Y

15090 ANsTIUHNANEY Alsansy AarlgangTunshunaislutazsaUseme uagdue
2.1.15 nsNAAIUNAIAAAS (Field Test)

21151 Farviuanaaly

'
[ o a =

HSuinesesnniiun1sneaeuaunsaindinisianudnada lilensivdeunuauRvesgunsal

vy v

Aanasaiutenvunludyauase1 Guaranteed Characteristics NguTaaueuvsalyl
2.1.152  N1SNAEBUNITHAULAT BILALN19ATI5UaUNTAl (Commissioning and Acceptance
Test)

[ [

ASUdResALluNInaae Ul
(n) First Run

N1SNAEDU Bearing Run Out Y1194LAT89Asiuln (§18n15109U) wagueaniasiiLin

T TnevinisneaeusaudSuiuedesauda Full Speed at No Load a¥ Full Load
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(@) Heat Run Test

ﬂ']im@ﬁ@U'quQﬁLLagﬂqiLaaEJiﬂ']Wﬂ']iﬁ']Q']UGU@Q Bearings, Stator iz‘U‘U‘Vid@Lguuag
S¥UUNaadu cooling and lubrication systems 7 Full Speed at No Load tJutanlidesnia

2 $lag

NAIINATEUUYINNUILERETAIN ABINITNAGDUN 25 %, 50 %, 75 % Waz Full Load
NuUszAniamasgn wagh Full Load wazdaanagauni1sitauveslulsuusunau (Guide

Vane Operation)
(@  MIneaeu&aInIsuas (Output Test)

nsnageuMdINsHanveLATeeieiuIRssinNgeintgns alSeuiguiua
Guaranteed Characteristics if5Udnaiauaun Inganugunuinaaeusasndifissiunnuas
M99 UUAIN Prototype Hill Chart

Yo Y £

H3udneisaniiiunisdnmgunsaliaziatetlenldnaaeuninugwinu1ansasenui

Y

is‘Uﬂu IEC Code Publication 62006 “Hydraulic Machines — Acceptance Tests of Small

Hydroelectric Installations” uaziilanaagouudnasa gunsaluazin3osflonsnarnduringdu

VBIFUIN

(@ MInedeUiAINITHEAREaEA (Maximum Output Test)
wsesfaiunvzfegnnadeunmdnsnanggalunaireiie 8 4alus

(@) Load Rejection

fowinsvageu Load Rejection 71 25 %, 50 %, 75 % way Full Load iaTnan Overspeed

NARLANINNNTLAUAT D
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6) Performance Test

d‘ dl U v ’6’ a U . . . a 4

W anAAaUANTINULYBUATBIN NI AAU Turbine Efficiency Curve 1AIN5V0Y
131uagreerSuTgismnasniulieseduiasEansasuyinMmaaeuls laegsuing
Y o a o ¢ A4 A Ay w dl v < ¢ 4 -
dosAniiunisinmeunsaliaviesesienlivagey uazillonaaeuuaiass aunsaliaziaTosile
Aananaduringduvesdsudng

w3 eailenldinndinisnanveuniseiwiniissdssunimaasulsuiiguaiy
wiug (Calibration) wag3sn1snaasulyljuRiniu IEC Code Publication 62006 “Hydraulic

Machines — Acceptance Tests of Small Hydroelectric Installations"

2.1.16 nsd1sesgUnsal (Spare Parts)

g

LY L4 £

A5udneiesdamgunsalanegegiaioenusenistisans weliidugunsaldiseadfsuiv

UnsaindngaviseiiiebildlunistenenuazUsznaugunsalllefinsuigeinm

(n) sesAumaTasaTasimiuih (Runner Shaft Bearing) 2 U

(v) Tuu§utinani (Guide Vane) 1 {9

(M) sosAumaTluUsuUTInmLh (Guide Vane Bearing) 2 9

(4) Seal, Packing, Piston Rings LLazguﬂﬁ’m%JU 1 U
NILUBNFUUTIAY

(3) 50981 (Bush/Bearing) Yo4funsTUBNGULIIFL 1 YA
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2.2 aunsalnIuANAI1uL37 (Speed Governor)
221 dafmuaiialy (General)

& o = wva ¢ < L4
unilagAmunsgazidanuautAvesgunialmuauaIuil (Speed Governor) uazgunsal
Usznau fTudeazaesiuiaveuluniseaniuugunsal N1SHER NMIMAFBUNLINIU N15VUET N15FRAY

waznMInaguLvelisEuLInugNABLazaNysol
2.2.2 vllauazauaneue (Type and Description)

qﬂmaﬁmuqummL%’J%éfauﬂu Proportional Integral Derivative Type %38 PID @11150
muauldtsdinisuanuazanuiiseunsnyurenadeafuiuinldogauiuduazdeiies Tned
gunsnimuAuN1sYa-laluiuuiinaih (Guide Vanes) Bdldsudnyamanauunnsnaseduiid
1#Suannminsrruay (Local Control Unit) snUsssnanaifieliléussansnmnmanandiafigamusini

(Head) v894A309N99UUN

gunsalAIuAuAIINLS 18 83UsENBUA 28 Programmable Logic Controller (PLC), Single-
Channel Speed Sensing System, Self-Supervision, Main Distributing Valves, Hydraulic Control
Valves, Oil Pressure Unit (OPU), Speed Signal Device (SSD), Feed-back Transmitter, Remote

Input/Output Circuits, Instrument g Protective Devices

aunsaididalnstind1eqdesgnansslugarunuvesgunsainiuauanms) wasdulsuaiuny

LazIouanINanInavzgnAnsIuLLImUANTL U asguvedlssliihndsn unsrruauATosiai

1197199570 U AULRIAIUANTRI UNTAIAIUANAIINS

nsidsuiladdunismivauainauaudledodunisaivausuudaludfazivunluiade
Control, Monitoring and Protection System LLasmiL‘Uﬁwmw‘hmumnmuquLL‘U‘U:ﬁa‘U%’UL‘ﬁ‘ULL‘U‘U

dnlugla souvuamludMmiuuuuiouSudeddiasosteiuinfuniosldognesuisunseaumuinige
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223  wwakazdeulunisldau (Capacity and Operating Condition)
2.2.3.1 vuavasgunsal (Capacity)

Oil Pressure Unit (OPU) wasgunsalmuauanuiadedldsiuduiussiululasiau (Nitrogen

Accumulator) Wit kazfaslvunafiganaiiavinnisiakasUntutsuusunain (Guide Vane) i

o A

wsesisiniifueIesiigeEn wliussiuludaussiuiameiign
2.2.3.2 [Waulauazdaninunlunsldeu (Operating Conditions and Requirements)

dmsunmsvihnuund gunsalmivauauslddndudesmuauaud wissdaunsaliiney

nszAuligunsalmuauausinulugimudszning 49.5 Hz uay 50.5 Hz

Tunsdilafilnanainszuvansds gunsalnauANAIINS IR BIAINITOAIUANLAT BIA AT UU W
aunsnLaulaniauei g WieNazideslWliiu Station Service WaEABIAIUANNITYINNIUTDLASBINIY

O] A a 44' o = v o o a
‘U'{L‘VmLaﬂ?Jiﬂ']WV]V!ﬂaﬂ']WﬂqiL@uLﬂiaﬂ 33NWQLN@LQ§@QﬂQWUUWNaﬁl‘w%ﬁﬂ?j@

2.2.4 m3AuAU (Governor Control)

[

gunsalmuAuANSIRBIUsTnoUmeUnsallnin Adnaan TRl

o

(n) gunsaldsdyaaniuia w3e Speed signal device (SSD) 9ZAARIUULNAIVDILAT O
Auilalvlii

@)  aunsaifieunsarleuiiisuenudinasanlituadyaanusiidaunle

() annsandalvinszuanss (DC Output) Wieludaleduesiinanagluamunuuseiuiiiu

(Electro-Hydraulic Solenoid Valve)
(9) annsaldaniuunasanglnvedssduihidy 125 Thad nszuanse

@  smvauenusuieldlunistunudiszuy (Synchronizing) waznisUanlnanaenain
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s52UU (Full Load Rejection) 1iievinns Quick Shut Down

(®  Electro-Hydraulic Transducers tioutasdgyaralninduussiuiduiioluniuay

MsUs/Unluusuusunain

(%)  m3dgunsalmuauansIsuinudes Idunasiglianmiedialinszuanse (OC

Station Service) ImmﬂﬂmuauLﬂ%@dﬁdﬁuﬁwL'%'maum%qmﬂ Standstill
2.2.5 nstauaeln (Wiring)

anelnluwnamuanIziefanted1iinge aelnuazviasosanslnazdoadmnieruansves

111513118 (Colour Code) vasaelnldaslasunseusiRainimnsvesdindne auiuvesanglaiinse

nuusssiulnile 600 Taad nsiduanelnenaduunviedindungunazdedinsdnanslnig
2.2.6 \A30silauazaUnIalAIuAX (Instrument and Control Device)

2.2.6.1 Yaruuniagly (General)

(%
o £ [ v v a

UINFDITAMIUAEANAIFTAIUANNITAULATOY Ineligunsalldlunismivnuuasiannain

Y 9

e

Aeeguumigauiseyluide 2.2.6.2 Nazndriseld

v

2.2.6.2 unantidaunsainauauna1uss (Governor Panel)
AosUsenaumegUnsalagatioadasolull

(N gunsaluanINaAILSITOUNSe Tachometer

(0 gunsaluansiuismslaluysuuiunmu

(A andmunumiing

@ gunsaldmgaiiuinieadnlusid Usznouseainddlddmenund uaraindilddmen

Lﬂ%la\‘ligmﬁu (Emergency Shutdown)
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v

2.2.6.3 wnantigaunsalnauANLATaLiaiuln (Turbine Control Panel)
RosUsenaumegUnsalagateadaseolull

() LNAIALLTIN UL

[ '
[y o w

W)  @admuaunsaiilifiuseiuingu Useneumeaindildlninssuanse 125 Taad 91u0u

(% '
o o o

2 67 (glunsudaieutilansssuunium wagdneltlunisdaaiunisanIsnmuLeIoslunsiin

szﬁmiqﬁ’uﬁ’wﬁuﬁﬂmm)
(M Yum¥eufuaies Ui Reset uaztimaaouilerdunsianu
(©  Uumgaiaiesgniduniouriasey

2.27  ssuunssduiasiu (Oil Pressure Unit : OPU)

2.2.7.1 Yatmuniag U (General)

fsudnsiaatam AndauasmadousruuussiuthfudmiugUnsaimunuaingy Fosoonuuy
Tlduiuusegihdmuds (nlet Valve) usazgadossznaude dumdunazuewosiuih il Pump
and Motor) Control Valves 1famuauissfutingu fsazautingiu Oil Sump Tank) gadslulnsiau
(N, Accumulator Tanks) gunsaiaauau (Control Device) aunsalinuazgunsaidasiu (Measuring
and Protection) unufen15v191uLd osduvesszuuLsItuLuansly Drawing no. PLI-EM-02 :

Schematic Diagram of Oil Pressure Unit for Turbine AWy
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2.2.7.2 Yuthifu (Oil Pump)

Juhihudu Gear Type Yusioaidnsinisaulivesndt 1.5 wihwesSuasindunldlunseuen

aunsanuvasluUsuUsuIuUn (Guide Vane Servomotor) was@aavinaulanegnanaiioalaebuvinl

wawmesfesRnntiutulnentulaunainsdsslsenuiu uaimesaeadu Drip Proof, 380
Thad 3 wla 50 18599 Tnsznaludrlunisanisnei wasdunuy Induction TawiufuAudumasnu

ARUNIUANNLINTIFIUVRY IEC Standards IP 54 Class F insulation

nsdasuvnaukaznigavesludiuainsainulalaedaluddlagldyaaiuny @

Pressure Relay 1usiaaiuau wagaiuisadwihaulalaenisusvaindasederigaiuau (Control
Board)

2.2.7.3 deazauussnululasiau (Nitrogen Accumulator)

H3UdeisIankuukazAUILUSINAsvesisaraLssiuLazLssiuntdlussuu e ane i
nMsUnga/iUnanvesluusudiunai (Guide Vane) 3 a1 (5u31nn15Ua-1U0-Un) Tnglainisdausediu

ndutntiusin SnsAwIumUsiaskag s uaudslulnsiaunld Back-up

ﬁ’qasammﬁ’uﬁaqaaﬂqumummwgmmm ASME Code for Pressure Vessel, Section VI,
Division | adiuuluangn wazdemasaiunsanuuwsinulisinii 1.5 wiwessiuiildeaniuu uazglving
wswiuiidusesiatlidesndn 30 undl

o

Asuiedesdamyainuswiululasiau (Winuddulasiaudise)
2.2.7.4 fazauunsiy (Oil Sump Tank)
USumsvestulufazantiduazaeddutasndn 1.1 11 vesUSunaurdunmuanlglussuy

wssnuidudmiunisaruaunsUa-taluusudsunm (Guide Vane) uagusenu1aiud (Inlet

Valve) fazautdiudasdindeguniaiin aunsalmuauuazUosiusingg wu gunsalnsisasuuniivu
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Tutgiu (Oil-Water Contamination Detector) wianddqyayaluasniuny inainseauuntiu (mioy

Check Valve uag Stop Valve) Stagiszautingiu (Oil Level Relay) wioudeyqiaifoussAuuniumige

[
v a o

luduiedmentasosiaoiuin gunsalingamgiunfiuwuudsuls (Temperature Detector) uazgunsal

Y

A ao [ a o o v Y I a =
aunddu saumgivenhiuludiatiiiu 65 ssriwadesa
2.2.7.5 53UUYiauaz1Na1u/usiu (Piping and Valves)

1%
(% o =

H3UTeRRadavuazAnsssuuionazdiul sauimthuau ¥a den ang uwazanmmdnciieg

2.2.7.6 Wisiuild (Governor Oil)

1% '
[y v v o w al

U199 999 AN UL LG b OPU v19vue haz@aaianiulisn 10 % siawazinsnvaatiiy

ey

U Y

wspdldiululsenalve Feipaauaunlmimnsveindeyliiney

228 Asaddiefildaanuazusznau (Wrench and Tool)

U Y o

visdesdnniesosfeniluinsgiunaziniasdefiruilddmsunsawazUsznauaunsal

e

Aeledesnsuissnwgunsal yansaadeninaresduveduiuazussylilunaes
2.2.9 n13n323dduazn1snNadaay (Inspection and Test)
2.2.9.1 damvunna9lu (General)

o [ a

YR BIANLTIUNTNAZOURALTUTINNANTIRad Uk UUNasUluTUINNaN1SNAEBY NN

e

v Y 4

LanINSUIBUEUTENINIUIATiBoNLULLAEIWIAT TALlARSIAULLUY (Drawing) H3Uneiasiaue

'
Y 4 1 a

wuunesunstuinaAlviiugindeneuiassumliunisnmvaeunslussesaninualudyan
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2.2.9.2 NMsMAaURleY (Shop Test)

2.2.10

A3UA9ADIALTUNM TNAABUTLTSUAL
(N MIAdRUIEN

nsnaaeuiandemaaaun1uf seylusiave S1.17 Inspection and Test-Electrical/

Mechanical
(W)  NMIAABULIIRU (Hydrostatic Tests)

nsnaaeuiandemaaaun1uf seyluiate S1.17 Inspection and Test-Electrical/

Mechanical
®  nsneaeuiilsau (Shop Test)

n1naasuiandemageun1ufiszyluiite S1.17 Inspection and Test-Electrical/

Mechanical

nsnadauviasnnng (Field Test)

U bl o

UI19RBIRLduN1RdaugUNIaindIn1sAnA a3 Liansrvaeunuanifvasgunsal

ey

o

A asInutamMuualudgetazA1 Guaranteed Characteristics N3 UINSL@UONMIB L N1SVAGDU

Y

AearLiunsiay Supervisor WBABEAIUANITLATTUNBUNTNAGBY

Full Load Rejection fiadailun1svageuiansiaaaunisvinauvedgunsalniuauaIang?

\A3 odi v uL19A sl g ALAuLAS 84 (Trip) d1A110L5950UN ML UdALA Y (Over Speed) 38

usssulwisin (Over Voltage) fiAifiu
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2.2.11 m3gsesaunsal (Spare Parts)

F3uinsfesdamaunsaiineqegsesmusenisineans weliifugunsaldiseadsurdu
gunsaifiT15n

(n)  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% #3908 19UDY 2 A
YDIAAL LU

(¥)  Transducer 10 % #309813UDY 2 67
YDILABTIUY

() nseniity 1 U

(a0)  Accumulator Bladder 1 U9

(qy) Safety valve wiouaind 1 )

() aunsalin gunsaidesiu Sad wavaing 1 # (Usaglhuv)
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1%
° v v

23 Uszauiniu (Inlet Valve)
231 dorfumuanaly (General)

unilazMvuasigazideanuaudivesuseguisudinazaunsalusenay §3Udnevea g

o

SutinveuluniseeniuuaUnsal NMINER N1INAFBUNLINIU NMSAUES N1SAARY Lagn1sNAde Ut

STUUTNMUgNAeaaLYa]
2.3.2  vlauazudnene (Type and Description)

Usegundnudrdendunuududnidide (Butterfly valve) siaunuueuy fdeundsuvin

a ¥ IS

(Counter Weight) taldlun1sda vunawdur1uaugnamulsanudngs saseulseauaziulnsodl

doduvwiaiiingay dnstravesindidienandalseaan dusaulseauazdiunsuusaesongn

ee ©

panuuulinumauwsifiazunseilafinislnusegun viesaveie (Expansion Joint) agfinks

sEnI9UsEgUkasvietnds (Penstock) Usegindealundndugivosindn Tudiumegreuseniius

(%
o v IS

awshannsnaduAsutuld drulssnevtesysegindosdogadel
(M dudoulstgiiasuge $1uau 16
() nsvuenguusstuidudieldlunistnediafien S1uau 2 ¢
@  nalnliadediondeusefeutmiminuarszuuden S1uau 1 9n
(%) qumilﬁmfw WU 1 YA
(@)  viesle (Connection Pipe) seminsUsaunuassodsin (Penstock) $1uu 1 vie
(@)  viesevIY (Expansion Joint) iwdwwizaﬁmm Spiral Case MU 1 10
()  drsziethii S 2

(@)  gUnInldugAldRens N1sen wasn1sRneAd
2.3.3  ¥ANN13N1508NWUY (Design Criteria)
Uszguuninealauazslaissauiinaesinuiialndidesiu Inedadadussiuduiiinaany

wanengvesseaull wazazdesiulivuseailalaseduiidesiuiy 2 1. Usenudeseaniuy

Tianunsavinistaladefiamanisaiiiaunfluvieden (Penstock)
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1%
L4 2

Usggideseanuuulvianinsarinunielaeuldsl

- Nsgdiuingeanlugnafiuin +71.50 3NN,

- WI9ugeaailldoaniuy Liteundn 1.1 WivedsaiugEn
v ¥ daXa o, % v v oy ooy

- wssruhgegaiiinduluviedn (Penstock) Aesdannnediuinte 2.4

nanldlunsUn/idauseniuazUsegifan

- DauspinlnenszuanguLiaiy 60 il
- Unuszgilnefoudiniinn 60
- Dausegiutilaenszuonguusaiy 10 i
- Unszgiiuilnonszuanguisedn 10 i

¥

nnTudnunssruseniuluauunsigiu ASME Boiler and Pressure Vessel Code, Section

VIII, Division |
2.3.4 i’]‘c’lazﬁﬂﬂwa&qﬂﬂsiﬁ (Description of Components)
2.3.4.1 A139u (Valve Body)

fL3au (Valve Body) shdewmdnviae sedlseniiasdudaiuaulssadomumusonisiia
afunarmsianou niulauiivatedidourivaesiudeagstionainlssu siodliing
Funtuvauduilazunusenu wnusesdulusaidou (Body Seat Ring) vsewndnnanldadun
11RFIUASTM A276 Type 304 wavdsznuidiuiaSeudisasndamananldaiuuda (Body

Foot) wagyity (LiftingLugs) Aeandefniufiisau

2.3.4.2 fudsen wauasdanan (Valve Disc, Shaft and Seal)

(2

duUszg (Valve Disc) fovviaiemanvastugy n1sesnuuudesanilafisnisgaydaii

Tideeiian ulnaniududseglaedrssuseuliiduvinisivavesin fuuseguasinaides

sanwuuIlinusausaiunszyin WifinsideguvasiinislnUsen dnwdauszgdonduianuszan

BN DLFUATIZH (Synthetic Polymer) @unsanuson199nnsaduaisian Usudiunusdte dn1s

v

Ungesnunes wazanusadeulade dlsiudauasdentnsoamuniusenisiinatiy
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2.3.4.3 599auWa (Valve Bearing)

d' v a o a wva oA o 19 ¥ a
sosduNaIfomanantanfilinuandinisnasduludiedeslaldansd (Greaseless Self

Lubricating Type) uafasosniuulluegsiivosiuimiuiman
2.3.4.4 YAAWANUT (Bypass Assembly)

YANFRALUIUTENOUMIENAI MU UIIIUMELama VT aRsiuLiu nalnfeadele 111

11 e wardiuysenaudaudun MENNIABIRAAIMNIAUINNDULIYAE AN
2.3.4.5 vianava1e (Expansion Joint)

viesiavengsEninelszguinayvieunds (Expansion Joint) Andaiteadiuagainlunisinnuas
aonUszaulunsdiifesnisungesnwusenin viesodeaduwuy Gasketed Sleeve Type 4nvie
USENBUMEUINIUNATY 3133 1 39 Wniuuen 31W3 2 39 Useiiuend Modenens Wiunand waswniuy

wen Aeavianururanmden daulssnavvestaneiiduianenssewindie Synthetic Rubber

2.3.4.6 vi952U1911%4 (Drain Valve)

(%
o

NaszUgUmIeNdevyuiernnu sz e luvieneudinazneananUsegun

2.34.7 qw%’um?ﬁaumama% (Electrical Motor Actuator)

v

YATULAG DUNBINDIUTENOUMENBINDT 3 L EsVa YITosaULUUNRAlA WUTIiuTY dovau

q

Y o

Y oA 1 a ¢ o o = o = v Y
AIYUD MIUDNAILIAUN FINY mLLiJmaﬁgzym 4-20 mA Uazau9 qusuuLﬂaaumaﬂmmmﬂuﬂgummmsw
51 IEC : IP54 lg1

yaeinltlunstuimdouagdesdinisraeiulugiuindu yuiesaiunsanensenlalaglises
neafudIuvemIATEUToUAEs NMsRRnLUUARsATsisruUasndeves] Uiy dn1sdesiu

FUATIHTLANAINATAAVOITUAIUANI LU @UTT NIENLNITRANATOUTDIAYTDRNLNONTIVEDUY
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uaweifewlinuantiniawnalinautenvuaseylutenmuaniluveena1synil vemasnas

Typgunsaidasiuanudemeiiinainnseialniuiv

Hand Wheel fiaevinausiuiunadfignauauaisueines deanunsaida/Undseguilansald
Irlfndidaym gaduimdeunawesaesiinssta 1.5 wihvewwsadanldlunsUnduuseniussiulniannud

o ! < (54 [ d‘
NYUA FIUAIULIITOUVDIUBLABIABININIUN +/-10%

drulsegnouneniianunsesinssludiaseuniiondles@ananunsaduuilan arelwildses
Duwuuildluiunifionniedou viuauiuse PVC ansanunszualniilaliningy 6 weuuds fauie
Tinummnzaniuueies wazivavanglnisnunadesiinunsauniu

a

aIndnldavauusedaiagsunisdaadianumunzauiunisinauresuseg i alnddoad

Tpseaseiudaunss nusomsduasiiiounazusanszunniinangeduirdou awnsaususunisianale

ieliiinaugnaedlunisldau uazierenisaenldiletinisuigessnm
2.3.4.8 wi4AUAL (Control Panel)
(M Tefmuavaly

wRemuANAeRafslnanuuseni gunsalnngluddesusznaumegunsalsieildlunisaiuay
MINUYBINTLUBNFULTIIU ATUANYALANU (Bypass Valve) Wargunsalous) 1Wu 1ns1in  uay

a s 3 2/
aIntAIuAN LUUAUY
@  lAsasneg

e [ v < a v al 1 I [ = 1 B a a a v Y VY
LLN\iﬂ’]UF’]NM@ﬂL‘UUQL%aﬂLLUUWWN‘UQ Alassasraduwman dunuranlaiinte ﬂ@ﬂﬂﬂﬁzj‘lﬂ@ (2N

2

fassadanudwsdlaganzaiuniminisinngunsel Ussagreulalilagliluvnnisdieenves

Yy

gunsalneluy
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(M gunsal

sl 901 v Y 1 = ! [ % v v 1 1 a s
gunsaiifesdudetliinswenseiunielug uasdeseguensenaingunsallui wu aind
Mapuay wavaneli iedesiugunsalidemednianisiivesidu agludesiindadnmesiiie

ANNANENIMNITILYesgUn el lvimangay
(1) NIAIUANLAZNNTUBNANUENTYINU

melugdesuszneumegunsnldsil

(%
o

- IninsenSuvenanugmasdalsegu uavliinmaianiug “ON” Wandnlagn

Y
1%

- lrinsgwiuvenaniuzinddauszgin uazliidafaiianius “OFF” 1ilendilnan

- Inuenaniuginduiuthdlailéta

- Tuenanuginsefuiiaesduresd ulsegundainstuiuniidniidmun e
HosffumadaUsznin

(% PN

- Fyeaufouseauuniu Low/High Tufiasauuseiu

v A

- dyeraunfounsiuungiu Low/High Tudvazaunsesiu

g

@) @l

anelidesunsouivgunsalluieniunsdnuinsendugunsaluailaauisavudsle diu

anglweguanaunsalieusuluviefosasly
®  gunsainimuAy

gunsalldlunisauaunisinauvesseguiagdesinnuieliuseauivinaulamui sidu
UnfuarUaende 1wu luleduedandifesdineuwiawmesiduileiunszualuihaniiund

(%
o o

Limit Switches A3UANNSIATOUNVBIMMUNYUUTEALN ke Nddyaauie Asiaaey

o

mMsvihaw/uvisvesauysegi

(%) AIUDNA I

1%

muendiinsiUavesaulseafewaniegd1ausegii
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2.3.5 7da (Material)

2.3.5.1 Farviunnaly (General)

'
[ =

Tannlindngunsainmuadeauning ludidwnnsewaslianysalroinisudn n1sdiwun

v o

Uszinnuagzingnveeian i liaonnn st uAIIuA 89N1359090 0N 1UA/U1AS151URT VAR NITHER

gunsaliililsndnannlssnuazdeadundnfarivesndniiivedeildsumssousu
2.3.5.2 Iron Casting

Iron Casting ﬁaﬂmammmu’lm'@’m%q ASTM A 48, Gray Iron Castings, Class 30
2.3.5.3 Steel Casting

Steel Casting ABINARAIUNINTIFIUYBY ASTM A 27, Grade 65-35 308N
2.3.5.4 Steel Forging

Steel Forging 83 AMANUANINIEAIMABUYIIUINTIFIU ASTM A 668, Steel Forgings,

Carbon and Alloy for General and Industrial Use, Class D ‘vﬁaq&ﬂ’i’l

2.3.5.5 Steel Plate

@ d' Y a v A ay 1 d' ¥ [~3 [y dy
WANNLYHARALTaUUTEH aulIze LagaIuau?) maqmulﬂmmmmwgm S

Y

- wruwianu LAY 50 1y AoINARAINNIASIZIUVDS ASTM A 285 Grade B

- WHUANTAUILAY 50 13 ADINARMINNINTIFIUYDY ASTM A 516 Grade 55 or 60 130
ASTM A 537 Class 1
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2.3.5.6 MInusan1snansau (Corrosion Resisting Steel)
(n)  adnuaznuisAu
ABINANMIUNINTIFINYBY ASTM A 276 Type 410 or 302
()  fdonuazang
ADINANMIUNINTIFIUYBY ASTM A 193 Grade B8 (AISI Type 304)
() UEUWAN
ABINANMIUNINTIFIUYBY ASTM A 240 Type 405 or 410

2.3.5.7 Yagnlun15Anne (Anchor)

Yodasumitonuazaniildlunaunin FeWAnmuNInsIgIuTes ASTM A 325 dulHLnan

Helumaun3n ABINGRAULINTIFTINVBIASTM A 36
2.3.5.8 ¥a (Seal)
(M) @ae9 (Rubber Seal)

'
a a U

Fagnerondugnduaseiniiauauiinianieninasl

AINAERU ANNISNAADY UIAIIFIUNINAFDY
(NN./A5.91.)

Tensile strength 210 ASTM D 412

Durometer hardness 60 to 70 ASTM D 2240

(Shore Type A)
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2.3.6

2.3.7

2.3.8

@)  Fauwsanu (Hydraulic Seal)

1 v v '
(% o o o a

Fausziiudeadu Chevon 5Use v uanilufaniianansaldauldisiuiuagsiu 7
nsideu (Welding)
nudeudesfiRnmdermuafissyludiui 1 vde 6.4.2
n15%1d (Painting)

AvesUsEinauadewhdanlsanuy Stuneumsyhdnudeimuaisvyluiite 1.26 v

N1INTIVEBULALNIINAGHDU (Inspection and Test)

2.3.8.1 NM5MAaUAlS9Y (Shop Test)

(n) ANINIIVFDUVUNA

VWA HUIAUGNAUNALAUTIVVBIAREATUUTENBUYRIMIUTENUAEAR NS TR

v =% 1 doyy I3
wazduiinainlaadluwuurlesu
@)  mMsUsgneuilssau
U5gA U196 09v1n15U58naudnsaanlsanulndn ndinUsenaunaiiasa ey

Hydraulic Pressure Withstand Test Nng@aun159aved Sealing Ring SIUMINTSLAG BUAIUD S

NITUBNFULIIAU NOUNITLeNTUaAIUNEYINNTVUES ABaviinis Match Mark
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(@  NIIVAEBUNITNULIIRULN (Hydraulic Pressure Withstand Test)
Usgniagioninnisnaaausail
- NAFBUNNIIAY 1.5 wiwedwswiueanwuugeaduian 10 undl
= LY ! LY v A <
- NAAUNLIINY 1.5 Y1NUBIUTIAUBDNLUUENEAUATUINUIIAUBN 0.3 Mpa LTu

=
1381 1 U

2.3.8.2 N1sNAdaUiaIn1sanng (Field Test)

(%
o £ % o v v

ASuinsdesiniiun1svaaeugUnsaindinisinfsuaasa iensiadeunuautivesgunsal

a v

AqassnUlaiunludy sl nsveaeuilagil

- ATIvERUNSAnRIuarMsRetUTiesavene (Expansion Joint)

- miv‘i’mmsuaqﬂizaﬁwﬁqdamamﬁ’l (Dry Test) upgvidafuth (Wet Test)
- Ms¥vesinuda snsimsdadedlaii 0.1 Ansseund

- MS¥aUIINAUSEWIN T waTANTY TR /Fumus

- NIVAFOUDUAIUANUTIUVDRAMINTVBIFINTN

23.9 mssesaunsal (Spare Parts)

HSuindesdamaunsalsinqedaieeniusianisteais welilugunsaldiseadidsuriy
‘d‘ o
UNTUNYIIA
(n) 879 wazdausziiu 1 4
() @Ind 1 M (Usazuuv)
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2.4  \feinnsau (Gearbox)
2.4.1 daruuanily (General)

unilazfmunneasBenguaniFllilunisesnuuy msndn warnismadouvefysvazeu
2.4.2  ylauazAmanyme (Type and Description)

Wesnaseusonduwuy Single Stage Gear La¥ABI8DNLUULAZAIUIUAINNIATIFIUVD
AFNOR NFE 23015 or DIN 3990/3991 Inglausinumes KB wihifu 2 Feanunsasesiuusedngsgols

USEU0d 2 199D MIIUUNT haenULSIOATARTUAUNAULAUTEUN 3 WNUBIWSIDALYT I UUNG

LazReseRnNLUUNTaNNsananssaaniiainIsgout1sasnwlade

a saa <

Weoafgsdninaiivuuegluiesiesninnuuduse lngiesfesnyuuumnandgndu (Anti
Friction Bearing) 5095U latmanausimagsedniumaveaasosiaiut dauniemiuainusigs
wsniiiumaveesesiinlniilnglddadenuy Flexible

Usgansnmaeuiesnaseuazdesliiini 97 %

243 auAnYMzYasduUsEnau (Description Of Components)

2.4.3.1 Anuazdenvaies (Gear Accuracy)

a a s a o v o A ! a wa dada =
LWENLﬂfﬁLLQSLW@QWUWUQUQSW@QQﬂﬂWLWaﬂﬂﬂEJNWUSUU'JUﬂWiLWQJQmﬁQJ‘U@VWI‘WNQLLaZﬂ'ﬂ'ﬁJLiEJ‘U

Yol aI9IUL195157UVee DIN Quality level 6 38 AGMA Quality 11/12
2.4.3.2 ;3aunes
FSaULN85AARIlASUNITIINLUULAZAS 19 NMANTUUTENDU HIUNITANAINULAUNEIANN

N A a o v =~ v Y] Y a ! v ] Y
AMPINREY llLailliﬂﬁ\‘iﬁﬁrmi‘vil,mﬂLLiQLW@IWaWNWiﬂi‘ULL?QI@W']ll‘ljﬂ@ﬂﬁﬁ%‘ﬁ']'ﬁﬂqiisﬁﬂ']u PILIDUANBDIUATITN

< e oA a s A da £ v ! Yo a o
LLGU\TLLS\TI@EJLQW']SV]EJ@LW@QLﬂEJ? LL?\TU@I‘VILﬂ@%um@ﬂﬂqﬁlﬂIWﬂUﬁq‘Uﬁ]ﬂﬁﬁ
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2.4.3.3 gntu (Bearing)

s a a

= Yy o a Y  a AT o a v ad | =
QﬂUUWIGUm@QQJLL?\TLaU@V]']uu@EJﬂJi%‘U‘UVia@auuquu LLaSNaWI@IUQNaG}VIN%@Lﬂﬂ\T LU FAG 1199
SKF 1Jusu

N139AL3899 N UALADITULTINANTALAAIINLAT BINITUUY FeaU5aNUABLTINEN LA
a I oA v 1% | A a ANa a
apsiiAngegratiaaneldavnaninnisldau wu nsdliiialrangega nsdliliia Runaway Speed

Tnglddnindunuasaibia 91gnnstdauvesgntudeslininil 100,000 FluaNsAUAT oS
2.4.3.4 MslY9u (Servicing)

nseenkuUdeitidiinstantngesnw Juduluieafesaiunsanensenazusznoulalagll

¥ dl 1 Y ﬁl U W %)1 dl 1 ¥ L2 d‘ o a
AosneanainellniuAsesn Ll IwaineltfuAI e Lla i

2.4.3.5 53UUnaaal (Lubrication System)

Yo v

HSudnedadeaniuuLazkansruunaeaulusufesmugauiuynanmnsldau dyaies

Y

a & ! T Y o oA ¢ a o
LﬂEJiLLGU@%Jqu@']\TU']QJu lllﬁﬂﬁ@ﬂu’]llu NQﬂﬂiﬁULLﬁﬂLﬂaH‘Uf’nquiau

¥
o o [ v Y <

aniin1sldanu dundfuasyiwmifaggndusisinainuiigs manfiseduinsesidalii)

= o o % o ! ° Py A S VY v [ a
LW@5@@3‘Uﬂ'ﬂ']llfﬂE]\‘iﬂ']iﬂ']llﬂlﬂig‘w'l']Qﬂ'ﬁﬁ/l']\‘i']u LLa%llﬁllu’]'V]GU‘U@'JEJIWWWA‘L%s%WUWQLiNLLaSWQ@

AR5
2.4.3.6 NMvidedu (Lube Oil Routing)

gunsalnmuesINTIgadduenugUnIalkaniUisuausaudasnAnnsusauies Tuns
undunusssuinzgnftesnangranuiudinewdtuundy dniudessnanduiniuiay
wseiugs wagndeunuldnsesifiukasidngaunsaluanildsuanuiou fsudnesdamuiduiii

wnluluies
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2.4.3.7 Lﬂ%‘laaﬁauazqﬂnsaﬁu (Instrument and other Equipment)

' (%
A v ¥

sruunaeaudulssiunesUsznaumedudlulazgunsaldng seuunaedunmunlzaedgn

nseaNkUUNUseanInguuiiaEa 40 ° C szuunasiuUsznaumegunsalinag sl

2

1%
o v o

(n)  Yudhdfudulpgmamieiuaunsiseuds 9 1 i

@  Judhauluih @)

(M  gunsallaniUAsumnuiou (szuula) S1uau 1 i

@  lEnsenisfundeusinsiadudsuiliou s1uu 2 fa

@  Mainensinisina 31w 1 6o

@)  @INTLIIRU 91U 1 6

(%) LNATALTIAY U 1 6

(®) Lﬂﬁ]i’mzﬁuﬁﬂﬁuw%auﬁaéaé’agfmmﬂ'ﬁﬂiﬂf’]ﬁuiuéwaguiiuizﬁmi"magqq WU 1 /i
(@)  RTD (PT 100) acﬂ@?ﬂﬁgﬂ%u iedadyananfouwazysy S1uau 1 &

(@)  fdduussduaziviou inodidygaiioulassu U 1 67

() svuuvisdu

244 w3asdlonanaiasiofiAy (Wrench And Special Tool)

o v v

1% A4 & A g A4 A a =g v o o ¢
UQWQW@Q‘U@MWLF"I?@Q&I@WLﬂu&l']mi']i']u%azlﬂﬁ@ﬂmawLﬂﬂmiﬂjﬁqﬂiUﬁa@LLa%ﬂizﬂaUq‘Uﬂim

e

e lesieansungssnwgunsal ganIasdeninasesduvedviiuazussylilunass
2.4.5 msnagauilseu (Shop Test)
Nesnaseudounsegeuilendunsvinunauysallnefliilvan suvansnaaeuaug

A 1 a a a sv a ¢ v °
AINHINTIFIUNINYIVD ‘Uigaﬂ/]ﬁﬂqwsﬂﬂﬂl’ﬂEJ?WENlIﬂ']iW'sjj"ﬂ‘Uﬂ']Sﬂqiﬂqujmmqmﬂqmiiqusﬂﬂﬂ AFNOR

138 DIN
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2.4.6 n1sNAFaUNaIRnAY (Field Test)

U bl o

HSuiedesiniiunisnageugunsaindinisfinduaasa iensivaeunmuautivesgunsal

Aaqasaiutenvunludyayuase Guaranteed Characteristics NSuTaaueuvmsalyl

2.4.7 msgsasaunsal (Spare Parts)

o [

H3udneisdavngunsaldrsassiil

(n) andudmduiuarusisevas 1 YA
(@) gniludmusuanansisousm 1 Y
(A) Fawwan 1 U
(1) Fanhudauman 1 YA
@) ldnsos 1 YA
(@) RTD (PT100) 2 U9
(@) Fanaduussduastitou 1 Y0
(@) invindmsmsluavesiiy 1 YA
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2.5 qUniaiﬂiznaum%f'aana (Mechanical Auxiliary Equipment)

251 Sarviuanaly (General)

;Y £

unilazmvuasigazideanuaudandesnisiieldluniseenuuugunsaiuszney {3udeaesias

Y
&

Sutinveulumsdamaunsal a0 w3y Iuntgunsalusznavdugilulananluuninielulassyas

Tunvunuuuludyg Welvinsiafawagnegeudiiunisia wagvilvissuuhnugnieawazauysol
2.5.2  udavdsenaunie (Work Included)

: gunsalduwas (Fire Extinquisher Equipment)

: gunsalszuigeImakazUTuaIne (Ventilation and Air Conditioning Equipment)
2.53 u1m3137uU (Codes and Standards)

an nseenkuuaUnIal IBNshnfsuazneaaeuIfasuuRnuLnsIgLatuagansialull

- American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE)

Factory Mutual Engineering Corporation (FM)
- National Fire Protection Association (NFPA)

- Underwriters’ Laboratories Inc. (UL)
2.5.4  gunsalauwas (Fire Extinguisher Equipment)

2.5.4.1 Yarvuaiialy (General)

o £ [y [y a

ASuddedamdsdumduuunnmaiiafigaisveulasenled  (CO,) MU 1 9 UAZWUUKS

a ¥ ¥ CX o o dl
LANLNWIBUYALYIUNUL 91UIU 1 89 7 Power Box
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2.5.4.2 ¥lauazamanyme (Type and Construction)

TIAULNA S UURSLASTLounUsEasA (Multi-purpose Type) angaiusulnuszinnm n (Class A)
InUsenn @ (Class B) waglwuseinn a (Class C) wansauwmaakuunnniyiaaisvaulaoanlan (CO,)
wingdwmsulnuszinam @ (Class B) wazlvuszinn a (Class O) faunazdsmodiunminvesansiad lusinan

6.8 NN. 39 15 voun
2.5.5 qﬂnsaﬁszmﬂmn'lﬂLLaziJ%'UEJ'm'lﬂ (Ventilation and Air Conditioning Equipment)
2.5.5.1 Farvuanall (General)

gUNIalsEUIEINIALAEUTUBINAELABIYNRANAIMIULUULAETDMTUA KSUINNEABIAIUUY

wUaunsiafauanITgasiBuaiaraaunilaInsvedindn evinseudineunazasiieujifau
2.5.5.2 gunsalszueainia (Ventilation Equipment)

11 Power Box A94AnAINAALTIUIL 1 2 1N 0T2Uw0INA Waandesdidusluasuazly
duazioudaiin1sldeu 1un1sAIwIUmIsnIINITkaniUdsuainia (Air Change) Aodtausunly

NIV NeUTRTENIN IR TUUR AT

2.5.5.3 gunsaiuiuania (Air Conditioning Equipment)
H3udnazdesdanigunsaluuenieuazasly Power Box gunsaliesiliduslidanaylyl
duazieudleiinislden 91ensAwIumInTzANIeU (Heat Load) Apaiaueunliimnsvedgindng

auilfsEnineg A uuneas 9

AONINTALIDIABIDBNKUULA T UANYIAIEY R-134a figunsallosiunsdfinszualnil
3oLl aMNUNSDUAIVALSIAU dIUABYAYRI Condensor AB9YiIU19NNNBLAY TASUTLUIEANUSIUT

vunaneguilisuwagiiusadeaiuaiuidems
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2.5.6 n1sAUANLAzuEIdnglWinLESN (Control and Auxiliary Power Supplies)

gunsalmueidamividmsussuunalnaSuassaanunsaudmsunisviauivaunsainiuay

wazuvasiglifinaSufissyluiade 1.05 Control and Auxiliary Power Supplies
25.7 qﬂniﬂﬂ%lﬂ'] (Electrical Equipment)

gunsalliildsiudussuunuas snadesdanaudAnunnuatuiide 1.09 Electrical

Equipment

2.5.8 M348 (Painting)

[

& a A R ca o Yo v 1 3 a wa Y o PN
WUNQWWWaWQWNﬂ‘UBQQ‘Uﬂﬁmw WVV]I@EJ&JJTU"U'N‘USWBQL‘lJ‘Ul‘U@]'nJ‘Vl'N‘UQ‘UWﬁqﬂm@ﬂqﬂu@ﬂigu

Tushide 1.26 uving
2.5.9 n1snstdauasnn#aay (Inspection and Test)
2.5.9.1 Yarvuanaly (General)

gunsallATINaUsENOUNIMUARDEITUNITATIEOULAL NAROUANTSE YT 1.17 Inspection
and Tests-Electrical/Mechanical §3ud19daedanias easla/gunsal i ldlun1snagasy n1snaasu

gUNIRIATRINAUTENOUTIVINARDIYNNAFBUIINLTINUNBUNIALYININITUUE UALETUINRDIAITIBIUNA

NsNAaRUYeILsaraUnsal

2.5.9.2 Type Test

[y

H3UTeFRaLEnLenanTINlainTsvi1 Type Test vadgunsainilouiugunsaindam
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2.5.9.3 nMsMAgaURil9Y (Shop Test)

A3UANIRDIALTUNM TNAAB UL ISUGL

(M) MsnageulEn

NsNAERUTAAA BINAFRUAUT T2y lUiITe 1.17 Inspection and Test-Electrical/

Mechanical
(@ nsneaeuiilsau (Shop Test)

n1snaaeuiandesmagaunui syluiate 1.17 Inspection and Test-Electrical/

Mechanical

2.5.10 n13d1509gUnsal (Spare Parts)

¥
[y

ASudndenauesienisdsesgunsalndnlunsausian warivuanisdaeuniainliudasiu

Fasmdeslisueglusmueinistulssyaiioidumadenvesindng
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2.6  wIuAdUMaATEs (Overhead Traveling Crane)

2.6.1 Yaruuaiialy (General)

'
% U o A

H3UdNAzAsdanasuAdeuvidefsuiielilunisuseneviudiuveuwsiazgunsel

(%
Y

nsAnRIgUNTalgIaTEnINenIsneane wagn1sunsssnwaunsallusuian

WnIUAGeUNmTeATweApalinuauTRnIunatiafssiolUl

- YU ldaenan 1.25 winvesdiunin

'
v

gusalivinian
- AnuLsalunsenduas (Lifting speed)
o  Unf 8 LIRS/ UNT

o yni 0.30 LIRS/ UNY]

- anuSilunsiedeusimuuwienalsalnila (Crane running speed)
o Unh 20 WAT/UNYI

o yngg 5 LIRS/ U]

- anuSilunisiedeusinuuuivinalssiidia (Hoist running speed)

® Unh 20 WAS/U
®  ynYg 5 WAS/U
- sziunaesu (eeuszuna) +29.00 1. 59N,
- izﬁuﬁwqmmaqmzmaaﬂ (lngUszana) +26.65 1. 99N
- anunnwesdsuATY (aeuszunn) 3.20 LA
- AanuenuesTN (eguseaina) 4.40 LA
- unasanglii 380 1ad 3 wa 50 1§50

v Y

J5uinsfeninnseenuuuinsuuaslnssainedug MAsfvssuumsinwsasulnesouaus
Tfiemnsvesfindeyi® Mlassaadnvenasudosszneuuduadonnlsse Wudwdealidnig
Joudeiu nsudeandouiildluause uagisuuaumndndisnisiuveseined insudasiaiudy
muAMThuesasuLUUTasl (Wire Push-Button Pendant) daansnsatsdulafiszsiu +26.65

4.3NA.




Tasansliimdnhvuadninnreleunads 1 duanas sunewAvang Jmiadunys  dwil 2 nugunsalinsesdnana-ldl
Jormuameiumaile vanaf 2 POWER BOX

2.6.2 uaLarlAIE319 (Type and Construction)

YA 4 ¥ (%

viemesdanasulniuuuldnumniledses deniuasu (Bridge 130 Girder) Tduaimasiuii

eXp

9 4

lunsmuausenyaduiiow AUAUMTIAGauNinldlunAAIUAL

9

YeANEIsatunsensedlitosndt 1.25 whwenhningusaiiningan uagdesaiunsosn

¥ 14 A o a gj € A ! o L% = v W 901 = o a
ﬂ?\‘i‘lﬂﬁﬂmﬂ‘ﬂ‘wqﬂ’]iﬁ]@ﬁ]\‘i@ﬂﬂimﬁi@i%ﬁ'ﬂﬁﬂ’ﬁU'ﬁﬁﬁﬂ‘HﬂLﬂﬁ@ﬁﬂﬂﬂuu%l@%mi@ﬂﬂﬂLUWIWWW

[y

A3 U9 D908 NKUUMTUIAYRRATULINN T ANRNLIATI§IUY8S DIN 15018 ¥3811MI151UBY

MAgUMn ANUEIRINITENKAZNSIARUNVBIRE YBENAEAteR kUL I auiun1sldeu
2.6.2.1 5291A5U (Crane Runway)

(n) AUNINUBIAT NI ULATY

v Y U

A3UARDI0BNLUUMTEEENNTATNNANYBIT AL ABIAUB LTIMINTVDIL I 190Ul

() SNLATY

1 v A

S1UATUABIUTENOUADAUIANULANAIIVDITEAUARDALLIAIINE AT LA LLLAY

2 13, Wagwsiayviouvesseneinsreangsiu
(M) g9TRaUNTEUNN
g9 UNTLUNNARIYNAARINUAENS 4 ATUVBITY

(9) AIVAINNANITIVDUATUUUIN

#1994 2 fafesdafuiedinnNITIwedATuUNI N NstnssuulinvesAsugNdn 1ATY
Aoundounsalusnliiiiu 150 .
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2.6.2.2 Iﬂsaa%ﬁaﬁ'ﬁaami (Construction Requirements)

(n) LAY

- aznuLATY (Bridge Crane) nAnTuudugusnesmuinualuiuun1sesniuy
Aa3lAn1uNIn5gIU DIN 15018 @a3582n151AeR3 (Deflection) Ya9AUAINANIUKUIAY
FAARTUIINUMTNVIT U TINTIYALAFDUNAURUIALINIWATY ABatiaedn L/750

YBINLININIVDIANUNEN

- NUAN899 2 AMUTBIATNIULATUIEABIdd BLA DU N1T80NKUUADIA TN IN1S
MTIVEBY ANNT0NRRR0 N1 TunTlfiaawan fasnunsudasldgudliu 35 uu.
nsUsENRUYRRBIauUTIRgIUaesaRIiuYBas N UATUAzRBdldadnindeuavLlu

BRERVIIENON LN

@)  gaszuuduAdeunue

lassasrandnvesyaduindauniuendenduwuudiunistnd tneduundneseuld
dwnsuiludigaiudiagnunarsyaduiniiou Aesgnesnwuuiiianunsanseanelnantudaus
avdowingiu Tanildvihdeszdesduminude yaduindeudessenwuunasninlaedndnsy

wenfuaIsaniniia

(m) NNSTULARDUATULUITIN

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

nsduawliiew dnsvganisindeunivessenlaglimausalii wefinnsduveilesiu

(¥ son

UBMBTNITUTENABIBYNTINANVBITEN SrUUINgSTmUAvBLATUDmaaaulagldniy
WaglugUaaeds heat treated and ground WiemuMuvY senyunNmaNYsemdnuae I
JoundsTugUiiondesads JyaiSedada (Rope guide) iannmanvaeuila Self Lubricated

syuulusavessantniideaduiuu DC Disc Brake Fsagsnsusunndlaednlud® (Self Adjusting




g 2 nugunsaiieTesdnsna-ludh

Tasainsliimdshvnadnunyiedounais 1 suanads sunewifvang Swindunys
wInf 2 POWER BOX

JofuAn1sumale

DC Disc Brake) #azagfnn13via1uvedsonvnieNiuInmun a1nadinanniuanyu Galvanize

anunsasulvanlannuiindnfnvuaiieanulUasnse

MZYBYINIINMAN Low Carbon Steel Feanunsanyule 360 oeen 1 Safety Latch waw

\Juwdin Lifetime Lubricated fipafilusuuseiuaingnin

Q) Waanes

€ & o w

H I Y A = d{' S
7 HUNUTURINEDAU NiBQGULWEﬂWLLUUQﬂUUWNﬂaN

v = 6 2 =t =
noUNYIUITNOUNIBYALNBILAY
YI9NTINTLUDN NEIUMDUNESADIMNENENUABNNSAANTDULNNY auies UaLmDs S99aUWaT

wagduUIENaUdUY wABIYNEANAIINNNITATIVERU Alignment Ll

@  aunsailih

gunsallufindesldiunszualniln 380 Taad 3 wia 50 LF3nd a1uisariauldegns
satiies Iy “Power On/Off” Landan1uEN1591191U N13AIUANATUlAR Id R ULy

AuAufianenIsieaswduluuindoundasyaindaasy uasliaadounsainszuuingliudn

vaaasy Yunadideniudelisedunsdesiuduasi IP 65

sonlnlirdesdgunsalesdunisenumdmAuidaduuuy Electrical Mechanical
Overload Protection wietasiunisldsenlvinenvesumidnifudidiafidinuald Limit Switch

gAvinnuilonzvesyluduniiiasganienian lagldn1siauainyaiiesaanisrinau

(Gear Limit Switch)

2.6.3 n13n3ddULASNAFADU (Inspection and Test)

v 3 o v
ﬂ?i@]i'ﬁ]ﬁ@‘ULLa%‘W@ﬁ@‘UG}@QLTJUVLUGWN?,JWWT@']UVIIGU

M 125 % vewminasanilden AInsvedgind19e1a

1
SURAYDUAN G189 9RUALLNNTI ALY

SUT9R 09 lUSUTDINANISNAADULATY
SUINIABISUR

ASUI9A

Yol Fudnwvinsnaaeuasslunisendmiln &

Y

warianNaLyinnnsen

q
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27 gunsalszuulviuazszuuatuny
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(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)
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