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vomdsan uazddosiislius
2. fumdamn, 10k desdaaniiaulilfssiuawiossuneth
M3FuUsei
F5uisezdesiulssiuguameesiaguasnisdufunisiasadunarlivesndn 5
wdsnfuhauudiada vaasdosiividosulsetunarmunueu Bldiudindadundngm
REREITATLY
- TOA ROOFSEAL
- CAPTAIN ROOFSEAL
-SISCOPROOF AC %84 SISSONS PANTS
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- SIKA ROOFSEAL 294 SIKA
- VoL ULYIn
FIBg1NARAYANYLEBNN1ENEAY

fusnaiihenans ilumnluiuulildssyinld ssuutudumdsmanaiheialndgiimu 100%
fnaantAnuuanldd Jostunsduiuesnififiussanawgeanunsnfafnfufinneuninléa
yililsiAnmangadou sewdetuiaiuusade Fibermesh inauudsusuasdnuangunuuss
Snnldd Hutaniitanmrdnanlsanuitld engnisldenlitesnd 10 97uly

- pANuEANEUs elastomeric  >800% '
- TOA PU Waterproof

- 9549 Elastic Shield

- SIKA LASTIC 501

- MBIV

1.6 AursunInduyiudasnaniasnsszuuaindon
1.6.1 Yannszilasensszuundnden angll/aeiiu mumnsallidesndr 7 feduwns

(1) Yagivhanldeadutanviliuinsgiuvesudn Usiaansesiraviedivila 4 vile
YUIAAUNUT 2IRATY & UaIUU (LUuuazaedionanevas) |

(2) Famildvhnssidosswudinusutan Tududuu Wusutostuuaganiihlodn uasdy
nANsBsuHY Seyfitu Fiber glass luuHUnITBUARRDATITY nsyFesfidindlousulufaiou
sniuuiniifissyidinisguuesdliunnseiy

(3) mnlaiszylduognedu Wldnsaidesneiioudu mnlidosn 5 fadwns sullostudn
w38 0.50 findluns Safndaesruunaudenivinty

@ Tad s winliszyliduetiadu sz deadutan PVC nun 16 fiadwns
g9 7.7 Uil (Wukazatedenniena)

(5) unvesianiuinsgu nidlidesnan 180 fadwes eliteendn 1200 fdadwns

(6) Tagsewnglnuenein EVA wuilidesnin 1.5 dadwns enilidosndn 1200 Sadiuns

(7) leuszneutsiu Click Lock winifusessiatis 4 dufsswuuiaiilifivonfudu

(8) 1gnsldanlaidesndt 20 U

Y & Y a
1.6.2 3@ANIBLUBIYN ANYNTU (ITUUNTI AIUNIAFIURNGS)
(1) Tagianlddeuduiagndldvinsgiueesinin Usirainsesdriniodwmila q
a = = v [ [ Ao v oo dly a W
il YUINANNIT @InaNe d uasiuy auigeenuuuimun Jagildvinnseilesesudaunuizn
wdeuivmeg PU Jagildviriunsudeslifidunauvedleiiu (Non-Asbestos)
(2) dusenauvesian
- YUa19 Design cmbosslayer
& [ 1 @ < o
- gunatluau fiberglass Jasniunistnuasinga

- 94U Premiun woven fabric layer
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- Uniaene Wear layer (LHUfuTes) mumunliitoanin 0.5 uu.
(3) w@Bume Xitreme CLEAN guard PU Coating treatment teUasiudussiiunsulidn
P a a 4’ a o il o
9 WeanMssyRulaveutslLuANSe (Aniti-Bacterial)

(4) YUAYDITAAFUNINTFIU VUIAAIUVU 5 WY,
- YWIAUSEIN 50 X 50 LYURLang
- uAUsEINM 25 X 100 WURLUAT
(5) wnlaiseyliifuagredu Wdnsudeseneiiouiu wulidesndn 5 fadwns Sudlesiu
dnvse 0.50 dadwns (Luuuazangidanmenas) Anunusnlitesndy 5.50 Jadwns
(6) WuveuuanaTanuszneudy 9 wushau mnnseutula deadundnusiinanann
Aluminium
(7) tadawts manliszyliduegedu Tadawlsasdoadutan PVC nun 16 fadwns
g9 7.7 lwuiins aeaeuazdasimualagdoanuuy

1.6.3 NSANGI
} 27 v

ATUAFBdamIRiled daudiuiglunisy Taen1syYnIunulsu uuasRe waskuiuey
awrpsldmnusERUhuanEwe visainaienugeenuuuimunlidennuusydasouses

1.6.4 MsW3EURURY

(1) #unsunInatumdniiagynszidessnsasdoundouidessdunnunuiuszana
30-40 Jaduns LLaszQumwsaaﬁuﬁﬂ%wﬁa TWwdermumunwihiuanumunvesnsedosnsild
ans1dIuYu mw’bm,gumuum 1 du fensiy 3 du LLafammswmwu'Lmauua.lmmuamLaua

(2) wumummmsmi.,LuaamwuﬂLquavmaaLﬂuwuwlmvmmsau mmaawumvﬂmmaq
Tifundulng Wavn WaZUIIPINLAYYY Vst GITCATRRY wmaaaqmuwummmau Yadianse
DONLAY

(3) Wl avdoaduiiuiliSou seudadeatinuasaiianeiu FosazanaUsmInAI LTy
witsdtin

1.6.5 ma@nmﬁaqmq

(1) maqwaamﬂmumuaummwuuwataamamanivl,uauasﬂLsa‘usawm yaigFudng
az%’mmaunsvmm gredrsedliuniivesnuynduarainatgvesnisly Tudnsiau 1% veauSunm
mzmaaqu

(2) xfaeuuRnudnuzimeivnguanedrnndinin msiaduiuszuuaduden
Widumunnsgiuvesiudn Tnsianizn1siiussorrinmseinau ynsses 15 wasasinisldiay
Huszogseviavieaile grelunsvevievsneivesnsadesen

(3) n15ynseifoanns sxdesyminuuaiidimualuuuuneadrs nTenue;

Tu SHOP DRAWING
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(@) WldgunsalavauiluegiifonlavevlifaiionuaissuwazYostunisaen
sufiadesiu Ingldmangydauly uagsmuuwiviehilamenmagy wudy

RIS
- Tarkett
- Vista
- Gerflor
- Forbo
- Nature Wood
- WisBliBuw
fegduasanldannnenag

L a o
1.7 WURUUA
1.7.1 Y9ULUAUDIIU

v
] a v v a

H5uisazdeamian useanu uazqunsaiisntiu Tumsneataiiufiudn Sudemd fudaua
Tulafiudn muiszylusuuneadiaazsienisussneunuy Taediudvasdasdeinedeiuda
WuLUIwAude LazuuukanIn1snaduiuda igrivguaumnioanenssun1snsIasunannsin
Aeu Fearursadniunsla dregrefiudavvdeslivuinliddosnda 15x15 gu. n3edauin
durugudnandldiesendt 15 gu. fandhdassuwmilouvednss vurnvendunvuilneiialy

Usguied 4 »5.4.

1.7.2 7@

1) Yuduude Wldyudmuienn auuinsgiundadusignaivnssy Yuduuders uen.
133-2518

2) fuilagvinituiiuin Inldindniugeu sunaida 3 uazdrunaunuifmaniends @
wniiudn Wdiduegiiilon suinssylilutuuguassonis

3) Yunsrovhszsu ilduasprufeaduyurends azdeaduhilazenn Usrannsasaa
\nde uazduulanUasuduaiFeuu

dunaNvoiiudaiud

Yudiudang 1 du

AU 2 dn

dunauYed ANANLULINYBIAYNTTUNTNTITUNER)

1.7.3 nMsAnmauazaseiung
1) Huflgviudadesaven Usmerniitu Ay vioimulu neuasliaviniudn 9s6asdng
TWazomdaniou arendannnsvinanuarenudd Sewaduulauiiiuda lnglgyunse ;‘
Wuudaurfufiudy @usdawuiasdoaldssau lean 1uurfunts iduuy suba i
adeaFouiosidliliuiadunailidosnd 24 wu. Feinunseseduld
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2) Aouvinjunmessduasosdaiiulfazermdsdou Junyunsevhseduldlaglindena
gsiiiudn Willenwmunlidesnin 1.5 u. Aeuijunseiseduasizuudai Wiyaiminduses
Famurrawazuuuedlivhudna

3) fouasiievniaiiuda Wisaiiunselfidenlasiasudinoudenou Suniuda

aldhunaumuissyld Miudaszdesdinnumuilitesndt 1.5 gu. MinJsmnudddnFoudes i

Y

&
a v = 1Y [ H Vo1 1 I v & Y @ W (R '
Hutmagdaaiou uazlasedu smhliguegiavailuiian 48 wu. udansliiudeiidunalidesnda
3

[y & o

YN SUARINN

v
= o [

8) nsTaRmilidadaeindes Tnelddndudindedu nstainfiudanseusniiunegiu
iWelildsziy uiiRmideyuluuddifunesialiliuks Sudafamiadiiiaesfiefiuasiden
Fudaiiasasoudoonds wxdeslasesiuidinfiuariauelnevihiunsie

5) msvtadesiiudn s adundsaiudavinannati vislaiagyi Taidweaseana
10 93, wavSuiuiudadiuifasunidelivandousuiudataidantanisvintndwilaiuds

gfpwithamiiRatuiumends lunsdfiusngiiuiiudndile dunildideuies diaiiaue
fisousnauan3 viaiduutaudlings fFuiaasdesduuiluiuil lnsasaufiudansaiidems
somies Ylilmisudeudes wilndafiuseunard ssfoanilousuveaiuriouinadnadss

6) n3diAinuda Avinasaudafisosnrs unndransedinfiunszanedliasiaue i
fruihadewudlulasaineenudrvilmiviades Aldheuasnafiuduiumiuiviaveuvesdiuse

1.7.4 n1svinAudzan .

mendarndaiuaiaioudosudy ddesdnaiamiuageindnsns ez unaisliiuiude
wisafinudFaas WAX wiondndoiedesdnatiedion 2 ads viandeuindehenadeulaysaam
PENETRATION SEALER a¢1efios 2-3 1ilnn musnasgunisidnuuaginasguguan

18 ity viadlaseade a.da Asuanuudaussvesfiafives ( FLOOR HARDENER )
1. VOUVY

matagndnis ety viednlaseds aaa. fesummuuduswesiafm AR
Aunse (FLOOR HARDENER) #ildfseylilunuuneadravieseasiduaussneunuureadanamun

2. 'S'aq
Faniiaz sindnllidanuideaisdeegluiiviessuiesnnuidndudalasfiaumine

1

swaa%ﬁammq f LLaﬂwamwamamqauy)s altalau ¥ 1AARIUAINATY (FLOOR HARDENER) 9¢6194i]
AuALTRR

1) Yagatuiaunga (FLOOR HARDENER) #ldaefenduviadildinslansludiunay (NON
METALLIC) LLauLﬂwuﬂmwauﬂauﬂwama (PREMIX) H1v897d@9R1uiIun3a (FLOOR HARDENER)
c-mmu,awumaasmmLUuLuammﬂuﬂ'umwuﬂauﬂsmwumumamwmﬂ wazansaduminngld

U
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2) azdipafinaantAvnanienin (PHYSICAL PROPERTIES) fail

2.1 AuvuLUY (DENSITY) Lideenin 1.4 Alansu/dns

22 anmaadmng (SPECIFIC GRAVITY) Litfeendt 2.6

23 A1uLds (HARDNESS) muunns1in MOH’S SCALE litfesndn 7

24 IMAEANNNIRTEIU ASTM C 109 %581RI§ILTE UL

25 IANUNUNIUABNNIYATA (ABRASION RESISTANCE) maitnnsgIunIsvnagey
ASTMC779 (TEST METHOD FOR ABRASION RESISTANCE OF HORIZONTAL CONCRETE
SURFACES) PROCEDURE A vi3eannsgnuiiisuin Tneiianadelaiiu 0.038 uu./undi

3. f19E19TdEg
F5udrefesdamiegrataniiasliurasyiasuieneazBanusenaudiogna (PRODUCT
MANUFACTURE’S SPECIFICATIONS) Landfieizn1sfinsa yilnvesduazaunmvesianangnan
litfesndn 2 fees wazdsligesnuuuiloveaysifuagmssasunoufiazthluldau
4. n1sRARS
4.1 Fuheessesdmmarsiidiefiatimudiungsienuiagaiufiaunss (FLOOR HARDENER)
4.2 f5udefeansanasuanuinazudladounnsesing 4 Wiseuiesnounisiuauuasdas
U URMNLNATEUNTINITVRUT NG RE1ATIATA
4.3 nsli¥an il dsnadiunauostandil
4.3.1 WuRnldanun (LIGHT TRAFFIC) dedurwiinlaliiu 700 nn/msa. Wld FLOOR
HARDENER wasludnsidu 4 nn./ms.u.
4.4. nysuIsnsleianauiiaunss (FLOOR HARDENER)
4.4.1 MawouiuR MuRidosazonlifidy Asanuaow thiu § vieasadeuiiuay
4.4.2 Tsone¥anauiaunds (FLOOR HARDENER) vafianoundadiuilu 4 vasriiiuin
ARUNIRdMINRBY USRI IEdIUNTTY
4.4.3 vnmsdaussiafeinismieirdosdauazuiuudsiulilisesu Wentufududesa
udlivhnmsdaiuielngnquvestufinoniuiuhmsdaudaielrldfadniy wiefadaveumui
foonuuurimuauazfiunuma visveudnadatenies
4.5 msvumsunetades 3 SunazyhmsuuAaiud udmndaudsiiasasei vield
uiunanain/dluaquitufamiinu visléiervuneunin (CONCRETE CURING COMPOUND)
Usslnn EMULSIFIED PARAFFIN BASED ﬁﬁﬂﬂdﬂ’]WMﬁm Um3§1U ASTM C 309-81 TYPE 1 CLASS A
NI UL
4.6 llpasius s naiuiaidaudinioly 48 vy, w%amwawﬁ’ﬂﬁw%L’Jmﬁuﬁaﬁu‘1
nelu 28 T

4.7 lunsalnguandladugfndues fudnvzdesdndufdrurgnsinnangasaugung

MauuaiIduaNUgel argnABILANNUSTEATBIEDBNIUY
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5. N15911AUELDA
ASudneeeviAluazeanwiiniieadomdeinnisinneiisanulssdasuioy
NOUYBBYNAATIADUIINGDBNUUULAL ABUAINBUNUY

6.  MITUTRN
HSuTeiBasuUseiugunn Auaudfvesian wasnisfndmuunnsguvesuSendnandu

AU

seaeia 5 U vasinmsinsawdassaiiismile q waslinnudszdiaiouios mninalguisng 9

<
1 p 4
Y

Weunanmsiinas uazdannldsuinasieweuwenlvegluanmifmeanudssdiniseusouny
WRsFINveIUTEENds wagldsuanuiurevaindeenuuu InglidAnyarila 9 visdu

&
1.9 UNU EPOXY
1. Y2UUAYBNY
uluduilsminsdamian EPOXY uaznssesiumeianiuamnudunsdiifunsunia

¥ U Y a

UNANUNU

2. umnl

LiFuihaesdodliuonduanuasinaed EPOXY dwdunuity Wudiiumstamuasdari
fiu EPOXY Tiulumunasgruvesuisvduanuasiinaad EPOXY v

2.ms55udseiu d¥udasdesesnlusuuszfunanuidunailiddinds 29 aasudle
founndasiionaintuazdedifndldtnelag Wuiudintam HSudneagdasmniunsuily vie
Fovinlilmiouldanildd Tnoidurnldansves]Fusdretonmn

3. 919azduniEn
TldTandnenduiausuiatuumeduesseian Solvent Free (Universal Epoxy Resin
[ a v a o v Y] o (Y] v &

Floor) WusiiausuRiisauniesies damsunisigauniy

4. nsaudiunu
v a W &l 1 £ £ LY 1
Lagspaynanafniuanudu mnuvuiegiadey 0.2 . wagsvusdauviuuszunn 20 4u.nou
a & = o a v v aad Y v o v oa
MINAVANETUYRIN .88 TagviAavtiisng EPOXY (nsdlitity a.a.a. Wu dulfadudiv)

2. dnwagiavesneuninduiidniseulidnduasfoiiuanuiiureuanuiem duinuas
findsd EPOXY Lieudeldudslunisiniouianu Tnefiudrangsieagy saufuuidminanuasings
EPOXY fiouwmiunaunis wazUszanunuiuging ag1elndadn

3.MsWsENRIABUNTRNDUNTTYI1 EPOXY alildiiau EPOXY flansnuauysalieunisasile

anumsanadaddng qaeeluil
® SpEUANIMIVBIABUNSAUSINEINUY SvndimsdenusulmSeuseuidsnou
¢ wuiuszaumnuaaBsdbiivagviessuieildluiiduus o

a 1 = CY = 1 = A Y o LY v
® Uinusewsa (JOINT) vasnsmasunindinasiinanuaininuiadu liinnmsdalns
AUSEAUVBIUSIIUT 1AL
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o ydnnisimasunIsluduul (TOPPING CONCRETE) tafaidudos vinnsidnsedu dwnn
wuudhaiidunguvteusdiiusdiiFause Tagaunsaisvesuanuasned EPOXY udald
iwSeadmrhmsdnlfianednads
® syauvresRIninliamsiauuenstannnIn 2 uu Ty 1 .
o muilunsunIndoshiussiuiivensuldvesusindnanuasiadid EPOXY F
° ﬁwmmaxmﬂﬁuﬂﬂﬁﬂsmmnsllu AUty %Uw?a?iqﬁ%ﬁﬂﬁ EPOXY vgnsaulaing
4. wetn EPOXY Tudmduilgnéfes u,aummaannawsaLnsaaﬂmmmmamv]ummwwam LaEi
EPOXY wisalnefialddn 2-3 auma’lw EPOXY udiesa 100% neuldau

5. HUMIDITY TEST mmqwmammsmmwmumswmw‘uuLUuﬂzmesszﬁuﬁmmn
EPOXY daulngflizeulirnuduniy sty ﬁﬂmm"ﬁyuhjaﬁmsaﬁmas“maﬂﬁuﬁwuuﬁavﬁﬂﬁlﬁm
Yynnfsatu wsefamisanisldanesass EPOXY Lazfifrousefignfio EPOXY ag ELRRLY
imummmeaawuﬂauﬂsmuaaﬂwma{]wamu gaumgll AN mYaInunIn Usuaniily
Tu mMsneaste Aamiwersunia “a= mﬂmLuJsmawmﬂumsmﬂmsszqL’Jm’lumsl,mmwumﬁlu
WIEINN5aAIRAZILlAIIUTENM 1 WU ABAIINMUT 25 Ui, wSn wierananldlineune
asil 91ge8e 1 1 e widheeunimiirnumin winnd 50 wufegldnaiutunnidunuaa
it fivaneislunsiiazannanlunisuraiivesaeounia wu msld SUPER PLASTICISERS
ms'l‘mawwu'mLmammuavmﬂwwu MEMBRANE ﬂu‘mJVIﬂU'ﬁL’JmVILLNUWUﬁNNﬂIﬂSﬁSGﬂUﬂu
WadiAn mw%u‘luﬂauﬂsmavmaaag'lui'"ﬂwa@usulmaw'iwwwamu,aumm 3 EPOXY flagthunld
Tulasenng

110 whuymawin 9una 0.40x0.40x0.04 AT
Tdn  wluyvadin 9uIn 0.40x0.40x0.04 WA ¥ndius AsunIaidowdy liwandn
Litu dvestiamiraihiaue

1) nsRanauazn1sAniuns

Loty TeyadamiAuinussana 10-15 e uasidavesvievghosnaniuiilsinun

245usedv Tnousuiuifiasyuienliovadhiane was nusadeinissmudalyuyy
wiedaafunsifntigmaudngadmdanistdo

30veu lnganunsaidenldisvouduiiu veunnuss vie veuilsdiu luunaveuvesii
WermunveulwawasTastumsusnfveuauden

4 Mmseveumdiusiuiunediliiaumnienusaudrusinn 36 ey, was 1iades
ausa auliutiuhuina

5.5uyuden Tnvhmsyudendunnyulayunie vie fanan (hdlangenan) wazdead
msﬁ’ml,mtﬂusuauq yn9 10-15 Al

6. maguaanmuwuwLLm'LﬁTsmea“Laamaa’iu%amws gniouudoniiisiu udlfirsawmusn

7auhguadeuiavdon (aqu'mwﬂsumuwﬁsfluummsawaaﬂ luuSnsesuden el

niwwardeuvdendadadu hifinszedefouin way drevildudoniianunmuud Iﬁ‘) “\‘g"

waantunslisuwiiuditianienadeuininsundnioaismwanlalytuiugen e
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2) mIguainw

dFunsyituiidiosiuthmin 1y fvensa , mesoieru

« Mudndeafiuuaounimaiumsn

 MaadulunisimusseAuiy wasunlunsusiunsades Tnefeaneulildsedy
RNTL

« unsng (Mortan) Tuudnaiuiiidasnis | inde uae Uinliiaue ieldusussiuusd
Tiaweriy

« Fuyusiuusnnsageifuamuuududuiviguannty ues Yukusolunuuundudy
awntaaziueu Weldiduuuamdn nmayliysudalidessuun

« AFIVFBUTTEEYN Y wwIlunIsy

» anhwedeuinirsuninifleaiemuanlalituionsaiesnounin wastelimagua
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PUIAN 2 9TUNS

2.1 Y49
Japnoflddosudaunssusmannsesdrgalagduidumeliidefddvunaiiauedulitalé

waziureddvid n1svudrsuaznisiiuinw deenserideanussiaseidfiliunndrgansedises
Wsenou

1) Bgueniedgreasaiiyuundnasdoaiudgifnunmenivania Weufeunssliflings
Liumn$n gusremnaldnnsgiu bingudneasdoagaiiluii 25% uazasfesiumuussdagegn
Litfeendn 100 NN./A3.IBURWIAT WINTFIU LoN, 77-2517

2) Sgueny nan sxfeududgifinunind nandumuuinsgiundnsausgramnssa won.
103- 2517 \Hudglusenifiings viogedravuuiu vhdeiniesdnsliunnindnsemnsdmiuldsu
1w

3) Yurie feunauvenjudiuud 1 @ funseazein 4 dau Geuiunsunsnues 16 )
Tnenaeuis Fesnssnauves annamauienasivaulddoaialinsdania 1 dalus Winauh
Frurunenrsudliliasaslelainadluuds luuiensd amenssunmsamasuianuas/ vegaunu
Ui MUAlIaN U IaslUme

4) Yudewdeniguean adsliduwud 1 diuuasnsieveu 4 d1u wie nsiwasiden 4 dqu
(fourupzunsaUes 40) thweauens

5) fyuanurdanunannnd 1.5 suudimsutsindu 2 du warduuentfldvseasdeniil
AMZNTIUNNIATITUNERUAY/MTBRAIUANIUNTEIRIUNUYBIAMENTTNNTNTIVSUNAAUAZ/MIBE
muANNUBIIdanvaIiuduRanAlfud Ut nvesny

2.2 M3usnen

TagrennuilnessodannasssifusuloudeuiesuasiuninisifiuSesoutumsgliiu
2 wies Uinaiiuasdedsigndsanysn viehilazeliiAenslasth vies il sanrediidanusn
FunmiuvdeduvFetng wu smFenglanity aniluldneldls

2.3 n13ne
1) mifareuuity aaa. ynuvis Aavwesity aaa. avdesadnialdvgsy wdaiharwaren
wazsmilfilendenoufiznontls uaslasiameniserdesuuenlneseuemsuarlngseusiaah
wdanAsunInnihAunsiouazgeaniu Ada. 10 gu. evuSsrentaiuld Wemuhiady
2) msrievuien aaa. Rvthusuan aaa. azdesadailivguszndhanuazonuagsni
Wsndurou nouflaznontds uasazdosdumanauin dia.6 wu. 81 30 v, yszezliviu 80 wu.

=1

fwdsnliluangmasuninian wifsdeienunssfonaiudemanfnalsuia 10x20 vy,
AAULLILBUARBAAIINETIVDIT NI AT 2 fuszegseAufivatumaniidusenatniaindn
Mavanagdesilateu Tuwnyunsvwnanuniesninisarvzdesdauniawiuanuni
vasTaniildneriuiletasTnntiitenisiomsnirsalvredeuiuiu ethedes 20 s, —C4L
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3) Titensuninuenludnumzuis Inglisniudonhluudiviomainey Buushdens
yharwazeafeunsuninudonviniu dunsnetagradssinndging 4 deudguinessdeaiily
wir i denideriou

1) nsflenifrazdadlduun IdRuarldsedunazdoniou Tnonmsfisdauarldifeniadusesu
w2 wunaeanaminefidedafeuiesiivuinaussylunvuneadiswasasdesiiansy
wseviuvailagseu |

5) wayuassiemuiUssan 1 o, wassisdldyunslilfusessslnsseuwiutagnounmsiiene
feanafeuiagie uarldindesdaliuiuliliiseniisuldyuneiidasuudsfmviomuyude
fndesranmsneuldnedn

6) nsnenlsluranfierfuaziosieliiicmugelndidsaiu vunenisdrunilsdiulagania
dufimBeiiu 1 waes wagnidsdemndeliudaaialuudy dmvuvemlinedidedelizdomn
dsunnquiitatioatiurly

7) f5uihaazdevieundenliuvneents dunuvessuudug MAuades 1wu szuulit
srUUgUIAUIa 187 n1sadanagnisiatsnfineifiofAnneseuudang Izfesduroaylld
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- nusonsirar Y ( Water Penetration ) 3 bar
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5.2 mafnReaing
5.2.1 @ndlinganitu 1250 uu. Yafaungudnansvesaing viiomuiidmusluwuy
5.2.2 andianiladoulunis Ingldndedlansuazdosdeasiu sniulunsdifsududosin
aotlindilneldndoslansvdouvuiinasy uenanlunsdildaindfimwiisndudedindes
wanafnuuufnaes Seegldldlagldsuanuiureuangindng
5.2.3 lundesusasndosiilifndsaindsulalifnaindiiunissu Sifusulnfisendng
aivdiiu 300 Taavieniiulunsdiifadaukuauiuduseninaing vieldainduuulifiudoy
frinszualn Wusededld Sazinmuiunaresulundoudeiiuld
5.3 mafakeaingvili (Dimmer Switch) WAnsamiouaingitaly
5.4 msfndady
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5.4.2 nsiesadnsulivimiteunsindsaindsananndradiu
5.5 AnsAnsemdley

551  msdasamslay fiudissdemsanioannegnsilinieumalauynmasdosiagg
o mundsdanansiluwuy Srilausududesuasusiumslm ediaaldsuannuiugeuang
T¥rudenouisghnsldnsiadanidlaunein ffudasdesiliiauudusmuniuuas
vasadsimnwuindddalii@ulumumauussasdueadirinaginiadanias iiuisgouusy
uily videdndslmilaglifinisSondosldaeifiuusatiln

5.5.2 aulauynanlussuunisiuaisuuuldvielesans Fosfindesdearsfadsiiaman
vuseangnviefesasidralanlagnss wazimdesansasdesnzamialanludigainginduy
Timeanglalangiunuslunasssaany

5.5.3 anlansiadsludunauisazaig Aesliviessuatgsiinssunsainnasanaanyluds
mslnuviedesansaiingeuiidesmenasviliaunsanenamalaldazan

6. nMsdasiunisyniou
6.1 msUesiunisunseusauiniuungi NEC
6.2 vie¥ovanelanvuartudniilulansBeildufudonidsaeysvinueaitad (gu Waulaa)
Tiiadnuueneehation 3 ads Tnevilvigniosnunssudsin
6.3 Fuduidumdndeatestunisynsou Tnemsevdnzdniovudfuaiuniolasissula
fumngautuanimuesaniudl sailiviauifihdesmuanieitedy
6.0 mstlastiunisunsoulagldalivissil
6.0.1 dnAnlavzliiZevazarnuaznunaiy udadrameiheniiedslotunieost
wazaiinosnaulanzazen wisltlanzyila Elector Galvanized
6.4.2 ﬂuﬁiaﬂﬁu%ﬁﬂﬁuaﬁﬂﬁﬁ"’a5mﬂﬁ;ﬂ lWU Zinc phosphate. %38 Etching primer
udu uwdaeuliusis

v
Y CY

6.4.3 wudtuusnldauniudesldvtindounaswusg1aies 2 sunieaslyd Epoxy
yilananuLdouile

7. swauazthede
7.1 Lﬁammazmnudmss&auﬁﬁﬂuamﬂm Jemunlidaisvanasthedemiutan - gunsal
AdFadsnuszuuliiuasfomsnuneasdenluideseluil
7.2 szuulih Vaussgousseilildans nihiistsvadeelud

7.2.1 @ana dwsuanaluin wa A
7.2.2 dm dusuaylnin wa B
7.2.3 & dmsuanglnin e ¢
7.2.4 @ dwiugud (Neutrol)

7.2.5 ARMaUWIADY dmTuaufu
7.3 gunsalifuanglni usazssuulvilisiadassialuil
7.3.1 duma dwmsuszuulniuns
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7.3.2 Awmdea dwmsuszuulnihgnidu

7.3.3 #i3e7 dmsussuulnsdng

7.3.4 @du dmsuszuudygaudafounaslng.

7.3.5 dum dmsussuudes

7.3.6 Ay dmsuszuuinanuuannne seuu MATV wag seuu CCTV
7.3.7 @ dwsuszuulwihauny

7.3.8 Ahwna dmsuszuuuRnlnd

7.3.9 & dnSussuunBURIADS

Tnglindaaviedesarglwimngszeglitiu 1 wns nieniigunsaldaduvie (Clamp)
vndu drundessiaans - Wnanesneqivndniglunaes uasfindeaynnaes

7.4 WivindheTouanafo Feeder 3o Branch Circuit fethenarafnidiuiidduazunyadn
\ufidnusduninliogruiunundinauinvesiielfinungaufuian - gunsaituq
ANUAITAUYOUTBIANL

7.5 13emung “ihusage” Wlddunmuuuussaindviedesanglniidovuaiimanzay

< v
wazwiuladmau
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o
waandl 4
WnsgIudaguaraunsalngly

1. aglwiuasada
1.1 aglwiuesiadaildluonnns

1.1.1 avwlwiuaziadaildlueinns desdiquantilunisldindianatu (Fire retardant)

wihfuvderninauiidmualidwiuauuuasdenuenanglilu wen. 11
112 awhihuaznadaillddmivinihidmiewaaiedomdalaogudn ifndadedels

FunisvadeularsusaakalglanIuuIasgIu uen. 11 dmsuaiefiuInewnIlasAUNINTFIU
uan. 293 dwiudnhesglionvunvesinilildmuidmusluiuy Ussianvesanslniiuas
wndail doadenlduuuifinuaudRlishninditmuslusuy

1.1.3 aeliiuanadaildfunisdimieuasadng Afdnuazmsainielnuauina.
wu Afngamilduseaniiunsgiu ven i muandslaenaniiiniadedelifunmmaasy
warFusowdrildldmunasgiu UL vide IEC duq fldeumvesinhdedsidnniimusluwuy

1.1.4 agliiuanadaililueiaisiitenanisdu wu nisdeans msnuaudeauvesi
wAnmuasIudedelduasinguinsldon Wy mesgiuvesesdnisinsdniuisussimelne,
weon., UL fowmanlnefuaniitiniradefioldsunimaaeunaziuseaudilaedisunaiuinveudmsiy
wasgrutug il ldvunavesihlildmuiitmualuiuy

12 agliihuanadaiilduaneinns

1.2.1 melwihuasiadailduenaias Suduwuuiauiuwas/viadenuenauiuuay/vie
wWasnuendesdiguantiinuniusenisuandiiesainuasering (Sunlight Resistance) uazdaadl
AN AnuNIuien1Ive1NA (Weather-Proof) tnedeavilildmudermuninasgrudugfdentld
aneldldfussaduasriafiiudonuenvuifitey (WU aua1s 13,14,15,21 en. 11)

12.2 awliihuasadailduenernsdomdalneduanididradede lasunimaaeu
warsuseudrildldmunasguildmivaginih visndailddug

123 Ussanvesanglnihuazaida uasnnavesini il daudidmueluuuy

124 Hlaifvualiduegaulildasinihuasada dmsulwihhduaswasaineil

Uszinnvasanglnila / LﬂLﬁﬁN"lﬂ‘éjﬁu

- mwsrgiliduanindendaey 1on. 85, ASTM B 231
- angavgliloufiindedosunuiman 19n. 86 , ASTM B 232
- agazalflsuuauiuldiu 19N, 293 wsenuliy 750 V

Y q
a o

- @woralliluniuy Spaced Msindviesdiu Aerial ToiuussunaLs 5 KV.auly

Ry

4

Y 1

- ANYUTIGIRAA 5 KV Fuluwuunnsiniiiiostiugl Metal Shield
_aeusa fthveung wen. 11

- @enBILAUdeY wen. 64

- @18 Copperweld Uaoy ASTM B 228
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1.3 vfinangiiuasada arolwiuasiedaildnislueanstildaneyia THW 750 V. 70 C
wazildnieusneims wisidulaonsdildansuiia NYY unuiien 750 V. 70 C vuinvesaneildidn
anogee 2.5 aaeniiuasimunldfusgrduluuuy

14 mavageuaglnih §irdsanudniisnimegananglwihiidduldanulubiantudy
Idadeniimanadey smasgnilasdiuiradugsieailiseidu wminfegsdulisuns
nagauaLuIAsgIu findrearlibuseulildansiniveddssnuiuiomun wazduiredosi
angIwihitiaanmeunasgunasdliiadulas lifaaldielafsdunndyan werlunsii
WinAuEt AN FURRBIURRYoUMY

1.5 awliiuazadaiviunld deaidnvuzdFouies ninddnuaylid wu Fdnusuds
seazBavosanslidaiou Avesansugvssauiunisdsuseuaeiinnnumuisisiuunn aghi
oyglildansvesidniu fusuhndumefiiumsmageummnasgudinandiuwdiin

2. wwsaIngsnglwges ( Distribution Panelboard or Load Center )

usaindielngosdeaiuninsasingranigidadotiouandundn susifivihiy uasvageu
uE g e indeeeusy

2.1 waaindsglnges doudugunsalidnmandgnéomiuunnsgiu NEMA unaaindwiou
guasalluusauaziuainddadldunsiusemiernunmeaeulnganiduiiginiadede

2.2 wilnvosunsaing sipaduviia Dead - front vidwsuldiuszuulnii 380/220 Taast 3 e 4
ane Wuunsviln 1 a2 wla vde 3 wla aufidmusluwuukagsenns wasdiladuntming
Myl s ivg uazgunsalsiemuussiulninldlidosndn 240 Taad dwsu 1 wla uas 415 Laad
a3 2 nd way 3 ula

2.3 walaursvauisilunesunagununssualalidesndt 100 wouwus dmduunavwialiiu
24 994 waghitosnin 200 ueuwUdmSuuRaNAAY 24 Yes Taurdiiuriafoonuasiiuaivdso
poudiluiRldne uarldsuldmuiidmun uss 3 wa dosanusaldaindinneusnluiRlsviin
1 a2 wla wag 3 wla Yuuiidasoansdeuniogslndifdlividmussuudismun unadauns
wionauugndasilnglssnuiifihdradede

2.4 ainddanousnluslAil Instantaneous short circuit trip, inverse time overcurrent trip
gumauifmuaiigumgll 40 ssawaidea vurmsalidesndt 50 wenududemuiiiinue
waedl Interrupting rating litfasndn 5,000 wenuys Symmetrical RMS wionudifwmunadidinuai
usasu Tihssyresmadauns

2.5 wneing unsiitmualitiuuaing Widuuaindoueiaditmundsd

2.5.1 ainddinneu (Molded case switch) TuiamufifvuaLazawsafanszualnfitisey
1 nuussiulnilaliddesndy 250 Taad dwsu 1 wlauas 500 1ad dwsu 2 v 3 e
2.5.2 @indsinnoudnludflgvidn Molded - case circuit breakers with hermal overcurrent

trip, instantaneous magnetic short circuit trip ; interrupting rating Titeyna1 10,000 wouuys
Symmetrical RMS AussfulnfinAiszynionuiidamunsuin Overcurrent trip Manufidinun a
gl 40 sarmiwalisauasamsudeslifosninfifuue
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2.6 GUHEING Hurfleilavdefanidanuiismun wazifuwuuiilJadals uiumdnsiunssuda
tasfuaiu wududreudgildlifiiilidmivdaumaindlasamsliihdldumainduuinniis
WIURSLLENANAA LI UUUNS DA UBILNIANNI I veane Tou

2.7 msnanseindianeusaluffididudauns deaindunuy plugin, plug-on 3 bolt-on
wazsosawnsalavionsnusazioenld Taglifosdounienonisusonnau

3. mslauuazaunsalussnau
malauuazaunsaivszney deadundndusianiudangindrudetie wavilundndnsinvidu

4' - 9

uazvaaauwdrIldldmumnsguiifiineeuiudssyludesioulaily uasdifisssydelul « -
3.1 erilau
3.1.1 mlanlildmafidmunlutuusas/mIosensdesdiquantiluauiidmun
gurndidualiduiadiuns ) Wdduuumadasyssiamsauivinluyssmaenaiivuin
wansnglsianieeauaudndu anlauvhanansenalildaunmuniasgiuvesrdnnistaumn
yiafeaausuuy/uazniefogwlifitdrsnnelimnuiiureunsudiiunsdedouas/mia G
PNIGH] fluvssmelnedeuaueieuasnaesfafildnunoufinsaneyifliFuh
3.1.2 mdlpungeatsaiwus silaviluusewme
- $2%uvanauazirfuannmeslildaiy wen. 344 $ruvasslduiia Heavy duty ,
spring -loadedtype ldwasalalaglisasiavase
- unuwanlildvunluidosndn 0.8 uu. vildudausawelililandamlfhenunssuis
Josiuaiiy wu gunsawarudviinouaudou 1w Alkydstoved enamel Epoxy tdusiu
- anglwihilldnnelumslanlildansgousniu uen. 11 9fin 105 aen waldod vuan
Liidnan 0.5 msa. aglwihdesiudeulaliizauiesliliiuasanmuaia
~ iRndsTaanandewihlfieudes uesliiutaarasanduaransagemaing
SouldAnaiitaliligumpivestaanadifinduguiudasialurasldoy
~ Foafitaneans i uartareansiudanalilvideuies anludessdoasiuliidase
et
- enslaudsvilaglsanuididrsiosanuduiuiiawnsaianlaudiinuniwld
wasg1u wazaysiRildadauanlssnuiuld
3.1.3 ;slpunieusnetmsresdusiianufuieinianieuen (Weather proof)
3.1.4 pnlauldnaeniildvdovasniifng wuuinilwiefnasedainseiuvietesanedosiingss
soaneTimnzauinegmilonislan
3.2 viaealnin
3.2.1 vaealwvetiadld (ncandescent Llamps) |
“waensssualildnnu uen. 4 Savaen £27 yiinlandeinmiiindraasiun
gunfddlnihanudid s luuuuniesens
- aeardadulildmufisvusluluuniesensussneunuy
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3.2.2 viasangeaisaLun
gt T8 vun 18, 36 W v3anaenlnuuulsendandsanu (LED) nienugindn
3.3 Vaandd
3.3.1 Uaanasidmiunasavigesisaisus Uy Electronic ballast
3.3.2 Yaanasdmunasaldfiietug Wlddaanamnnesuinnesiinzsuudnesasen
Uiuanmesurneesligaiu 0.85 Taanaimimuuinsgiuvessemagviuaslasunisiusediag
antunginadede
3.4 @ansmeesaninmesdmiunasangasisaiwus ldmn1u uen. 183 n3e Electronic Starter
auifvun
3.5 AzuUBwmesaudnesildnun uen. 191 uazdesdidiumusienseuieduniosdes
Useq

4. @nduaziinsulvia ( Switch and Receptacles )
ainduazndulnidondundafusiangudnifiniadefowasBunn fausiivindy
uaznaaouLdIdldnuumsg iy
4.1 @ (Switch) anddwiuldtumlauuasnadodl i Tl
4.1.1 andvlnduuuuildundunalitesnit 16 uenuds 250 Taad viegenirannsaldiu
Uaanas veesudedld uazuemesvuinidn
4.1.2 Auaindilunalnuuunalnlalagisnsean (Rocker operated) ¥sgwanainuda
dv1 iedmuiigirireivun
1.1.3 Saseanelnfurdeigdovmedamoasavdeliydeumesameangannsafunisuny
dosaiifulaveld Ghaldwiadinaelnlasmaiuagldmanginense)
4.1.4 dintauqildnudifmualuiuy
4.2 w3ulwi (Receptacles)
4.2.1 Wl luduuuuilsluads vdaguunaliding 16 woutd 250 Taad flvadu
(Grounding duplex receptacles) wazdurilaldldiaudideunauuasuuy (Universal)
4.2.2 Whsulwihdeadunuuasdiferiunasyilnednanidefutvaindeniugaildsu
ruwigeuluimsaingingn
4.2.3 Yanauusutseuzunisuluih destinnumunitsmefiesiuliliiAansdnnas
furhasaulangldiglurusdeunionendiidy iaidesmnarutudoun
4.2.4 whiuduqlildmuiidvualuwuy
4.3 thasauainduaziinulwi (Cover Plate) Hrasauaing uaziinfulniald sialunnelu
pmsfeudunuuifsriuiilneduaniortuiiemseniuliasoufivy draseulildnudidmun
mﬂ’uﬁﬂmqqé’qﬁ
4.3.1 %ia hairline finish stainless steel
4.3.2 %ia brushed or anodized aluminum
433 ilawarafnuds 3 uazwuuaaiigindradenlfdedailunsdiinseuainduas
finsroasfu
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4.4 angv3 N (Dimmer Switch)
a.4.1 lgnulnsszuu 220 Taad 50 leda/Au
4.4.2 Fesannsaviunrwainwsmasaliiuuuseiioddsus 0 - 100%
4.4.3 meluyadeasznauseaindidn / Ua
4.4.4 ainiviiwdeaduuuy uasdifeadu uagilaoduanfertuaing wazidiulnin
aﬂnuqmﬁ‘lmummmwamﬂuwmwmnmﬁma
4.45 avngnsiiidunuuilslunderualiiesndt 500 Sad 220 Taad wsa‘lﬂ%m@mw
AMNUATUILUY

5 naverod1y naesldaunsaluas Conduit Body (Junction Box , PullBox and Conduit
Body)
naswoae nasdldgunsal way Conduit Body Tlduuuislavidemanaiudinzdnie
spfifioudenduresiifinuami lifaduiniunasnnardiszesnaineadne Tnedidnuas aun
uarisnsdaasuiinivualy NEC
5.1 NagIReaILNInTgIu NaesReaInsgIuvuIndn dwsuldiuviedouans lansuwuuivany
yualdiiu 10 asun Wldndevivhamdnmunussana 1-2 un. dmsuianiziuns wazsmauli
¥ndesdnuseunn 54 . vnitlasidudeddndesiulnldvunndn 38 . uwilduasildnaosall
511  nasseaedmiuainduasinfulwitldvunafimnsautuainduagidnfulwiald
512  nasweaedmiudenlauasiaiedldini Wldndesdauuamdsusuinussan
101 au.
513 nasweanedu q Wlduuuildhla vuefidmusluy NEC Tneidonvunalimungay
Anuduuanglunges
5.2 nasswweaeiiay WilduuuiinUavihdamdnurunlitesndn 1.6 uu. siineudinegdnie
yianudeunievhioegiilloumnlidesnin 1.8 uu. ddaseadningen
5.3 naswioaiunieueneins sedldrilanunnzeinmanieusnaiaisiluvinesqiiieuvie
winmderaseuTiougadaseu vievindemanuiu vivergiidouusiu uddowilituiuasrud s

6. viafoumsuazgunsaliiliusznay
viefosaedpadundniusinsguduresiléiunmessuuasfusediasaniuiifsades
wasiduantuifindradetedndunansnusildls

6.1 viodosanslaveililiuuugeu (Flexible) fosfidnuwaznausnsueniaznigludivung
yan15AsEMINg 15 3. (1 /7 2%) 4 155 uu. (6 ) vielavediauenasey (Norminal) 3 wns (10
o)

6.2 vio¥evaumdneudansduiingou uarTaniiliuszneudasdaurnmanisin (6 i) vie
gouun 10 1. (3/887) wldldansdedunsdoniudonuen Taniliusznoudeadunuud
wangaufuvieseulduastunuuioys@lwlals

6.3 ioToraei g soslnuaudfiniy uan. 17 Useian 8.5 uag 13.5 w3801y yan
Faitseylildlunuy




IUANAVUN 256742 NN 112

6.4 via Asbestos Cement fioslinauaudfniu wen. 106

6.5 vi9 HDPE (High Density Polyethylent) G’Taawﬁmmummgﬁwm ISO R161, ASTM
D2666 %38 AWWA C902-78

6.6 vunvavieFosaeTly azfodlamedmivinnunaznnavesanglniidesnslfiauluvie
Tnsidenlilduunauainudesnisluiasgisiualunisusenansensasalng Fosay
Uasasaifgaiulain vie au NEC Tngldvunaiilaniy

6.7 vielavgwun (Rigid Steel Conduit , RSC) wazgunsaifiliusznauvislangnuideaindae
wanaAninelusazareuendiedangdrdnnuinasgiu ANSI €80.1 elansuudoaduuuui
vindehvnsannanlsnuavauiFeudos uasiidesdefaundeviouas 1 Su vielanemniivindy
Tiflnuasadestunsnsoulaglilansduilildindnuazasdeaiindommneviodonuudlivism
vievielavgvuynvieusissuanidoguanuaginiaaungnts Miaauiunuiu liauiegunsaiild
Usznaufiuvielangvun wu deste vivhelansifiguandidestunissnieusgudalusa el
sensynseuldliteanitvie dese dean liiasduuuusenss wislinsdnyfamvhdndagunann
Tssonudfudn shaldgunsaiiliussnauiviviedaulasiuies

6.8 vinlanenururunas (Intermediate Metal Conduit , IMC) LLﬂb’QUﬂ'ﬁiﬁﬁl‘ffﬂ’iSﬂﬂU“fia
Tangmuunansdesindemdnanuiaisnelusazneusnfedngviethedesiumsynson
sltlsamsneluenasnsaiiduil desndnnuannsgiu UL1242 vieTansvumunatsusasviey
wdesiiarodnnlifie 1 8u vielavgvununansiviiiuliliguanditdestumsansouluia Tne
TilansAilildmdnasdoaiuaiomneuenlivielangnuuunanusagviouasdoainiaiomnedey
fadnws IMC Tng seee 762 uu. (30 H9) n3ssmnefshusiemuniulilavite velavenunu
na usiazvieuazdoaansdodudnuaziAionmnemfiauiununiuliauhegunsaiflduseney
fuvielangmunuunanatu fosie daae 8n fsesiu ssfesiinsarulavevderhenfietestunsy
nseu wievivhelansfifinuandAtestunisynsousgudalud ielivuinainlssnududariuld
qﬂnszﬁﬁiﬁﬂsznanﬁﬁm%ﬁﬂLLUaa?TuLaa

6.9 vielanzuns (Electrical Metallic Tubing , EMT) wazgunsaifiliusgnauvislansuuas
qunsaifildussnavasdesiinisaivanstostunisinseuianigluiaznisuendiedanyd ndamnu
1ATEIU ANSI C80.3 vielansuasdaawilviinasuenildnueiiuldinnaviolansmun Snwed
wiulFdrsturielansmuniiasdomuuegbidulivdansiaduda dvielaveunaduwuuildse
fusheindeniiiduannanguan derdevievsdeaiuuuuiisanuuulilieatuvetnsensediniliiu
\ndea

6.10 Flexible Metalic Tubing uazgunsaiiiléusznay dowhiulasinistastunisyuas 18
uil. (3 /.4 ) v 10w, (3.8 i) eeldlfawgidunsdloniusesdelffinda




SIUANSHAUN 256742 AU 113

7. s1e¥avany (Wireways) uazgunsafitlduszney
sefemedonlundadnsinmgunnduidndlindnsedosasegifulszduanudnan

o e

¥ a

cgmmamana‘smaammmauviaua ¢ipaLanidonarinsomuensivosinaniluflquivls
dsnshasaudradesaefesnanuasAndanusnasgiu NEC

7.1 919508y uJuvmmumsﬂﬂmawmmmﬁugﬂaméﬂuﬁwﬁ’sﬂamﬁm Un - Ua viudu
wuuifuniunseiuaensentd sfesaevhannmdnnunseieien 1.6 . 913esany wagTagild
Usznaufeshiulasiiilesafvandudrouwiuasfesosnuuulivssnaudnmilflasfinyainde/
asnindenilieslaFoutuiuuasainesssiosmebifldunusunsedoaelnlussvitnisins

7.2 smaamwmwmmu‘lmmﬂuaﬂawmi foaiidnuay Audild NEMA type LAZENER
Foauanarsesng visdemiuuenlifishinadosany

7.3 YUAeIIe¥eraeINAsEIY TWsrameIRsIURlEMARTLY 1.6 1L A METINIATEIY
2400 w1 fvunaeneg fail @uanduemunite x AUGY)

(1) wuufl 1. 50x50 .
(2) LLU‘L_J*?'I' 2. 75x50 .
(3) wuufl 3. 100x75 w.
(4) wuufi 4. 100x100 s
(5) wUuft 5. 150%75 .
(6) WUUTI 6. 150100 3.
(7) wuufi 7. 150x150 s,
(8) WUUfi 8. 200x200 w1y,

7.4 gunsalusenay
(1) Yosnss (Fitting )
(2) doransaUsuszezls (Telescope Fitting)
(3) vasioan (90 Elbow)
(4) Tospa1nnI1a (90 Sweep Elbow)
(5) TospdmNN (Tee)
(6) Yosimninzun (Cross Junction Box)
(7) TolAs 22.5 8en (22.50 Elbow)
(8) UalAs 45 03" (45 Elbow)
(9) Uasivwlau (Flange Adaptor Fitting)
(10) uWuUAE5 (Closing Plate)
(11) sialldgunsaiuseneuiilivdodnuuasiuies
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8. 319719818 (Cable Tray Cable Laddle) LLauaUﬂimm%Ui“ﬂa‘U
nguawamsmmswmwmaLLa gauaelildmuitmnualy NEC fosy ylluFesdouly
vhlu uazdeflazseydeluil
8.1 nsreiiieadieiu Bonding msldsanaedmsureansvilaesadulans aedes
se¥aRvatuniseaiiesietunassvendunieainuliviinisuaneuld deseseninemmnasus
avgr99zdauiuain uarseasardaadiauduniunszualniiidinaenssoznie wazdeadu
USunaunssualnihsuiinainmsameasinedsasnsdy
8.2 YUIPUBITNINAILUIATFI 1N NALFDINERALIATgILlTegialy
8.3 gUnsailsznevdmiunnsmeazdaddviafivhiuniamsdmiunsldnudnuaedy
Tnevuilildgunsaiussnouiivimiednuladuesiineasduarelui
(1) TolAsuls1u (Elbows) wuu 30, 45 , 60, 90 89
(2) TolAuung (Vertical Riser) wuu 45 , uag 90 89An
(3) Yerasneuanaun (Reducer)
(@) ToADTUUVEILNN (Tee)
(5) YafvsMUUNINALUIA (Cross)
(6) gUnI0IN15WYIU (Suspension)
(7) gunsalvAsuiimisuun
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vuIAd 5
wHeaIndTg iy
1. Anudaan1sialy

1.1 dodmuninsounquitnrudesnisduesnuuuuazadraunsaindlnilusasing
Usznaumeureadndlniiusesuund (Main Distribution Board, MDB), wasa3ndln1gnidu
(Emergency Distribution Board, EMDB) wazursaindiniinsasialy (Sub Distribution Board, SDB
or Feeder Board)

1.2 f3udsdesdamuasiasaunaaindwiongunsoinneriluieauas/mieanudl
FawFoulinsdnadraunsaindiussnovlusemalng guandeaiininsgiunisfusedlae
UINTFIUAING 1SO 9001:2015 UazaINTFIUAAMNTTN Y38 Nen. 1436 Lau 2-2564 Sﬂﬁuﬂuﬁwam
mmgwu*?it,ﬂachuﬂﬁmaau Type Tested Assemblies AuNMT§IU IEC 61439-2 WaYTUITDINANIT
‘naaulay KEMAASTA v3e VDE lnedndnazdofladaininsiui wyuslwihids Wudaivay
SufiaraunsnanuaznIsRnILRIEIng-

1.3 m3dnadrunsaindafeaviideiiiietaid Yagnlideslquandfvinfuniednia

Aaaudaldldmumnsgiuiug
Asgylidenldludarimun

1.4 aindinnousaluiiinie Molded Case Circuit Breaker ndafildlunnsading= azdos
Nﬁmiﬂﬂﬁwamﬂmﬁmﬁu N3 Main Circuit Breaker Tie Circuit Breaker wa Automatic Transfer
Switch (ATS) Wldanguanseduld wisesldsummuBugonaingining
neudsdoniodaadrounsaings f3udnadasds Shop Drawing uazswaziBenvesiaggunsal
fagldmnaiinnusiems ifihieasanlimiudugeurou
1 6vurnveaunsaing Tldnuditmuslunuy wag/mde Tusiens Ideduwuiadush uddamn
angRnnDU LLasqﬂﬂszﬁgumﬁﬁmuwmlwmﬂfiw‘ummammaimﬂﬂmﬁu lnedesagluauiy
Anganieglifimaiiusaanseiauely

2. NNAVDILNIFING

e a v

Y ay v o v & T v a e A 1 = L) =
2.1 indilafmualiidusgnedu Wumalsdannanissunaiangunsainiieadesdinisesnwuy
a¥19910 NEMA, IEC wagannsgiuduaauigindeimualiuddedidasessiiouwazunnsgiunis
A vualiumaing delinuautdldlanuaiusdenisues NEC CODE U 384 lnalinnaudd

Maveiaegalsy aanslul

RATED SYSTEM VOLTAGE : 416/240 VOLT.

SYSTEM WIRING : 3 PHASES, 4WIRES. FULL NEUTRAL, 25%(G.
RATED FREQUENCY : 50 HZ.

RATED CURRENT i mmsu'luuuu SINGLE LINE DIAGRAM
RATED SHOT CIRCUIT WITHSTAND G\’]M'ﬁ:}’q'luLLUU SINGLE LINE DIAG

RATED PEAK WITHSTAND : 1,000 VOLT.

CONTROL VOLTAGE : 220-240 VAC.
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TEMPERATURE RISE : 97% IEC 60439-1

FINISHING OF CABINET : ELECTRO PLATED ZINC TO BS 1706 and
EPOXY-POLYESTER POWDER PAINT COATING

TYPICAL FORMS 1 2A

TYPE OF CABINET : Dead Front with Rotary Handles.

DEGREE OF PROTECTION - 1P 31 dmsusumelueians

- P 43 @S UuUNI8Uenenang

3. anwalATIES1LAzATINE 1 LHIEING
3 1unsadngnlgilunuunaity (Floor Standing) 4la Dead - Front las9a5 1998 9UNsaIng
fouduwuu Modularized Design System, Self — Standing Metal Structure Inglassadrsseuuen
Pdudrnasuanuudseindnemdnnuietaioy 2.0 uu. Weudnfundedafndudlvadn
wazwtundeatuneaing dvateaiu
3.2 dnvazreaunsaind iesdnuueenifudiug (Verticle Section) a1eauysalaINITOMENTIN
fududaselalnsie utazdudoaivumeglutaafisinun fil

PRHLE - LAy 2,200 w.
AU : 581319 300-1,000 .
ANEN - 5EWIN9 600-1,000 L.

3.3 ulurasunsdings uravdrurssdautsnnglusenidudesy (Compartment) Tnensuus
Compartment Aesuusienasnidugeoss il (mudermunueusiay Typical Form)
33.1  Circuit Breaker Compartment dniufinssgunsaldinasasiihsg q
332  Metering & Control Compartment dm3ufiadsgunsaiindasin, gunsaitiosiu
599 Terminal Block dwsusivangsruumuALLasdyyIusiou Tneunivesiflisnliiduuuees
W0
333 Busbars Compartment ugasdmSuiinga Bus bars s Horizontal wag Busbars
Undlnidnegludiumdsvasuniadng
334 Cable Compartment 3alidmiuidudesinsanelniniiga (power-Cable) 141 -
9ONINUKIAING" ustazdasiindiuds Fesdiudutaniunendul iellitinsdudadsandeamilsly
fiendomislilasdheusazdiuvenaings Sudulaneiuuendiunielusenaindu (Sheet Metal
Safety Partition) winfugasLazuendiuveuraing 9 doaduwsiumdnmunlidesnin 2 w.
3.4 dadrundndundundniutusey Tnedduniladadae Removable Pin Hidden Hinges
drudndunilsliidu Screw Lock w3 Key Lock itemuasmnlunisida/n aeadildine
vl szgotdansthidnee drdmiu Metering and Control Compartment Tiuenifiudn
Hwils
3.5 dhladundaimun Widuuuaeald Saseauss (Snap-On Lid) visuuuduianusaassh
Ua/Anlsdnglagdeslasunisinisaniianudugenainiensneu waliansgssulgs
(Drip—Proof Louver) Iﬂ&JNLLNuLMaﬂ%umWSu (Pertorated Sheet Metal) i yla
Futhanasiikndadumds

....
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36 thdudreiuuanii 2 fru WiiuukumdnidoundoRuiuveusudues 1 3u Bafnfy
Tassadraunainddagangnioadn uasuiuindes vuiauagduruimnzanliiiay
wiausauslunsaingoddunaindamarediu (Verticle Section) Besrerulildurfusening
d2u (Sheet Metal Safety Partition) feailluurumanissununlitounin 1.6 uu. Inedlaes
N IeUNEINDIUABINTT

3.7 drguvu Wiluuumdniuiuvey uwsethefoadu 2 Ju TnstundaduBaanizdiy
Cable - Compartment gafinfiulasaasaunsadngs saganguioadn wazwiuinde vuin
wazdunzan Wllauudans

3.8 dndndu saausududesieaduuiundnuiliddesndt 1.6 uu. uazdusunsaing
nndudsslanefuuisuet Tnglimesunsuuuuindeasiuilasauesunsaing

39 nsUszneuuneaing desfdefenssuitsruisarudeuiiiniuaingunsainielulaed’
IwadsuresmaAnuss LR sni sy uee n Al et uisanenioufinm
PEWNTINULLAY (Insect Screen)

3.10msteafuaiuuagnsndlindnuazukund nnnduilléifumdngu (Electro galvanized
Steel) viayullasriuaiiudeIBau Mitvuvihviednin

v
a L4 1

3.11 nssuistestuaiuuagnisnudlonsdudiudidumdnyniu dosiunssuistesfuaia
WAIWUANUANITU9E
3.123uduiifusgiiflouaslavyliduaiuviadu SrimualiliwuaRTHlemafefutud
Svuauslifesdnafhethenfuaia
3.13735vAndayenlany
a) vnnstailavevissunazazonn
b) ¥msaawilansiitedalui vievhiusenannusiulansazenn(Degreasing)
o) Wrswsuwan diisessevesmsiinailn warhilduumanlu Fosdretaeien
SvatuiteWaluvdesgudansdavgaoenianun therdsatalildveac vieiiouh
3.14 maiedouRntuusn WHld3Squdensd TneiSqudenyd Tng35yulniih v3e ELECTROPLATED
ZINC 1ua95§1 BS 1706
3.15 mswudtuuenliandiend ndleane fogaiinulimegralosanunund 60 luasou
UAIBUMEAI NSO 200 DeFITaLTYE ‘
3.16 nsdifildaunasiodsegliansia viefloniaduialoinde fuanazsioiinanismaaaunis
AINUABNITHNTBY 138 Test certificated laun1IMAgBY Salt Spray Resistance Test Ay
M35 1S 7253 1nnndn 1000 Falue Tngrumssuseswamvedsuinamuvensdns
fidedels
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4. Main Circuit Breaker
4.1 Circuit Breaker fbaldviavun foswAnuasviadeuniumasgiu NEMA, ANSI, VDE vi3e IEC
wazdosiien Interrupting Capacity litfasndn 50 KA (380 V) viesufifinualuuuy
4.2 msﬁﬂﬁuﬂuwu Fixed, Plug-in %58 Draw-out muﬁﬁmuﬂ'ﬁmmu
4.3 Drives {{uwfin Mechanically Operated dudndhenewnes videluaussrdaisduldlamsnau
4.4 Main Circuit Breaker 1usfia Salid State Trip Usznausessuunsyinausil
- Ground Fault Protection )
- Overcurrent Protection
- Instantaneous Trip
- Long Time Delay and Short Time Delay setting
4.5 Main Circuit Breaker fasflgunsaiuszneu (Accessories) el
- Under Voltage Release with Time-Delay
- Shunt Trip
- Auxiliary Contacts @w15um39i1 Intelock, Signalling, Control uazApawdedseslivee
M1 50 %
- fasll Key Interlock s vualuiuy

5. Tie Circuit Breaker
5.1 fRauandRmilou Main Circuit Breaker ynUsen1s
5.2 { Key Interlock fiu Main Circuit Breaker vasgfinduain fuita
avlianusaduidnlatn Main Circuit Breaker é’UL‘Z’J”]aQﬁ’Q 2 $u &4 Tie Circuit Breaker
srdudnlfiamzde Main falashnilduesnudavidu

2 94n %lﬂ Tie Circuit Breaker

6. Feeder Circuit Breaker

6.1 Feeder Circuit Breaker vavuadonfundnsasiifsatuiimunnasnisdongudnuus
984 Feeder Circuit Breaker #8afl Coordination Pattern fiungaufiu Main Circuit
Breaker ﬁagjﬁuma WAy Sub Feeder Circuit Breaker ﬁagjﬂawmq

6.2 \Uuviln Molded Case %38 Open Frame nsPanadueia Fixed, Plug-in %38 Draw-Out
mufitmuatuluy

6.3 Drives \Uuwiln Toggle Operating Mechanism ¥ umigszuy Trip Free § Trip Indication
uwans#i Handle Position %38 Drives ifusfindy mufifvusluiuy

6.4 Feeder Circuit Breaker guInRaus 100 e 250 uondisy Tripping Unit \Huuda Thermal-
Magnetic non-adjustable type

6.5 Feeder Circuit Breaker ‘ummqmdw 250 14 600 woudiWsy Tripping Unit Wuaila
Thermal-Magnetic adjustable type

6.6 Feeder Circuit Breaker 911AgenI1 600 woudinsutuly Tripping Unit Wuwiia Solid
Trip Faannsausum Overload Tripping Wa Instantaneous Tripping 16
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6.7 Feeder CB. vunadaud 1000 wondduly Triping Unit azfamilouds 6.6 wazdesil Ground
fault sensor
7. Automatic Transfer Switch
7.1 FRINAALASNARBUNINNINTFIU NEMA, ANSI, VDE %30 IEC 9ila 3 wa 50 ugsnd 380 V. 4
POLE wawfasiien Interrupting Capacity litfosndn 50 KA (380V) wiamufirmualuiuy
7.2 gunsal Automatic Transfer Switch siayalildvasnanifisrtuilldusznoududa uassiy
MsnaaeulguIINtsUHEn
7.3 dnwaugmsvinnudeady Mechanically lerlock, Mechnically Held, Electrically Operated
wazAIUANNTYINNIUME Solid State Control
7.4 9AMIUANNITYINULUY Solid State szdpaiigunsaiusnaulilomuaunsvieedaad
suilalnin way ATS 1awail
- Source Monitoring Fausenaudie Under voltage - Sensing Devices
- Time Delay on Starting Usualasgning 0-30 undl
- Time Delay on Transfer Usualasening 0-30 3undl
- Time Delay on Retransfer to Normal Source U5ualeisening 0-5 uii
- Time Delay on Engine Shutdown Usual@sswing 0-15 wiil.

- Engine Generator Exercise Timer iaiauiasaslagliduivasuluingvanlaonsl

wSadunndUay adaz 10-15 wail
7.5 #osil Selector Switch Wadanmsvhauvsuaiosiiiln gl
~"Engine Off" iedaaruilalnihazliivihenliinnsdla
- "Auto” seuvazynnulagsnlutRnuunf
- "Test With Transfser" dmsunaasussuun1sinaumlouasamnusenis
- "Test Without Transfer" dm§unaasuszuumsvhaulagaindlifinisdundeou
7.6 1 Auxiliary Contact ¥l DPDT dwsuldlunismuaunisiauuagnisseldanusiuiu
seuvdumuiimmualunuuegimefios
7.7 1 Indicating Lamp aﬂ&%aﬁﬁwwﬁwﬁ \BWARAN1IEANYINIY "Normal® uag "Transfer”

a4 o o '
8. gunInluaziATasindniuunedng iy
wieainding InisiusssiesiigUnsalinsasinuarguniniusenau wwu Control Wiring, Mimic
Bus, Name Plate uagdu< arudeivualuun "wIssinkazgunsalusenaudmsuunaingdny

"

9. UHUISHAZAISAAAILKIEING

£%
a = ) [y

taurddondunesunsiifinunianslitesnih 98% Andntudmiuldfuanulnilasanse
TnonanaumasgIufifindrasensy

taunitlvuanmdirvualuiuy uagdaruannsalunisiunssualuianuanasgiu DIN
43671 38 IEC 60439 - 1 Iﬂa'lwﬂmw wua/ma (Coated/Pamted) W3BYueIg HEAT SHR K uay» ,
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Wouninwunn CIRCUIT BREAKER Aifuualunuy Tnemduanunailudieg 9asasussunm 10 ou.
Tnenundeal

1%
o

LINE 1 : dumna

LINE 2 : e

LINE 3 : i
NEUTRAL: il

GROUND: ATenauinass

YUInYBIVEUNS Lé’uquﬂﬁﬁ‘umﬂwhh”uLé’mﬂﬁu’%‘amuﬁfﬁ’wummmﬁauﬁs‘Lﬁuau(Ground
Bus/Ivldmeumaiitinnuannsadunseualalsitosndn 29 veuduiaunsinei MAIN BUSBARS waidy
i iduguduaziduiudesdivuialiidnnit 120 msefiaduns A vSuunaaing 714 Main Breaker i
uUIALAY 800 WaNlUs

mMsAnmauaung Wlduuiueu uarilawnesUaunslilduuusanissn BUSBAR s1a PHASE to
PHASE ua% PHASE to GROUND fasdnlwauiifusuirlnin (Live Part) fissosvinaduldlitosnia
50 fiaduns lunsditliausadassogmuditmuaild WiiudeauliihiignesnuuuTildvua
dlasame uariidvstauiunsimusiasvestaunsfisiun wegeeiruasalunis s
nszualwihasadauiifionvanas

msvassetauslusneaings Wamdewman LUNE 1, 2, 3 Tnadleusadunsumivesaing
TildnvasSomnuitlund wdenniuuuaundiua wis mndreflollanile sgrlnethmis

Taun$iRamanuuuIuey (5709 Neutral Bus waz Ground Bus) fasilnaugninasnivin
AR eImEIngY iy

taurfiduiudesetulasiwsansaind vnaduuazdesdanusoidemisliinfiiunsmsg
Saunsiduiuuasiduaud Fesdifuiuasdenoanuasamnadonly dmiudomefuveaudsos

BUSBAR HOLDERS # e 9t¥uianUszian FIBERGLASS REINFORCED POLYESTER 138
EPOXY-RESIN wuvaastusznu BUSBAR Inefade BOLT way NUT i SPACER fuauaulnih

BUSBAR uaig HOLDERS fipailtayanianaia LAYHANSAILINABLARIINEANTONUR DS
TagfiAnnnszualniihdmeastd bidesniinssualifidasasiuusshvemseudadluii usdes
laighndnfinsiniidvue Tnglifemsidemelag sauis BOLTS waz NUTS feanusiouseimaniuld
e RIEATa

10.  aeludrdmsunnelunnsaings

angliidmiussuumunuuasiaiesin duduidenseninagunsallniiniugunsallnii uay

gunsallwiiu TERMINAL BLOCK Tildaneyiin FLEXIBLE ANNEALED Tvildwlianuusedulnvala

750 Thadt aurunuaudould 70 ssrwalea agliiivaaduiipuludeiulidsuioniny

aganlunmsurgeinuwlendredesseyliluiuy (As built Drawing) vwinvesanglnfindesanunsan
nsvualndldmudoens ulidnnindmuagad

CURRENT CIRCUIT 4.0 pIlaaUnT

VOLTAGE CIRCUIT 2.5 p39llaaiun g

CONTROL CIRCUIT 1.5 A5 19Ua8IAT
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GROUND dwisunuuses);: 1.0 msediadiums

nsierasiion1sitdelunmgngln Wy szuindaunifuaindadaneu Wudu Wdede
angliivunwiueiianuussiuld 750 Tiad uagnuauseulalitsunidn 70 esrwalded viesie
Fedauriosasiiauuuuuadadeauieu (Heat Shrinkable Tubing) 71 40 sariwaifea vaq
gunsallwihiisierdin viievunanuiifmusluuuy

nsiduanginihnneluunaaind-lidauluiefesany viesmaraindieaiineidrgunsalliifesy
viewaafneou nmsseanglwitudgunsalliviariudanearsiinaesdnu Fusonsstugunsal &0
amgliihduiesusguentildaglniheiavansunuiianunazidonuen

angliimnduiivanedts 2 fudesinuneiautiiu (Wire Mark) iluuuuuasnaiu s1nudms
aanvgAMY

dhsteany (Terminal) Widuuuldisdesflanatu daremelniidurdadldfuaemesuns

ganinden wundeauazumiu (Bolts, Nuts & Washers) dmsunatauisiulduiin Hish-Tensile,
Electro-Galvanized or Chrome - Plated lvilddruauadnuaruduinfealviiganaudidunie
Torque Wrench Tiiigananudifvualy

mssteantlidiutauns desteruiaeans msdathseanefutauns viesevauitutauns
Inldadnuazuduindeinsauwmualss neusionasvihauaseausn Mduiameauusilavey

11. MIMIC BUS wag NAMEPLATE

ursaIngs Feslifoyatusunandly femauasmnlumsldanuasiigsinumediaios dail

- Ivtunaadng doadl Mimic Bus isuananisingnszualuiliduazeonyinfieusy
wanaRnds dusuussainds syuulviiung wasAunsdmiuunsaings seuulnihgnidu wiedaiy
radugeudeumnbidesndt 3 fadwes uaznihidesndn 10 fadwns Sauwduiuunsaling

- 1981 Nameplate iitouansingunsaliinasasiiinle srevienunugunsalliiila viengu
1o Wuusunarafnitud wuiieadu MIMIC BUS unsilluiadnusdumineanugesindnusdasll
Yfounin 20 fadums @udusy nviu, Savi) vidonuiifindratumeu

- thowansdonazanuiiinsevesdn utheimmuliaudeuldhefnliiumseiag-du
upnmsafiulfinendinsinnauds

12, n1shang
wrsadInd nansdluanunldnuaiedaiafiugiunaiieien Suulitesndt 4 yaniuyy
degraiuvuazlunsafiduiiuneunin dosldfoaduiuy EXPANSION BOLT

13. A1NAdeU
13.1 MineaeuUsedlsenuguda (Routine Test) A1NU1RT§IU IEC 60439 — 1 9868Iv1n13
naaou fareluil
- ATIVADUNTVINUAINIRTAIUANNIAULNTAN (Wiring, Electrical-Operation)
-aadauAmduaulni Dielectric Test)
- A529@UNSUBIAUMIAUINAN (Protective Measures)
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- A939ABUAIAINAIUNIUANILIWI (nsulation Resistance)
13.2 uaﬂmmmswmaawkmuwmammmmmmwawaamwmqLuaummmmﬂuamuﬁhmu
Wi fnTiavaasuathaleydsil
13.2.1 msaaaaummmLUuamulw“ﬂwaaqUﬂsfﬁma'[,uumaﬁm? o
13.2.2 avavaeurneuluauiulviesarelou (Feeder shanfivenannussaings
13.2 3p57988Ussuumsyinuvesgunsaliaitonaasunugnies

= o o o
14.Lﬂsmuam§ainm
14.1 NI UNIEING wsiazyn TWannaniedle mmuLUmmuUs“mmwummau Tned
UsenuAnsalInuLRIadIn g Twaaﬂivmm 1,800 w31,

14.2 Iﬁﬁ]ﬂﬁlﬂmi@\m@u’]i\ﬁﬂﬂﬁUi‘”ﬂ’i)‘UWJEJLﬂia\‘iLUﬂU’luﬂiuWﬂ'}u‘WU’mu\?@u lmﬂwa”msu
ﬂ@ﬂﬂﬂiUﬂLLNUIaW YUY Torque Wrench ‘ZJ‘LJ’]WVIL‘W@J’] EIQJWNQE)UV‘SEN‘WJ awmwuaammuuﬂu
Lﬂammﬁaﬂ‘uamma yaAIneg= G\Wﬂ@ﬂﬂiU‘ﬂﬂ‘(JU’]ﬂVlG]ENI‘U%U\‘I’QW ‘wsauﬂaaﬂam awmu‘lamsmua
‘Vl\‘J‘MJJﬂ °UﬂLﬂi@ﬂﬁ@UﬂiﬁiﬂUﬂmWﬁ]ﬂlﬁﬁ]’mf\]’m?uwﬂ’lﬁuﬂiui’]ﬂﬂ’ﬁ

7
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wmﬂﬁ 6
DIGITAL POWER METER

1. darivuavialuves DIGITAL POWER METER
Metering @%5U Main Distribution Board wag Distribution Board masiliusyuu Digital
s wasdundndosinneld Brand ey uasdinaaiFmudofmundelui
1.1 POWER METER @43U Main Distribution Board
1.1.1 fesaunsauanseeineidmuil
- Current (31, In)
- Voltage (Ur, Uiy)
- Frequency (F)
- Total and Per phase active, reactive and apparent power (2P, 2Q, 25, 3P, 3Q, 35)
- Per phase power factor (3 P.F., 2P.F))
- Active and Reactive Energy (xkWh, +kVarh)
1.1.2 @asdl Circuit Analysis Function auhdesolud
- K Factor for Current*
- Total Harmonic Distortion (THD)
- Individual harmonic up to 31%
- Present Energy Quadrant (All 4 quadrants)
- Present Unbalance Rate(%) Voltage and Current
- Max / min 15minute demand (Fixed block Type)
1.1.3 §aafl /O @1 Protection / WaAINA WardIA1HIU Rsd85 1158 UUNN
sialuil
- 4 Inputs Relay : dry contact (30VDC), 8 branches Circuit
Breaker Status
- 4 Qutputs  : 4 dry contacts with configuration for Over/Under
- voltage, Current protection or 2 (4-20mA) output for BAS, DCS
1.1.4 99L@EnINg
- Display Type Large high-contrast LCD screen
- Dimension 96x96
1.1.5 AMABLYN Accessory
- Ratio CT (Primary/Secondary) Programmable set up P/ S up to 9999
- Secondary CT L or 5 A
- Ratio PT (Primary/Secondary) Programmable set up P/ S up to 60000
- Frequency 45-65 Hz
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1.1.6 AuRananiigensuls
- Current, Voltage :0.2%

- Power 1 0.5%

- Active Energy : 0.5%

-~ P.F. : 0.5%

- Frequency : 0.01Hz

- Class1 : refer to IEC62053-21
1.1.7 nsfnstedoans

- Link : RS485 Communication Ports

- Protocol : JBUS / MODBUS

- Speed : 38400 bauds
1.1.8 @anzlInaay

- Operation temperature : =25 to +35

- Storage :-35to +70

- Relative humidity : 5% to 95%

FoIEMWITALAULAN Software 5895ULAYAIUSaWERINTITARANNLAYY 3 UssLanAe TOD,
TOU uag Normal Rate Tngfl Software fiasanuisaidenidvanisiveuasniwdinguls lnenludes
UawaziUaluswnsuln

1.2 POWER METER @5U BRANCH CIRCUIT BREAKER 4689813130 T0A16119¢) i
1.2.1 Fosannsauansaeegldnui
- Current (31, In)
- Phase to neutral and phase to phase voltage (U, UF)
- Frequency (F)
- Total and Per phase active, reactive and apparent power (2P, 2Q, 25,
3P, 3Q, 35)
- Per phase power factor (3 P.F.)
- Active and Reactive Energy 4 quadrant (xkWh, +kVarh)
- Maximum demand 15min, (3I, 2P, 2Q, 25)
- Average demand 15 min, (3I, 2P, 2Q, 25)
~ - Individual harmonic  up to 31%
1.2.2 W98UanINa

- Display panel black-lit LCD
- Dimension 96x96
- Front face Protection P54

S
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1.2.3 M3
- Primary CT up to 49,999 A
- Secondary lor5A
- Primary PT up to 999,999 V
- Secondary PT more than 57/100 V
- Frequency 45-65 Hz
124 eufawaisieausuld
- Current, Voltage 0.2%
- Power 0.5%
- Active Energy 0.5%
- PR 0.5%
- Frequency 0.01Hz
125 msfnsedeans
- Link Two separate RS485 Communication Ports (2 x
Rs485)One for BAS or BIS and one for Billing
system
- Protocol JBUS / MODBUS
- Speed 19200 bauds
- 2Inputs Relay dry contact (30VDC), 8 branches Circuit Breaker
Status
- 2 Outputs 2 dry contacts with configuration for Over/Under
voltage protection or 2 (4-20mA) output for
BAS, DCS
1.2.6 danmzuIndon
- Operation temperature -25to +35
- Storage -35 to +70
- Relative humidity 5% to 95%

FosamnTauiIiY Software S0s3ULATAINTOUARINSARANIWIATS 3 Ussiande TOD,
TOU wae Normal Rate Tneil Software fasaunsadenldninmineuaznudsnguld tneilidos
YnuwaztUalusunsulu
1.3 ENERGY METER (kwH Meter) dwm3ugitos asdosiinnaut dail
131 fosamnsouansensnanldmuil

- Current (3)

- Phase to neutral voltage (U)

- Active Energy




S8ASLAYN 256742 VU 126

132 wihooudnswa
- Display panel RED LED
- Dimension 96x96
1.3.3 nshnsodeans
- Link RS485 Communication Ports
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=
NUIAN 7
STUUNTIIAATNAI9UNTT LY InAN

AN 1 faeg1e EASY SMART METER)

1. d7uUsENaUYRITEUUATIANANULASUEAINANTITITINA U LN
AMsYIuTBIsEUUATIRRAMNLasLanInansiawa s uliduuy (EASY SMART METER)
fldudseneuvdnuasssuunanun 4 daundn Usznause
1.1 gunsaiasrvianisldusunadnin (METER, NODE)
1.2 gunsalifuduiinuagyszanananisldusunallnih (MAIN SERVER)
1.3 gunsaldsdrysyautoya (MODEM)
1.4 gUnsniuanssa (DISPLAY) Tnguanafaniwd 2

£ ‘))
L Wireless

) )))
Meter, Node

LAN
' ((( i Trol-MON
Meter, Node e vocic I tagges
| o e
Main server
Modem
!

Meter, Node

AT 2 fhegeduUsenaundnuedsEuY EASY SMART METER
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2.9Unsalnsraiansidusanalnia

ns¥ansiduTinalniinzedugunsaingata 2 Ussan Tasdenldmudnungnisfings
waznsasdygraidunan il

2.1 msfedauazdadaygnifessuuay LAN

gunsalnsiadanisldusinalvihagendy Gwesinfiwuu Digital uag Current Transformer
(1) lumsmsaata Fsaansonsniauiuanisldliiifiuiunngs vieguasaliiinsldusunaliin
fun munmand vesliweslnih warauiaves CT Miunldlunsnsain aunsoasieaeunsi
N3V0ILYaIYaE 1A LU TE AU ﬁﬁmwﬁ 3

AT 3 feghe (n) fwesiniwuu Digital () CT

2.2 msﬁmﬁgﬂLLazﬁqé’mmwmﬁ’mssw WIRELESS

gunsalnsradanslausunalnihazendy gunsalnsivinuasdedyayias - ESM NODE uay
Current Transformer (CT) Tun15n53a%n Seflarnumangaudunisasiatauiununisidinives
gunniusazvin Tuusagdumis uazguasaifiiuiunanisldininluyianaligann vilianunse
AnszinslivsinailwinluusazsumidldasBonuntu fagud 3

(n) )

AT 4 Fega (n) ESM NODE (@) CT wuu Clamp Lock
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3. aﬂnstumuuumLtazﬂizmawams‘l,‘uﬂimm‘lwﬂ'l (MAIN SERVER)

Luaaﬂnsmmamﬂm{iﬁﬂsmmlw% mmimﬂsmmlw%mﬂmu mauaﬂsmmms‘tﬁ‘lﬂﬁw
ﬁ]uﬂﬂﬁ\iL‘ZJ’ﬂUVIE)UﬂimLﬂUUUVIﬂLLab‘Ui guananIsleuSunalngg Lwam‘u'uama uazUssulanansay
asamaua LLaummmiaawauaMavau LLauLLamwaTﬂamﬂaﬂaummasmﬂu Server Tun1sifiv
%auam'sﬂszmawaaawaq Lammmwm 5

i 5 feggunsaliiutuiinuagussaanamsldusunaliin

) Y a = va o =
qﬂﬂszﬁtﬁuuumLLa:,"Uszmawams’l‘zjﬂimmlwﬁmﬂmauummmswm 1

= wa L3 Lo Y a
M3 1 Auaudfvesgunsalifuiuiinuasysesnananisldusuna e

Dimension (WxLxH) 145 x 90 x 40 mm.
CPU Broadcom BCM2711 quad-core Cortex-A72 (ARM v8) 64-bit SoC @ 1.5GHz
Display Port HDMI
Operation System Linux
Memory Micro SD CARD
Ram Options for 1GB, 2GB, 4GB or 8GB LPDDR4-3200 SDRAM (depending on variant)
Power Input 220V
USB Port 3
RS485 Port 2
Networking M.2 B KEY / Mini-PCle (via adapter), for connecting 5G / 4G / LoRa wireless
module Nano-SIM card slot, supports standard Nano-SIM card for
5G/4G/3G/2G communication N
External Storage Yes AR
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4. gunsaluaasna (DISPLAY)

degunsaidsdyyradeyadidygineenuiieuanina srendogunsoifildlunisuanina
Ao Insiienl syuumeuRames Smartphone w‘%aqﬂnsﬂiwNLwﬂTuIaﬁm'iLLamwasm‘]ﬁmmsa
Fouretugunanidedynudeyals tieuanamavesnslivsualnin uasiinsiest aqu feuduna
msWlniiAnTuass wuu Real time TneegnegUuuunisuanana wansfanini 6

EASY SMART METER Monitor

doyanvldlivh ud

o o fevtons TR s e vnhes S S04 W e 1 e
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" ee:  cowvEmeeh
» ooz e
mer e
" Ol O
» Gmpd  COWM
n Gy 2 e
n P e
» el COMN S
» o
= weer  Omwnir
» T s w oW
et » e v e L e JWNIAT WS
» oz oMMk e enn v BMETEIN
» ey ¥ B L e BN ITTRNS

Al 6 feggluuumsianimansiduasndnUsnalnihnasinliveud
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5. NANNITVIUVDITZUUATIVAANIUBALLEAINANIT AU A LuUDIRT B
s¥UU EASY SMART METER f® Szuufiaauna kazdnsiey duiinasidusuadaiinely
915 IneFUMUUNISYINUVENTRITEUY WARIAINNA 7

USAINAKY LED Screen

UARIWANTUTZUU Online

- Website
EE - Smart Phone
J a" - e-malil

A%

Real time power monitoring

AN 7 Fregandnnnsvinauuesseuy EASY SMART METER
Tagszuvazyhnmsifiunisidusunaluiianiimesialwih urasdufiuauazussuiana
duguteya waslusunsumsUszananaiiauntu uduanmassninluguuuuidilade Tasszuy
EASY SMART METER Usznaulusie

5.1 1398151998958 UY
suuteweingenilnihiinaueluemdded fasaiwmiunmi 8 Jaussneuluse
1. gunsalnsavianisleuIanalui (NODE)
2. gunsadiiuduiinuazuszananan1sldusanaluin (MAIN SERVER)
3. gunsnldadeyaynitoya (MODEM)
4. gunsniuanana (DISPLAY)

Fegunsaitufindoyaannsadeusetu LANWIF 1§ shlildannsafinsiefiuszuu ngld
gunsallefilusehatu reufiames wae aunsalviu 1wy, fiafdsefaudinumsldmddlaih
(kW) 9109099 saamsnuuazesans deyausinamdtinihasgndsiussuvaslAN uag/m3e
szuuldanenuninsgiu IEEE 802.15.4 lagn1sdeanslfanodrouinsgiu IEEE 802.15.4 14
lulasreulnsamesauindnindnnisdeanstd Mnugiuaud 1M dsanunsaldanulaglidesve
UMD uana N IEEE 802.15.4 Sagnldluaunnves Zigiee flgsuauieniuldnugusig
573979 AMI (Advanced Metering Infrastructure) wdasadunintaya Feasymthitmunudeyaedd
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Awrnnasaliin (kwh) waztudindeyaidu siedu, siedieu wag 57967 Joyanisldwasaulni

v

Hazahg i lganunsaussunaeinila

' )
Wireless Display %>

. e -)) ‘?’
Meter, Node Q
LAN
( g Engi-MON
Meter, Node e Logger TR

Main server

Meter, Node

A 8 fheeslasiadnwessyuy EASY SMART METER

52UV EASY SMART METER fifinsinssgqunsningantadild CT was wmoslniiuuy Digital
azendeiiwesiwiuuy Digital Wugunsailuniserudeya uwazdudrlugdaunsalifutudinuas
Uszanananisleusunalni lnsenfuvesdedyeyiou RS 485 lunisdianedaya wazerduyaanads
dyqyrandugunsailunisiradsdeyan

wagvnidunsdsdoyauuu WIRELESS azonduduetiwesmadalniliaddsinilaenisia
nsvudnazusetundailusurmmigdelninlagled McP3906 deldsulususestwldly Enerey
Meter 1¢ uaznishnmeazld CT iilemsaadunsvua uay ussdugnindrunitensiafauarlfidusy
n1a4 (Power Supply) folds9asnanua ﬁwé’alﬂﬁwﬁfﬂ‘lﬁwqﬂduﬂuﬁmmwmﬁ%maa’lﬁ
lulasreulnsiasisuidrluudasenuludsiiuiindeyasiiu RF Transceiver idedayainny
1195§7 |EEE 802.15.4

5.2 Wafduvesszuy

53UU EASY SMART METER uszuuasiadadayasiiu nasldusualnfiiuuy sneauna
il waznasanal lnefilusunsuuanwadayanisldusuialnin wazaunsaivdoya awise
Sungdeyadoundslduugiudoya Mlvsunsuannsafndsuudumadiin villdaiunsoq uas
Ansesivsunanslélinldlunnd Afmsdeudedumedidn SnadailTusunsudmiudquaszuui
annsahdeyau i Wiy wagaunsafiuideyaseninuszneunsnudeyanislduium

I Tngaslinoudnuay wagn1shanInanall
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TUSUNTUMIUANING _
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- faugmisldndsnuseiu eduam Teidieu uagiel
- fougeniads wasSouiisunisTindanu s1efu sedumv sedou wazsnel
- wdafeumsliusinansdlwihiiugageaeiisaly

6. MwananaUiuIansidnasuvasszuunsRamuuasuaaInanisldndaulnia
FULUUNITUARINATITEUY EASY SMART METER 9euannaieuuunisiglihniing
Asvinlaviavin lagUsvaians wagkanaguluunsiIauenInImi 9

EASY SMART METER Monitor

donan 7 livivh Sufd . om ;i
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nrsuananaUsiuns iR assgy Tukasnartaqiiu lunisuanuaivinnis
ASITABULALIATISINAN AUV LA IngntnF 19N TuanNaIsiUaifIman
vonifiusiavun 3 du Usznaude |

1 prsuaneualugUuuuve ey

msuanamalugluuuresiaiay ssuansraluguiuusssmdsnliihldluiudaqgiu wazs
sonulfegluraandsnulwihasaulufoutagiu uasdmdnulnihiinsiedaldindnwaneenin
Tuguerihidndualddne Tumise vm vesnetullagdu warasaunuidiou fuanstunmil 10

@ 73,373 308,900.33

Qi 2ait Raverl] AN T
ndsenu W luaa il (kWh) "Wl aul (1rm)

ﬁ 3,826.89
s ivh lu el (kwh) artaiutl (um)

A 10 Mreghanisuaninaluguhuuresiiavresmdnuliih uazAlidiglumie v

2 MIuanemaluguveIn v

msuanmaluzuvainsazianida dogansldluih Tuse 30 Tu Tngasssyimeulutagdu
e uuureIns M duusznauvesnsmluunu x azuanada Tuil Ansretalnlufeunounth uay
Tuitoutlagiudunan 30 Ju wagluwny Y szuansfiaUsuanisldlnilumiisves kwh (mhens
4wl Fsamnsaiudsuiiisuluusias NODE wIegunsaliiviinisesraineenudusuuuunsiidu
ausuaues NODE viiegunsal fauandluniwd 13 uazileld Mouse i@eugnasludsiummianis
pvialigegaluusariu awusnguandeyausinansldliihvedduiuivhmsnegnes Tnouans
FuiiFeansniag uazuaniinsldndnusenunlusUvemihednavnisld luveausias NODE v3e
gunsal uanIanmil 10-11

ld foufousayam it (KWh) thedndau dune 2556

Aaganyiiafivhy

300

Nbley i
24 25 26 27 28 29 30 3 01 02 03 04 05 06 O7 08 09 10 11 12 13 14 5 6 17 8 19 20 21

AT 10 fheg1ansviansuSununsiglnfngsy 30 Suluisunaunti wazifautaQyis
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bl nFsuvisudagansidivd (kwh) dszdndau susiaw 2558

Hayaniilylvivh

0 - PSP

24 25 26 27 28 29 30 31 01 D2 O3 04 NE 77 12 13 14 15 16 17 18 19 20 21

A 11 shegunisuanaanisliviinaliihesufidenluguuuuvesiiaudioulunsay NODE
vsegunsal

3 nsudnnalugUvanIsng
nsuanmalugvesmssazuansisdoyansldininsuunauiived fuandunmi 12
IﬂaﬁswamﬁammmsLLamaﬁagamaamwsN k)
- wuneaiiines (Meter ID) uansile vinsavimes nie NODE #ldlunisnsaase
vanansliliiesgunsal vioanuiiiug
- NaX (Group) wansds msé’ﬂndmaqﬁma% 30 NODE $18¢eelaazinuaimy
WINZay 19U NM53anguues dmes wSe NODE sty msamﬂaumwzjum‘uaaaﬂmm WHudu
- ’uaaﬂnsm (Name) LLﬂﬂx‘lﬂx‘lS’]EJ‘U’e)‘UEN@ﬂﬂ'im vi3ean1ud fifed wie NODE el b
M990 Lwaswmmwuwm uazdszinnvesgUnsalifleSsuiiouusinansTdiniindesy
- nstg v (kw) ) uansdismsldlnihlugasatagiuiivnimsieianisislnia
- miensldlnih (Today kwh) uansiomiensléinihasanlututiagiuiiviims
#5991AN5 LG IV
- 1287 (Time) Wanadis Ju-iou-d wazandu Frlus-uri3und Jog Uuiifingg
A5IIANTS L AN
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B soyanmatvibdwsna niheaf

Meter ID Group Name [ Today kWh Time

1 Group 1 Wihsaeduldt 46471 74 2015-09-22 08:27:30
2 Elevator Svivimah 3.4261 12 2015-09-22 08:27:36
3 Elevator Abinde ] 2 2015-09-22 08:27:42
4 HVAC Banaf 1 91.1628 194 2015-09-22 08:27:48
5 HVAC daaaf2 15.9213 37 2015-09-22 08:26:53
6 HVAC faant3 58,4803 142 2015-09-22 08:27:19
7 Group 1 ishasin 0.606 5 2015-09-22 08:27:24
8 Main DB Main Transformer 1 252 893 2015-08-22 08:26:14
9 Main DB Main Transformer 2 75 16 2015-09-22 08:26:19
10 Main D8 Main UPS 536 49 2015-09-22 08:26:25
i3 Main DB Main Widmae 1444 642 2015-09-22 08:26:08
12 Group 2 DB 1 12.4226 65 2015.09-220820:34
13 Group 2 EDB A was i 111 28567 9 2015-09-22 08:22:00
14 Group 2 EDBWhdwas i 12 41268 27 2015-09-22 08:22:06

] o | v (3 a s
ANN 12 GI'JE]EJ’NC"\Wiﬂ@LLﬂﬂ\Wﬂl\J}ﬂﬂ'\ﬂﬂWﬁ’]ﬂ?LLuﬂW]JJEJW\E]i

uwavazdnisudadiounuiianainvesnisuanmatayanisldlui vindiwes vie NODE ¢
Tnulivinmsdsdygrudoyaunigunsalifudufinuasyszaananisldusinalwindussesinaniu
1 Flustiuly Insazianudunauduntunfieuiitowouial uansienIng 13

B sayamtdiii v unnnndiead

Meter ID Group Name kw Today kWh Time

1 Group 1 isaetuldin 46471 74 2015-09-22 08:27:30

2 Elevator Sviviwih 34261 12 2015-09-220827:36

3 Elevator Svbvinde 0 2 2015-09-22 08:27:42

4 HVAC Bacaatf 1 91.1628 194 2015.09-22 08:27:48

5 HVAC Faand 2 15.9213 a7 2015-09-22 08:25:53

6 HVAC dmanis 58.4803 142  2015-09-22 08:27:19

: 4 Group 1 nthasdu 0.606 5 2015-09-22 08:27:24

8 Main DB Main Transformer 1 252 893 2015.08-22 08:28:14

9 Main DB Main Transformer 2 75 16 2015-09-22 08:26:19

10 Main DB Main UPS 536 49 2015-09-22 08:26:25

11 Main DB Main thdwas 1444 642 2015-09-22 08:26:08

12 Group 2 oBlwhdu 1 12.4226 65 2015-09-22 08:20:34

13 Group 2 EDBWMA e du 1/1 28567 S  2015-09-22 08:22:00

14 Group 2 EDBshavioe fu 172 4.1268 27 2015-09-22 08:22:06

18 Group 2 o8l du 2 10.9708 21 2015-08-22 0822:12

16 Group 2 EDBIWIhahoe th 2 72123 15 2015-09-22 08:24:17

17 Group 2 8L du s 6.5964 14 2015-09-22 08:22:23

18 Group 2 EDBihiwas d 3 6.5365 17 2015-09-22 0820:29

19 Group 2 oBtwh dud 7.7238 21 2015-09-22 08:24:20

20 Group 2 EDBWha 2 d 4 1.3524 8 2015-08-22 08:24:26

21 Group 2 OB du s 17.6373 61 2015-08-22 08:24:32

2 Group 2 EDBWhA A B 5 146749 51 2015-09-2208:24:38

23 Group 2 DBwh du e o 0 2015-09-22 08:24:44

24 Group 2 EDBIWhadas i 6 04733 —d 22085-00-20D624ME ¢ wm w -
25 Group 2 oBLwh du7 7.0868 iv- 2015-09-17 20:38.58 =
26 Group 2 EDB D B 7 0213 Va  2015-09-17 20.39.04 |
27 Group 2 o8t dus 8.3091 b 20150917 20:39:10 ;
28 Group 2 EDBihasae i 8 0.3923 ‘Wa |2015-08-17 20:39:16 .
29 Group 2 oBwh du g 7.074 !m 2015-09-17 20:38:46 ]
30 Group 2 EDBihd s i 9 07833 o 2015-08-17 203832 ;
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7. Wsunsudesrziinisidusnalniivesssuunsafanuuasuansanisldnasnulnia

sUnuulUsunsudaseinsldusunalnitvesssuy EASY SMART METER 9guandnais
Umnanmsilnihivinisesetalddanun Tasussmnana wasiieuiitsudoyansldinitluiuy
sefu Moy uarmed wiewhuswalfeglugualitiglunisldiwlumioe v wanaguwuuns
dnaueianing 14 fadunisliessinginssunisldndsnu uagdadunnslindanu Ysznauly
Fremsiwszsiludiunginssumslindsnu Wisuisunmsliwdnu uazeensisnu Tnolotou
Toyaiifiosnsmsuiaiaanysal nadu Analyze nsmimsiinsissinaszuansnsmesnunifudeyalu
FULUURNN

EASY SMART METER Monitor

Senninedarminvlindeny was damunhindan

A 14 segrelusunsuiesesinsduSinalnieessyuu EASY SMART METER

7.1 nMsAesziludaungfnssunisldnasey
nsimseiludiunginssunsiindinuasuseneuludrensinsizinanun 3 Wadesde
Suuneuiivoivienguimes dadiuvesmsliwdsnuliia (kwh) wagAndsvesiddlniiiluue
avfu (kw) nefiseazdondl
4.1.1 Swunaufiwesuienguiinesnisinszrinsleusnadwiduunauiives
Ienquilines LﬂumﬁLﬂswsﬁﬁagaﬁﬁmiﬁmuﬂmiLLamwa’luﬂmﬁaﬂmﬁmm 4 fin ey fie
- Meter uansiis Arlunsidentwaslunisuanna lnsanunsaidondmeosvinanuai
ay 10wes viediweivnaiTiuiu
- Values wanadis Arlunisidennisuansnasanualugyess kWh, kW uag Baht
Tuntsuanmaluiuiuny Y
- Time Period wansdis Arlun1sidengraniuanluniswanina wueld 2 aruian
A WUU Hourly waguuu Daily
- Period wanadis Arlunsdentrsuiilunisuanssa nutiavesdy
Aasstanslausunalnihlunisuansaluwuauny X
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Tasguuuulunisuaninaresnisiinsiginislduinalnihduunauiivesvienguiiines
WAPIAININA 15

& vwmnsuanma I T minadmsnilindeny

Meter: sayany ldwdss i (RWh ) doundenafu na Meter dauntu 14 Ay 2558 Sotudt 18 Aume 2558

Time Period:
houry @& day
Period:

08/1412015

001872015

wouee D

Al 15 fegrsmsnansravesmsiinseinsdusinallwindwunauiimesvienquilees
wagtileld Mouse i@eugnasludsihumisnisasaialigegalunsasiu ssusinguaudeya
Usinun1sTéiniheesluiuiiviimnagnas Tasuansiuiifesnisnsiag uazuanaiinslingsny
oonuluguraamiredaiaunsly luveausias NODE v3egunsal wanafannil 16

W Siesinadnssumatadwiosn

Yasyanldndssiteidh (kWh) doundeno i wa Meter dauniud 14 fuurom 2658 Safnt 18 Auutsu 2558

wingunsal



SNUMSIAYN 256742 M7 139

4.1.2 dadruvesnsianasnulni (kwh)

mslnnegidadiuesnslindanulni Bunsiinngiteyaifinnsfvuanis
LananalunsidonAmimun 2 A defu A

- Meter wansda Alunisidenilmesiunisuanaua nganunsadeniwesiilaniua
atiay 1 inod

- Period wansis Arlunisidendrstudilunisuanana aiugieveaiudl fideenis
Finggvansitusunalnii TngaswanmaSeuisunslouSuaninlugie 1 duailutiswes
Sufidonnisuanina _

sUwuvlun1suanmaveansliasiedndiuveinislondenulnii asuanmalugy
gpansenay Wisurasanmsldusinalnih 1 Uansk waneiannd 17

AaninimafarmimslinAse uay dnmumrliniony

B v eanena W T eednmeastindens

Anown s Tafrde s wWe (V) Ama ot 1 doun el 14 Avuww 2558 downde 7 1w

f

1. ol wwaadateidh
e T @Wed OTh OFi @Sa @5 Mem

i

0911472015

[

AN 17 F9819N1SHARIHAYRINITILATIETERdIUYDINT o Na U lndn

4.1.3 Aundsvesidalnitlunsaziu (kw)

msilasgiaadsyeaiidsiiinlunsasiu Wunsimseideyaiiiinisfmunnis
wansalunsidenAavun 2 i daefy Ao

- Meter w@nafia arlumsideniiwesiunisuanma lngaunsaldeniinesiuansuadn
av 11wos

- Period wansiie Arlunisidengdreiufilunisuanina aiudasvesiud fdeenis
Fiasreiansisusualnin TnsazuanaaseuisunisisuSunaluirluegag 1 dUavilugisves

o

TUNABNNTULEAINE

g'uLLUU’luﬂ"t'sz,LamwamaamifiLﬂiwv?ﬂ'ﬂLagaﬂaqﬁﬁé’ﬁw%huﬁazi’u zhannalugures
neidudua 3 Wy Ussnoufemmsldinihgegn (Max) anadenisldlnii (Ave) wag Amsld
Inliheingn (Min) wanssannil 18
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Meter: wradumeed sty (V) fenaftl 1 KranTinl 14 duaran 2568 downie 7 %
1 ol

Poriod:

09142018

e (D

ld‘ L 1 a 6 1 A o @ ! o
A9 18 fegranmsuaninavesn AT sinnadeuesiiadini luusay iy

7.2 Wisuiigunslandesnu |
mMshaeiluduisudisumslindinuasysznoulumensinsesinamn 2 shdesie
Fachumslandanulnih (wh) wasdadaunslamaalnih w) Tnefisreazideadeil
7.2.1 dndrunmsigndsnulnd (wh)
myiaedadiunsidndsnulnih Wumsiesed ”au“aﬁﬁmsﬁmuﬂmmamwa
Tun1sidendianun 3 f daefy fe
- Select Meter wansiia Alumsideniimesiunisuaniwa lngaiunsadendinesin
wanwnaitay 10wes vielmosvanefndouiy WeawSsuflsudadiunsldng sl
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- MWA : Metropolitan Waterworks Authority

- EIT : The Engineering Institute of Thailand

- TISI : Thai Industrial Standard Institute

- ANSI i American National Standard Institute

- NEC : National Electrical Code

- ASPE : American Society of Plumbing Engineer

- UL : Underwriter’s Laboratories Inc.

- NEMA : National Electrical Manufacturers Association

- NFPA ; National Fire Protection Association

- ASTM : American Society of Testing Materials

- BS : British Standard

- FM : Factory Mutual

- ASHRAE : American Society of Heating, Refrigeration and Air
Conditioning Engineers, Inc.

- WPCF : Water Pollution Control Federation, U.S.A.

- ANPC ; American National Plumbing Code

- TIS : Thai Industrial Standard.
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wAUAIEN Plug LLUUmaﬂmuaaﬂvaaﬂﬂmammwmmalmasmauusmwﬂw io Ny
1 Wrllgaduluduvie avvinisaen Plug soidladoensseviowiiiy
'VIEJS“‘U’]EJU”WWHWJEJﬂEJ‘L!ﬂiGlLUuLL‘U‘U Socket Jomt with Cement Lining. v183g@84¥131n
ﬂauﬂsmLaiuLwaﬂiﬁlmmmmumamaq uan. 128 ﬂuﬂmmw 3
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wfondunuundnvasedinsdvinldsueysd Yaenduhdndundnvdenseuninaiy
uazfidaidlauvisldiuAuasfoninismdng Flint Coat waglilddAuathamniuviouds
vy Flint Coat wiewisesiuvie wazderorne q AdwioliafaFovdosasiosgaie
Plug dwiugavieliuiununiitedunsyu mam aslugasuluiduvie aznen Plug eandaiile
fosmssiovieitiu




18N5@UN 256742 WUNN 157

nund 11
n15n1dUaeny ( PROTECTIVE PAINTING)
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n1IMNAUSIIuneas1e (Site Painting)
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FTUULATRIGULN

1. sen9aly
1.1 ffuidesdamuasindassuuiadesguinwongunnisznausineg muiuansiuuuy
TneiYanuazgunsnindniléluszuuiaiasguih
12 5::1111Lﬂ?aaquﬁmwﬂauﬁ'mqmstﬁshqqé'f@f:
1.2.1 1A309gUtH (COLD WATER SUPPLY PUMP : CWP-1, CWP-2) 1131 2 90
1.2.2 Lﬂ'%iaaquﬁmﬁmmﬁu (PACKAGE CONSTANT PRESSUSE BOOSTER PUMP SET
(BP-1)) wiaugaiumy 31u3u 1 4
1.3 n1shnsagunsaiszuuiaiasguitimslifndalmzeuses msnuuavarmsaldonldib
9E4A
1.4 dninpundemelussrinsmsiinng wu futes wils fiwmundedusugiiieadotiu
MoAITINANITINwmMINaren gsuinsweaiiunisunlalnssusesvilousiy
1.5 WifFuiadanyrannsvietsteaiu taquadnwindestieniegunsaiauiiiadestu
sewhafiduunsiasanigluenas mngunsaifnaniisgymeniaidemedindaglifuiaveu
Lisnsallaepedu
1.6 fButauenaazdesdaiinsasuiisuaudnuazuouaiosguin (COLD WATER
SUPPLY PUMP : CWP-1, CWP-2) uazia3e4guiinfinusafu (PACKAGE CONSTANT PRESSUSE
BOOSTER PUMP SET (BP-1)) wouuuuuan sndenfuiiuminendefmunuasassioessynadnue
Fofgulidaau museaziBuaiiumingrdufivunlusiens 2.1 uag e 2.3 Weuseneuns
fnsan neliduaizitiauasim

2. MwaziBuagudnuuzianizvaan TnsfiswaziBuadail
2.1 1AF84g U1 (COLD WATER SUPPLY PUMP : CWP-1, CWP-2) wiaugaaunu
I1UIY 2 YA FIAFEUE9Y 80,000 U Fautludiuauity 160,000 um
AudnvMzIaNg Teandundeil
2.1.1 1y Non-Overloading, Centrifugal, End Suction #38 Horizontal Split Case,
Vertical Split Case %38 Vertical Inline Split Coupling, Luu Slngle Stage %139 Multi Stage Tu
TngnsemLuBInes Tmamuaﬂﬂsm Flexible Coupling LﬂsaqaumLLaumaLmasmaamﬂmaauu‘lﬂsaﬁm
maﬂmuLﬂmﬂumagwuwmmnmaﬂIﬂsaam (Structural Steel)
2.1.2 Technical:
- Pump speed on which pump data are based: 2900 rpm
- Actual calculated flow: 22.6 m3/h
- Pump with motor (Yes/No): Y
- Resulting head of the pump: 53.15 m.
- Actual impeller diameter: 210 mm.
- Nominal impeller diameter: 210 mm.

- Type of impeller: Standard
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- Mechanical seal type: Single
- Curve tolerance: I1SO testing code 2548 Class C
- Bearing design: Standard
- MaxPowerP2AlongTheCurve: 7.196 kW
2.1.3 Materials:
- Pump housing: Cast iron
- Wear ring: Bronze
- Internal pump house coating: Zinc chromate primer
- Shaft: Stainless steel
2.1.4 Installation:
- Maximum ambient temperature: 40 °C
- Maximum operating pressure: 10 bar
- Pipe connection standard: JIS
- Type of inlet connection: JIS10K
- Type of outlet connection: JIS10K
- Size of inlet connection: DN 65
- Size of outlet connection: DN 50
- Pressure rating for connection: PN 10
- Coupling type: Flexible w/o spacer
- Base frame design: C-channel
- Code for base frame: 19
- Grouting (Yes/No): N
2.1.5 Liquid:
- Pumped liquid: Water
- Liquid temperature range: -25 .. 80 °C
- Selected liquid temperature: 20 °C
- Density: 998.2 kg/m?
2.1.6 Electrical data:
- Rated power - P2: 11 kW
- Mains frequency: 50 Hz
- Rated voltage: 3 x 380-420D/660Y V
- Rated current: 14,54-13,2/8,37 A
- Starting current: 724-724 %
- Cos phi - power factor: 0.87
- Rated speed: 2930 rpm
- |E efficiency: IE3 90,1%
- |E Efficiency class: IE3
- Motor efficiency at full load: 90.1-90.1 %
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- Motor efficiency at 3/4 load: 90.9-90.9 %

- Motor efficiency at 1/2 load: 90.8-90.8 %

- Number of poles: 2

- Enclosure class (IEC 34-5): 55 (Protect. water jets/dust)
- Insulation class (IEC 85): F

- Bearing insulation type N-end: STEEL BEARING

2.2 n'ﬁﬁﬂﬁ”mazszuumsv‘hmum%aag'uﬁﬁ (COLD WATER SUPPLY PUMP : CWP-1,
CWP-2)

2.2.1 LﬂiaaaumwwﬂmmmmwuLmuﬂauﬂ'ﬁm (Concrete Foundation) nunlsitae
n71 10 sy, Iﬂauaﬂnszuaﬂmsaua“mauua $1d89 (Inertia Base and Vibration Isol ator) lUgse1m3
wuﬂsuawﬁmwmimw

222 iouumummimmu‘uaqmsaaaum (Tranferpump) uagseRutiUseUlud
v maammmaﬂnmmmm“ﬂumﬂs Uﬂumm‘umﬂs gUnTail Water Level Controls @glnain
Mounting Connection (Housing) 11!LLmammLmawamaLmasmmaum“[ﬂa Water Level Control
fouduuuy Floatless e Displacer Type Mercury Switched, Porcelain of Stainless Steel of
Equal Displacers, Stainless Steel Suspen5|on Cable, Cast Iron Mounting Connection NuaIMusu
175 ﬂaummammm 100° F. mswasediu Level Controls musgyluwuy FTUUAIUANATITNNINUYDY
LﬂsaaaummmsaLaaﬂmsmmulﬂ 3 wuudet

N, UUBITUAT (Manual) msaqquugww‘hmuw‘%wqﬂﬁw\a'}ul,ﬁanmﬁu Start
%58 Stop

9. WUUASaTuLA (Semi Automatic) msaaauuwvmmumaﬂﬂﬂm Start uagnen
mmu‘[maamiumLuasvmuﬂummuwaammmwmwumh

A. hUUORLUITR (Automatlc) ammsmaumaammvmanummu (Alternating and
Parallel Automatic Operation) 1ile

- diefnhldAueglussduung ffqﬁ"wwé’emagiuisﬁu Low Level 1A389gu
hagvho 1 nas

- Luamm’lmﬂuag‘lusmwﬂm mmuwaqmmam“mmalﬂaaumsuﬂu Low
Low Level (fasziufidrsasiiiitentsiuimnas) Gesguiiasiaundenty 2 1nies uaversouds
?@ﬂﬂwﬂ’wLLﬁ\‘iLLauLﬁENlU‘VILLBNWJUﬂmLa“‘VTBQﬂ’JUﬂNﬂa’N

- mamm'lmuasﬂusvﬂuﬂnm LLa.umsaaaummmuaummuwaamasﬂu
seAuUnd msaaaumﬁ]“mﬂmmu

- LuammuwaqmmmuawuLﬂuﬂnm High Level syuuagdosdsdnyain
maumLLa~Laaaiﬂmt,mmUﬂuuamwmmmmaw

- Lmamm’lmuaﬂaammsmu Low Low Level (sgfufidrsasliii
héumds mandedsaal) w3ssguinUssiharlivhou uazasdosds TR UAQL
HHIAIUANUAETYIDIRIUALRATY (awznsdinfindoaguihdumas)
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- flofalliAufRuguissedu Low Level indosguihasyiaulfifiuung
(MsUSURTUsEINRL 50% 209UTunsih)

~ seeuiiiudsdmiussldausmunssdiuan Floated Valve

- Lﬁaé’ﬁfﬂﬁauﬁssﬁ’uam’iwﬁﬁmumﬁ High Level szuuassiosddy gy
ﬂ’J‘c‘JLLE‘NLLﬂ"LE“IENlUWLLNx“Iﬂ’JUﬂNLLauWﬁaﬂﬂ’lUﬂMﬂaN

. msmaumﬂ shosilaindidoniielmatosinsduidsuntsineulag
Saludth suseunsieuLAazass muL'wa'l‘wmmumimms’[fwwaumaqqumLmaum'saa
TndiAeariu

2.3 1A309g U LA NUTIAY (PACKAGE CONSTANT PRESSUSE BOOSTER PUMP SET
(BP-1)) W3angAuAx $1u3U 1 YA 31A1MBNIY 100,000 UW FuTUTININRY 100,000 YW
Audnuziany TeazBundsil
2.3.1 Package Booster Pump ({ugavasadosguih IngldiadosguiimenTys End
Suction Centrifugal %38 Vertical Inline Pump $1uawlaisinnda 2 1n3es wisnmszylutuuuday
Usgnauidigariufl Pressure Tank wiengunsninuaunisvineuvesyaiaissguinfiuaudulag
SnluiiR wleliyavaandosguihannsadiehmuuinanudesnmnildlueiais YaLATIgUI
dueuduiifiosseneuduinsugaanlssnuludn uarldsunsmeaeundeuisiusesmsvien
youniasguinlaniduuos
2.3.2 Technical:
- Pump speed on which pump data are based: 2900 rpm
- Actual calculated flow: 80 I/min
- Rated flow: 80 /min
- Resulting head of the pump: 25.8 m
- Rated head: 26 m
- Impellers: 1
- Approvals: CE,EAC,UKCA
- Curve tolerance: 1509906:2012 3B
2.3.3 Materials:
- Pump housing: Cast iron
- Impeller: Brass or PPE+PS
2.3.4 Installation:
- Range of ambient temperature: -20 - 55 °C
- Maximum operating pressure: 6 bar
- Size of inlet connection: 1 inch
- Size of outlet connection: 1 inch
- Qutlet position: 12
2.3.5 Liquid:
- Pumped liquid: Water
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- Liquid temperature range: 0 - 40 °C
- Selected liquid temperature: 20 °C
- Density: 998.2 kg/m?
} - Kinematic viscosity: 1 mm2/s
2.3.6 Electrical data:
- Motor standard: IEC
- |E efficiency class: IE3
- Rated power - P2: 0.75 kW
- Mains frequency: 50 Hz
- Suitable for 50/60 Hz: N
- Rated voltage: 3 x 220-240D/380-415Y V
- Service factor: 1.00
- Rated current: 3.00/1.70 A
- Starting current: 840-920 %
- Rated speed: 2890-2910 rpm
- Enclosure class (IEC 34-5): IP44
- Insulation class (IEC 85): F

4 .
° @

2.4 53UUN1IMNULATBIGUULANLTIAY (PACKAGE CONSTANT PRESSUSE BOOSTER
PUMP SET (BP-1))
2.4.1 S3UUATUANATHINUYALATBgULNLANLTIRY (PACKAGE BOOSTER PUMP
SET (PBS) aunsadonmaviauld 3 wuudal
N. WUULAEA (Single Operation) iA3aaguiusasLAaagyinaIL 99NN3ATIT
U9 Pressure Switch

U wuudnludlf 2 (3) Lﬂ%‘aqquﬁwaé’uﬁuv‘mm (Alternative Operation)
wiesguiusaziadesaduiuriienu Wundesguiimdn Outy Pump) wasifuiriesguiinges
(Standby Pump) laeanlusia

A. LUUSHlLA 2 (3) wdesguihdisiuvinnu (Parallel Operation) 1A3esgu
haginundeuulasdnlui@ wWemaudusnifismun
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SANITARY AND FIRE PROTECTION SYSTEM EQUIPMENT SCHEDULE

— ITEM | EQUIPMENT EQUIPMENT p—— SYSTEM COMPONENT CAPACITY APPROA ELECTRICAL DATA CONTROL POWER PP .
NO. NO. TITLE. & SPECIFCATION | HEAD | FLOW | (KW) | RPM | VOLT | PHASE | HERTZ CENTER
WATER SUPPLY 1 CWP-1 COLD WATER MECHANICAL END SUCTION 60m. |30m3./hr.| 75 2900 380 3 50 SMCC-1 FLOATLASS SWITCH AT UNDERGROUND TANK
SUPPLY PUMP MACHINE ROOM. CENTRIFUGAL -LOW LEVEL ALARM,LOW LEVEL STOP.
GROUND FLOOR PUMP -HIGH LEVEL START.HIGH, LEVEL ALARM
FLOATLESS SWITCH AT ROOF TANK
2 CwP-2 COLD WATER MECHANICAL END SUCTION 60m. |30m3./hr.| 75 2900 380 3 50 -LOW LEVEL ALARM,LOW LEVEL START DUPLEX
SUPPLY PUMP MACHINE ROOM. CENTRIFL }GAL -LEVEL START ALTERNATELY.,
GROUND FLOOR PUMP -HIGH LEVEL STOP HIGH LEVEL ALARM.
3 BP-2 PACKAGE CONSTANT|  MECHANICAL 2-CLOSE COUPLED |25-35psi.| 12GPM. | 20 2900 380 3 50 BP-PANEL AUTOMATIC OPERATE WITH PRESSURE
PRESSURE BOOSTER| MACHINE ROOM. VOLUTE PUMP CONTROL & TANK LOW LEVEL CUT-OFF.
PUMP SET. DECK FLOOR 1-DIAPHRAGM
PRESSURE TANK W/
CONTROL PANELRACC.

UL LAANA1919 SANITARY AND FIRE PROTECTION SYSTEM EQUIPMENT SCHEDULE
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- Taufurly 1xLED18 W. (>60x1200x150 mm.) 12.00 | n 500.00 6,000.00 115.00 1,380.00 7,380.00
~Truamdlavidwdeuileih 42 E27 viaen LED215W 78.00 | 1,000.00 78,000.00 115.00 8,970.00 86,970.00
- anglnuazgunsalusenay 1.00 | 91 30,000.00 30,000.00 3,000.00 3,000.00 33,000.00
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Ball valve
- DIA 2" 4.00 | «n 1,030.00 4,120.00 400.00 1,600.00 5,720.00
- DIA 3/4" 4.00| «n 165.00 660.00 150.00 600.00 1,260.00
C  |Y-Strainer
- DIA 2" 200 | 9@ 3,500.00 7,000.00 400.00 800.00 7,800.00
D |Pressure Gauge
- DIA 1/4" 4.00 | «m 600.00 2,400.00 100.00 400.00 2,800.00
E  [Foot valve
- DIA 3" 100 | Yn 1,780.00 1,780.00 600.00 600.00 ' 2,380.00
Floatless Switch 200 | Y» 1,500.00 3,000.00 400.00 800.00 3,800.00
6 |fafuhdidogudumadh @ Water Tank wiouands
- fufudhaunuiea wwukeity suRAILg 2,500 Ans 4.00 | 21,000.00 84,000.00 4,000.00 16,000.00 100,000.00
H o loisluduiisndudmivinadandosguiiing 1.00 | wan 20,000.00 20,000.00 5,500.00 5,500.00 25,500.00
| fuegfluduiiduiudmsuindundesguiilm 1.00 | wan 15,000.00 15,000.00 5,000.00 5,000.00 20,000.00
) |owsrdereimesnwiouueluiis 100 | iy 5,000.00 5,000.00 10,000.00 10,000.00 15,000.00
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- Andoneu uazdndaglvai 1.00 | “Job 51,041.42 51,041.42 51,041.42
- MDB 1600/1600 AT 1.00 | Job 1,450,000.00 1,450,000.00 1,450,000.00
- ACCESSORIES 1.00 | wn 5,000.00 5,000.00 10,000.00
- indesUsrnanauasiutuiindeyanislindsunisivit 1.00| ¢ 45,000.00 45,000.00 45,000.00
- intesdrsadll (UPS) munalaisnnda 300 Watt 1.00 | 1n3ae 4,500.00 4,500.00 4,500.00
- Wuangseuudoans 1.00 | wn 2,500.00 2,500.00 2,500.00 2,500.00 5,000.00

1.00 | Set 9,500.00 9,500.00 1,500.00 1,500.00 11,000.00°
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1.2 |PACKAGE CONSTANT PRESSURE BOOSTER PUMP SET 1.00 YA 93,457.94 6,542.06 100,000.00 100,000.00
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e Junuanuy s1adeviag Wy %
AU 100 5,000 500,000 16%
aual 120 2,000 240,000 8%
ATAL 400 2,000 800,000 26%
753, 300 5,000 1,500,000 49%

32 3,040,000  100%
125,000

3,040,000 X 100= 4.1 %

= N o=, T
% ACC PLAI % ACC ACTUAL 100%

58%

479 ®
7 4% e
@
%
10%
1%
1 2 3 4 5 6 7 8
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3)
4)
5)

25

Money

% PLAN

1

2

3

[

($10]

nAa

20 20 20 20 20
(500,000 X 25)
25 25 25 25
= 125,000
100
Money 125,000 245,000 245,000 285,000 535,000 535,000 535,000 535,000
AccMoney 125,000 370,000 615,000 900,000 1,435,000 1,970,000 2,505,000 3,040,000
% PLAN 4% 8% 8% 9% 18% 18% 18% 18%
% ACC PLAN 4% 12% 20% 30% 47% 65% 82% 100%
% ACTUAL 1% 6% 4% 7% 12% 12% 12% 4%
% ACC ACTUAL 1% 6% 10% 17% 29% 42% 54% 58%
% ACC DIFF 3% 6% 10% 13% 18% 23% 28% 42%
% PLAN/2 2% 4% 4% 5% 9% 9% 9% 9%
% PLAN/2 DIFF 1% -2% 0% -2% -4% -4% -4% 5%
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