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famgunaalang 1 uasfndeTangunsaiimunios lnedosindunisnudefinualunisfindas
suasneandendy q funiinendeadednual AvuanuIeaziATaUYAILET \WousIq
TnUssaeAdasu

6.2 FANTLNATTTZUUREAINE ToIn1IRER IWHsITaalLaI0 ing UUNARIEIAITDRTH
1 MWac Fidnflumsdasslifuluanuda 8.7 ssuu Solar Monitoring System twanunsaifiu
AudanBruazundndauifundanunaunuld imﬂ@ﬁmmmﬂu@ﬁfmﬁamﬁuﬁ
7. Sofmualunsanseszuulniimdenuuaeing
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7.2 NTFINE1D
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psgiideiulpedidgn soluil endudmiunsdiinasgulisymislinseunauisgunsal
fave)

(1) wwsgrunaaimigaamngsu (Wen.)

(2) Internationat Electrotechnical Commission (IEC) ..

(3) Underwriters Laboratories (UL)

(4) American Nationa Standard Institute (ANSI)

(5) Institute of Electrical and Electronic Engineering (IFEF) ,

(6) The National Electric Code (NEC)

(7) British Standard Specification (BS)

(8) American Society for Testing of Material (ASTM)

(9) National Electrical Manufacturer’s Association (NEMA)

{10) Deutsche Industrienormen (DIN)

{11) Japanese Industrial Standard {(JIS)

{12) Conformite European Mark (CE Mark)

(13) smsgrunsissendlifidmiudssmalng we. 2556 vieatudian

(1) anpsgnsiasemalatfiszuunsudalnfhonndsnuuaefing we, 2559

wiatiudgn
(15) sidsumslaihaugiinainshedormusmsideusrelaseineluih we. 2559
veatuaan
Tunsalinmstaudsszuiannagruanatuinasgiuvosdulidefionmsguriesdudundn

7.3 Fafmuanall
(1) WWIIN1581579 PENUUY Woudam Rassssuuranlnimginulasenfinduumdann
auveasn (Solar Carpark) Faadefidoilsronisiuinsivazidean1shndessuuuas Shop
drawing  fimsasunufusedagiansiléfueyginUszneuin@wimnssuaiuauainaniinns
(M) seduansiy videgent Useneude
1.1 Uuuusazsensiwalanasiesasuursaduasonding dwmiundienaiusensa
1.2 wuunaasseasideanuldheesszuus wisussuu Grounding
1.3 Uszifiuswdeaulwiriimadwdnlidusodilus Wusedy sefounazsied
APTNGEYFLRN 9 etz Iﬂﬂiﬁ’ﬂﬂmmuﬁ"\aaqﬁgﬂéfmmmﬁﬁuﬁw‘é Adhieausluszdvana
(2) dwmuniseanuuuuaznisiadeszuulasadnadng q azdeadulusumnesgiunes

o
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sreniulununagrunsindaaliihdmiusemalne we. 2556 vieatuatga uasgunis
Aananalihszuunisedaliihanandsnunasening wa, 2559 nieatuaign vesimnssudany
wisUsznelnglunszusus Ui wasinasgrundadusngaamnTy nshindamslaih - spuudie
Adalrdmdauaseniing wen. 2572 winmmsgruiana nldlamvualilvlduesgiuanaunu wae
wieldnstesaduitlaegndasmuuuuiazssraajomne ddefdufedeunmangmunuey
oI ddeEnwal naualaanduniieaue

o 3 1%
or @) s 1

(3) AleunsRnnazdasdestanisiagguniaivianuaiifndeanioudiedsliuninendy
Tdudnual Wureunaudaunsofnagld
(@) Foardrgruszynlasanisdadalifiuiliuizey 9 fidrsauuseyudesiidinalunis
dnduladamsuaznsiuseasdsavedasinisiduatineg
A v o <o a 2 o Y per W v oW =t )
(5) winedaglird i vunliludyguazdedmuninduhelidilavieasdelunu
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8. uuUFUTENTVTeRENIRIONIE

¥ o ¢ o e =t -1

8.1 danviunvoINGTada ing Us8asidenndil

(1) Wuukslraduatafinduuundnddney (Crystalline Silicon) wiin Poly-crystalline 38

Mono-crystalline fnddlwigsaasiousdhifonndn 500 Sad (Wp) UssdvBammusdliion 15 Wedidusd
o ¢ o sl A 9 = VoAl .
nastunnsaduasenfindindalulszmalve Inonuuendrsudnguissyunasindalulssmalne
d‘ = ot 1 = ar sJ’ | =
et ufiuuamanluiundudaausiioUsznaun1swan s
o @ ¢ aly w - as 3 E .
(2) WHundnduanlauinsgrundadudgaainnssy (1en.) Wie International

Electrotechnical Commission (IEC)

o
s = = [y

(3) wnngaduatenfindiiianennyauasiilifiane foudundefusiiilieseamnanisi
Wendu wagilaidsliihasaamilounuynuma

(4) #n Output Power Toterance pglutasendng 09 e +5% vioRni

5) finseuunagaduatoing (Frame)

= L3

(
(6) Power Temperature Co-efficiency Wisni1 -0.41 Wesidus sepsrivades
(7) Suusziuesgnisidauunasaduaaiiing (Manufacturing Warranty) taisiinin 20

LLEe

P

@ o a W ' a ' 5 P = V& 1 & & e
Zulssiunmsaaangsnulninlisingy 90 Wesidud 7 10 U waglisiingn 80 wWesidus # 25 U lee
o v o w Y Y o o + o v 94
fiwtledafussfiudsyansawindsimil (Prax warranty) sasusasfildaunaenaignisldan 25 U

AuesgIUIInUITEngRaavEefunud Y

8.2 Grid connected Inverter Yunalaiffoandn 100 kW wiougnaiugussuulvi
. = at 1 - I ar = o & e =
(1) Grid connected inverter Wunndusiuarquiszyeyluiyindadunduneiinedfil

8 a td L= 1 1 = d! 1
wanageuiluldnndoimusmsiveloaniedeveinslafidngiina (PEA) Fswminagautod
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| P o o | = o ol
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(2) finansvagevdunaiines (Inverter) MUNMI§1Y IEC61727 30 IEEE1547 %30
tAsgIURRn IS LU |

(3) Grid Connected Inverter azfasiiyn MPPT Litfaunim3awindyu 2 ya so 1 Grid
connected Inverter ag@psiiussansnw liteendn 98 iwesidus

(4) Grid connected Inverter Wusdadaminiisgsunistostulaiosndy P65

(5) fiwiheeaunsagansranvesduieined (nverter) 16

(6) annsadeudeiuszuy (Monitoring)

(7) 9zdpaiiszuuileatuiiing (DC/AC Surge Protection) asuuiA3asduiiasines (Inverter)
Faf N TR AN SEUAARY

(8) Hgunsaitlasfunssuaiiuau DC

(9) awspaiiniutsziundenisindalfon moawuihdinadades fauesaesfenidud
flmiinaodliiusmine1dodednue]

(10) grugmstauesadsadinivdeiulssiuduneiinesangunudmielaensdutszsmalng
Tnosyydoniwdn duuznisiauesimBuseniuussfudueiined  Tnodasdeuviatudouls
aunsaldeuliuninelu 1 Feu dudusuilldsuudennumivededednua Tadliadldae
dandiu Inelvdumisdeiuusziuduneivoionfunudmislaoasluvssmding o uasuu
Tudeymn

8.3 Taseadesasfuyaunagaduaeniing Seasdendsil

(1) Yandldvilassainsosiugunasaduaeniindiionn Tavigunsaisnaukun 1
Fitting, hardware Bolt Wa Nut ¥191n Stainless steel Grade 304 38 lansUaanaily wisvagdy
fifguvimiefindy fadutageuninifiesnuuudmiulisunsinsemusisadiasofindlasans
wazHARd Il nemdndidenlddoddinnsgiu ven. I3 unasgumssdngaamnssuras
wanustazUszan (Wen.) uanussiam uen. windaau wasilufusesnsiiiinsgu Wedsstunis
ieatuynnsdl wasAnlupsoudaieu wnaseenainlseu maniailud (Galvanize steel ) Al
UINTHI

(2) FlaueTIndasImsuasiden Shop Drwaing flasuususesiagieng sedvantey Wu
oeation (auaseuninendindednual eRansarldaudureunounsinie dmsulasaadns
pIMTILIERATE LiRRdaETaTLANeTindi U Sulsznaulufne madsnou nsteads
grusnfumineas uarlassedmdinn fosrunaveonuuungliiuge mesgdmiu
PIAIANFUNTIOY CE 1015-40

(3) golasaairesosfuynunaraduasonding dosesnuuulitivuaivmzan fanusiung
udauss anunsanusenssauznsidanudiliing 25 wasretund wasiminveslaseadis
sesfugaunaaduatefing fosliafurudemesomaudusmwedlasairandinifienansi
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5) galaseadresosiugnunnsaduaioiing Faswoarsfunimunigiunisinsanialui
dwmdulszmelng w.e.2556 viieatuaaavionuduuzivagnde

viail Tunssenuuurelasainsesiuyssadumeiinddosnsnuuuliilasmiafiuii
Tndasdaliiiulaviovnatu-as uasmadudmiuiudioiamsadhdafosudunisteuusy
wazingadnwigaunaaduaserfinduundsanlaegislaondvuazasninynunigaduaseniing
mendadaald

8.4 gunsnilesiunasiandssszuylin
8.4.1 gunsaivamsasssuuliihnssuansadmiunmssuinga (PV Firefighter Safety Switch)
(1) sonuuudwivldiuliinssuansmessruuwaduatenfinddmiunsauinga
(PV Firefighter Safety Switch) lnslaniz
(2) Mehgunsaiasiaadin-Uanees aunsmhldnemetiowssdssuuieaiililide-Ua

eSO PR CTIVATGY
(3) mneidanssualivededaidannd 1.25 wiveaRfnnseuagage (so) UoynuNe
waduaeing |
(@) SiRRAnseuasmaas isc lifngn 1.25 wieenseuadnians Isc vadszuy
(5) anansavamaeasiavilaelidesanivan
(6) Hifaussruliinnssuansslalisni 1.06 whusswesiu Voc tasseuy
7) 1l indicator UBNAUMUIYSRANTIENSYINTY

) i

)a

) Tt

(7 4

8) szaunstesiulitounin P65

(9) finuandFnuunggu IEC 60898 ¥i3o IEC 60947 v3aLiiguiil
0)

(1
RamamuanasfiRasaRIsaR LD TIRg

W o w? 'é qJ Qs ldl
m@maawma“lugmmuqﬂmm“[manws wgnnginsesdandsanulnin an1un

8.4.2 DC Circuit Breaker d1vsutlosiunazlanaay Inverter dmulufanssuans
(1) asnwuvdmsuldiuininaseuanssdmsuszuu Solar PV lnaawie
- oar 1 o 1 2r | | Y
(2) vnaRienszualwisoieitesnit 1.25 whoesifanszuagan (sc) veaynuns

\waaLaIDing
3) fiffnszuadanees isc lisng 1.25 WINUaaRANTEUAGER Isc Yaes¥UU
@) annsauamaasiwihlalaelifsslanlnan
(5) fiRfinusesilrihnszuansslaliannga 1.06 wihmewsediu Voc vasseuy
(6) 1l Indicator UenFLMLVSEANTIZASYINTY
(7) ﬂﬁgqma‘lumwmuwm‘sﬂa%ﬂu‘luuaamﬁ IP65
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(8) il mﬂuummummmu IEC 60898 ¥158 IEC 60947 viaLfiguwin
(

9) fnsitagelugdmivgunsailaeany LLEJﬂmﬂ@m‘iawmwmmmw% anwh
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8.0.3 Ac Circuit Breaker dwfudlasiunaslaniaas Inverter sinulwfinszuaadu
(1) e 3 poles, 3 phase 400 v 50 Hz
(2) TRAPUAZATZULANATT lcu Muman1siWIMLARadldtasnIt 10 kA wazdifidn
N3zl Ampere trip , AT ldifpendn 1.25 whessiidianssuadieoangsgavesduliasines
(3) HanaudAniaamsgIu IEC 60898 W30 IEC 60947 wi3aifigumn
(@) Andsonelugdmiugunsallnsiewy usnangiadasiandaaulit aoud
AR AT ARIUHLYAE LETETNG
8.4.4 Circuit Breaker dwdumsiasfunarla-Tnsasdendefuszuulniwedunesines
fruunad el (Main load centen) flsmasidondsil
(1) Juwila 3 poles, 3 phase 400 v 50 Hz
(2) fiffdanszuadaismuran sy elitasnI RN STLaaR199 5189 Main
Circuit Breaker waswsaniuaulnimdnuanodlidoanin 50 kA uasiifiinnszud Ampere trip , AT
lipunin 1.25 wihwesinanivuadnesenggarasdunedines
(3) finnuandfinuunggiu [EC 60898 w3e IEC 60947 vivaliiguivi
(@) fadsegneluddwiuaunsaliasans usnandiedosiandsenilii anud
BARamLNANS AR LA YRS LATTING
8.4.5 gunsaidlasfiulndnseglan (PV Surge Protecton) Aulwihnssuansa
(1) ponuuudwiuldiuliinszuanssdmsu Solar PV lagawis
(2) NAsueiEnuamIgu EN 50539 - 11 viaiigui

3
= a 1

)
(3) 20 Year Free Replacement Warranty
] a’ v ar o o
@ Aadvagnnglugdmiugunsallesians wonanginsesinwdsnulii aatun

BRI ALY ARLETETIAE
8.4.6 guninitloadiuluiiinsslan (AC Surge Protector) shulwinssuaasy
(1) dwuldiuszuulndn 3 Phase, 400 Vac, 50 Hz
(2) Tpaauinmstiesiu (Mode of protection) siesanunsadestulwinselunsening
Phase fiu Phase (L-L), Phase fiu Ground (L-G), Phase f7 Neutral (L-N), tiay Neutral fiu Ground
(N-G)
(3) Surge Current : 40 kA at 8/20 usec
(4) Response Time : not more than 25 nanosecond
(5) fiszuu Test HeavasURmgniBwwasTzUUM T uneluRndsogmelug
Fwiudndaeioriandanuliidh anuitedsmuormsiiinduragaduaefind
8.4.7 HmaseTIainn Tt WaI

AwosnTITAnTtns e udunuuiidnnsedndliwmas ailn 3 wa 4 a1e Usznau CT /!i» v ~

° ar o . v W o o = o o
wsein leganusadmfiudoya Load profile I wionszuvfiaans 9w 1 9n laeliswagidendisil
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1.1 Rate system voltage : 3x220x/380 V
1.2 Operating range voltage input : 3x58/100 to 3x240/415 V %30An1
1.3 Rated current, In : 5 A, fransformer-operated
1.4 Reference frequency : 50 Hz
1.5 Applicable standard
- IEC : IEC 62053-22 {class 0.5 S, or better)
- ANSI - ANSI O 12.20 { class 0.5 S, or better at current class 10 or 20)
1.6 AC voltage test : 2 kV (rms), or better
1.7 Impulse voltage test : 6 kV (peak), or better
1.8 Optical port : IEC 62056-21, or ANSI Type 2 (ANSI C12.18)
1.9 Load profite function : KW and kvar, at least 40 days per channel,everyl5 minutes
1.10 Protection class ; IP 51 (IEC 60529), or better

8.5 guansAmitinila (MDB)
(1) Wiglaveyhonuiulaveanuviunbivieendn 2 fadwes gud Power coating \udlugeu
o L T =y £y Py e 1 et s C] @ e & - = 1
(2) snunuatdur da-Ua WUHIRMTUYDINUERE IS ALEIMIURAR AT DINDLEARIAT
P 4w A o ot =5 T T | o woa bAoA
vl lnedanseuenasatandu q Allgunnisuwhuiofniiiveudesdwivissunsodis
wanaAnaldi
- i v ow o A4 A | .
(3) fnsuaTasilauansdmalwiiuung wiendavewsiecdlody q Ingiuwlioun sticker

=Y ‘ﬂ 1 = 3:: ] =3
yiaruimusentsanuaLasissslinsuiustadussidauaey

8.6 NI1NVBIIZUY (System ground)
(1) vanAuaATEIN ULAGT
(2) vanAuduniandniuiienaues wiauwimeawas vidawisuanatudensd foune
& 1w 1 2rm ] . . T at e oas o = 1
@5/8 1 amlaitiaendt 2.4 wns 1938 Exothermic Welding lumsienndsiuiuansuilslufum
@ ai = I oe 1 5 A o ow . or [] 1 e B =y
AruAuuremdnRuliiiuni 5 Tekudloteme Earth Testing dnviusnsanildUanaunin
yualidasnit 45x45 wufwes anlddoands 30 wufes viedavinsmamatend(Ground Test
A 1 ] e 1 2/ @ o= 1 -:all 55 9t 1= ¢ a:l ot B
Box) seuatialiinArauinumueemdnfulaemiladaddaiiiu 5 Teviu Wadedoe Earth
Testing lapuvsnisfinfsdoainaiiauansunivededednyel neudfuira

8.7 32Uy Solar Monitoring System

YBAMUATEUU Solar Monitoring
laussimuuuenalslusingy seuuhamy nsmvaeunastufinnisine uay
wanaranisdnlwianudsunaianiing (Solar Monitoring Systern) Tneuananmlssnaund
G . . . . . A=
lUsunsu Monitoring, Operating, e-Billing, Service and Maintenance 1u3ﬂLL‘U‘U Cloud Service 7
[ = 2/ o5 . 5 5 dal =t = LY e y

nsiduase lnegiauesiansdesdnsigUnsalivefateyasniiwainsafandsnusiuiladves

r-“] 24 = el 1 b 14 I el'n 5 = a
arsielimsudiinaliihannssuuinedinglvanvesanmsifansszuunialidmasny
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1 t o - Q @ LY N 7 ) 1 9 e 2 e o
wagdesonsidnuieinlinstufinteyaiiuluetnsgneies uasiivssdviamlngeanuuuinla
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o ar = &
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gUnsniuasszuY Solar Monitoring Siseanennaznueautnegredoedielud
1. yadlwit wda § Solar Monitoring System fisuasiBundsil
Aeutsznauniafinisd Solar Monitoring fiauasia1desduuy Shop Drawing Panel Layout udns
suFmwLh, sudng, fumas, druens, wuuaelug, wuusuisnelidndn-sen uarseazden
vastangunsaifaglivnedamusemsissyluun Wiesansyifreunnads Tnedseanden
w1 e mevdmanuludyn 15 Ju il
-Single Line Diagram
-Wiring Diagram
“518n13, AN, Catalog YesguUnTaiAld 1y Circuit Breaker, IPC, UPS, gunsaluad
foyey1nu, Ethernet Switch waggunsaldug ffeades
wuudmSundag, wuudtunt, Audag, dunds, fuuy, Audaeedd, suumsing
gunaalnelug) w Circuit Breaker, gunsalnielu Low Voltage Compartment wagsumisiaadnans
-WUU Name Plate
“suunagienansaue Adududielinsedngldnumnasgiu
1.1 simafigunsal Industrial 10T PC (1PC) dwiugiuauae Sudsdoyavessyuuninlnil
w LAt TREUUUARSIULME U Cloud Server Tnpfinnuavdionsderdaieluil
1.1.1 Aesannsasesdunisviudiullslanea Modbus TCP/RTU w3e MQTT 4
1.1.2 ripsdived Ethemet (LAN) Port aeihatiae 1 4fed
1.1.3 A047935U Gigabit Network Connection 10/100/1000 Mbps
1.1.4 Hewawsmdeusis Wik 16
1.1.5 Aeafivog Display Port VGA wia HDMI agnatios 1 904
1.1.6 Rpstldas USB Port athatiay 2 ¥aq
1.1.7 dineilvies COM Port RS232 vida RS485 stiavioy 1 ¥os
1.1.8 dnsanusailaioddasdnludivda Reboot System 1¢mds Power Outage
1.1.9 #osaurinviandlfiionmgdl -5/+50 9
1.1.10 Fosamnsavinauldienudiu 209%-~80%
1.2 fasilgunsaidnsadinih UPS Tnedinneasifadnaiondisluil
1.2.1 Fasiivunsag 1oy 700VA
1.2.2 #e% LED indicator Wama Status nsvinany
1.2.3 fipslt Output Power Socket atinatiay 2 aiag /;ig,fﬂw@‘/
1.2.4 wasll Output Transfer Time Lig1nI1 10ms

Ww- g
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1.3 siailgunsniuuasdeygyrai Protocal a7n Modbus RTU (i Modbus TCP Tei]
AuantRgandwolyil
1.3.1 fasaursaudasdiym Protocal 91n Modbus RTU (RS232 uay RS485) 1
Modbus TCP (Ethernet) 16
1.3.2 ¢dinsdiafasdmiu RS232 RS485 uay Ethernet agatiosviinay 1 Yo
1.3.3 ﬁmﬁﬂu Reset/Reload szuu
1.3.4 fw9d Protection
1.3.5 fvanunsavihanléfigamgd -5/+50 oaen
1.4 fesilgunsalilmisnedod (Ethernet Switch) Tneflgnianiifoehaiossseluil
1.4.1 fassafuathadon Network Connection 107100 Mbps
1.4.2 A9uiMoIdmMIy Ethemet aehsilos 5 4aq
1.4.3 Fosiluasgrumstiostiniuasdu vie i P atheden 40
1.4.4 Fosamnsavhanldfguwall -5/+50 a3
1.4.5 Fosgunsavnenlaiiarudu 209-~80%
1.5 desdlgunsainslesiunasvamsesssuulnfinssuaadu (Circuit Breaker) Tngil
AuaiRstaosareluil
1.5.1 Aaadluwiin Miniature Circuit Breaker , MCB
1.5.2 fsudundniaminuminsgiu IEC 60898 vide IEC 60947-2 wioannsgnidud
WigrulinuIonnan
1.5.3 fafisyiuntstostununnsgiu 1EC ldshn 1P20
1.5.4 Feseunsavhanldgumad -5/+50 aae
1.6 § Solar Monitoring System fasfissaunistiosfiuamnnasgu IEC Timiny 1P31
ﬁm%’umiaamwﬁiﬁ’ﬁn;ﬁaﬂﬁgﬁﬂﬂstummiLLaxﬁ‘sxﬁumiﬁaqﬁ'ummmmﬁ'm IEC laishnd P54
dmiumsesnuuuliinsfndeaeusnetans
1.7 vn ¢ Solar Monitoring System Rasanteuanaints drdsadiuuuiud shdnumei
1 4 ey Svdaen Suueminusiusdniuiurey Tnefidwmilsiage Removable Pin Hidden
Hinges dvuBndumislidu Screw Lock w3e Key Lock itemmazmnlunisiia/An nensilaie
vnulszgieudausthifineld faeneiostuidafnseusynd
2. Platform 52UU Monitoring, Operating, e-Bitling, Service and Maintenance Aol
AnauRogatesdalli
2.1 Fesanunsauansuanmsnmdaiugleuuauiuiioasiiadessuundatiih

WS UK DTN LU URARIUUNE IR
2.2 él’aﬂﬂ'liﬁ'iﬂl,l,&lﬂm‘iLLﬂﬂﬂNﬁ%’aﬂﬂm}’lﬂiSUUNﬁGﬂWﬁWWﬁN'tha\‘]mﬁWé‘lﬁmﬂﬁia’]ﬁﬁﬁm
vaenugan1sAnsaasgUnsnl
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2.3 &’aeawmmatﬂmwaﬁt’fﬁ]ga A1 Energy Production, Energy Purchased, Energy
. . 1 o -
Consumption, Performance Ratio, Performance Index, Energy Calendar w%amwwmma‘iaw}
o = U
asnduls
2.4 feainsalans A1 Environmental Saving 1éi
2.5 sossunsasanmadayeonssuundnlnihmdsnusaenind Tuguuuuddoyalubs
e N5 uasueundl (i ununiiude wwunfidu)
o 2 v = | a
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