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0e.b 'aacﬂm'l“ﬁm‘[mamNsaqwumﬂvmmmumamﬂaauamvﬁuwamau (Hot dip
galvanized) #133MI5 14 ASTM maaamuamnsﬂ bood&-T& mazﬂmamwumﬂmmal,v:mauu
AandRifsuinvieaniuieliliifinnisiansouanatiuuey Lﬂmaaq‘unmmammummu‘[mu
ﬂ']‘mﬁm?iﬂLLNGL‘&ﬁﬁLLﬁQ‘ﬂ"IﬂﬁEﬂﬂEJLQWW“ warHARES 99N

oo.a gUnsalilon ang ddmtuBaduunareduaeindiulasiaisasdandutan
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ol. WHaLwaaa1¥ing (PV Module)
0.0 YAUNUBATUATIARE Foallunnidsluihaasasaulddesndissuuiidmualy Ao
Mdwdn mo Alatndiin Tnsfuimaindridslniiigegn (Pmax) deunsainteyavesgudnsiuiu
AU IULH RS LA TIRRR
el WHILYAd wase1ndRaaluvrida Mono-Crystalline Silicon 2u1IARIGINITHER
lLishnin eeo Wiy Sesuildiumsiusennnsgiu uen. béco La b-odol Uay 19N, Seload
181 ele)-odbe WIBULUUBNATITUTBNINLINTFIY
olo.lo.e LHITAALENDIRETUSEANS A (Module Efficiency) litloanin be%
alblols fidanuaaarasuesihdsluin (Power Tolerance) laifu &%
oo UnaTEERAITiIngMiauaARefasldTusasnunmuRaaduaweindlitoandy
@lo U (Product Warranty) wazsuuseiumadwmanlawiaslutosndn @o% (Linear Performance
Warranty) lutaa1a1 ee U wuutenansnisudsziuainuisneuan umiauiumsiauasm
oo« SuITNITaS LA TindHasiadandasiaansluii (Junction Box wiadane
aelih (Terminal Box) nussaniznsidaunsuanenasis sediszaunistasiubidasnii IPow
olo. & ANLITOTBISULTINUTBITTUY (Maximum Systern Voltage) laisinin e&oo Vde
olo.o WHUTAT WAt MRE NNy AT iausasd aadl A and alnngsgqadl il ouduuasdl
S asmnENsATUReIY
@lo.¢ Q’ﬂ'ﬁsmﬁmuaﬁmﬁfm%'ulﬂ'iamiﬁ ﬁ]zﬁaa’tﬁ%’vnwmﬁﬁ%mﬂﬁwam MIDFMIUNUIIMLUNE
mﬁ%U013LLﬁdgl'id’e]Ei'NL'ngmﬂ’Nﬂ’l'ﬁ]'iﬂﬁNﬁmiﬂElmd wionduenashiuiiauasan
olo.q unTadLaeindfoniuiufiindaniavsznounslulszmelng teuftRn
wilidesuiign 7 nA (M) ecotle/? ae asiull me UNTIAL bbb
om. A5 asuUanszualniag viadesauiuszuulnda (Grid Connected Inverter)
amnsasesiuruaidsinthiansssnanwaduaseriindlitiosndrszuuiiivualy Aafidendn
laisinn mo Aladadiia Insfiquanumsdedeluil
oM. L‘fluﬁuna'i'wm%ﬁqnaanLLUU’Eﬁa'1aniﬂ!,%am\'ai'mﬁ'ussuu1ﬂﬁw (Grid Connected
Inverter) Wélagnss
omlo iAspsEUnefneiUansualiih finandesiumstunsdisunazanunsnlilu
seuurAnlthanndsunaeniing auuszmavesmsiiidiedming nisluddiugiing 1y
\ioaasnszualwih Agnasnuuulianunsadendesiuiussuulnih (Grid Connected Inverter)
18lnenss usdadusinoglutiydsnedevemsiiihdmgiinng auusznmadudign
aen.an WUBUBSMOSWU String Inverter 4lle o Phases mL/N/PE ¢oHz
on.< fpneutinszualaih fw DC il
ao.€.0 a0 ULTLlnihnIsLansIggalitesnit ecoo Vdc
om.alo Wadulyih (MPPT voltage range) aglugisussdiulninszvindhitdesndiy
boo-a&o V. Wsiuliiin (MPPT start voltage) 31vhan ledo V viianin
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om.c.m i MPPT Tracker Taisndn o Mppts
emn.a.c 3l Input PV §1u1uliitieenin o Strings/ @ Mppts
oo.& fnaautinszualiih s AC il
om.&.e iie Power factor 16ifeus o.c Leading i o.c Lagging
aa.&lo AfnAruivesdgygaliih (Frequency) winfiu go Hz
om.&a Ninmdsludhanaen (Max AC apparent power) flaunlkitissniy
QURTRAS
om.é&.c Atanszualifivioen (Max Rated Output Current) laifoendn slo.o A
ea.&.& UsrnSnmgaan Inverter (Max. Efficiency) liteendn «a%
s fvaenlW LED vievauanwa LCD wansmsinuresduiiasines leun
anmzunid annziaund Wusdiadey
eam.o aNnLInaauluNTVINIU
om.5.6 YNYUNYANTVINT —oe"Chs Do'C
@.b.lo J5¥UUTTUIURINIALUL Smart cooling
oo F893UMITIURnELlTeenih we% RH
ea.d Jszsiunistestuninanmindeubivesniwiawiny IPog
on.c figunsaitiostuatnatondsdl
em.z.e DC reverse Connection & AC Short Circuit Protection
@a.2. o Anti - PID Protection
@n.c.on DCRAC Surge Protection
em.c.@ Anti-islanding Protection
omn.c §i DC Switch iugunsalinmsgudssaniueiesdunesinesanlssnuludn
am.eo Lgunsaitaafulninlvadeuniu (Zero Export)
on.ee Buneimesfedinuannialunindousedearstoyanialui (interface)
WU Port 11MSFIUNUY RSead, WLAN/Ethernet LAN, Wifi, u5 & Data Logger & Web Server
\Wugunsalinasgumasanannlsadian
ool BuneiinanlssnuildunsiusesgumnAsY 1SO MlFunsTusesan
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a&. Metering & Monitoring
. w a ar 2w w aa L.
oc.e Metering Usgnaudagialaesinnisldnasnulniinszuaaduuuuiinea (Digital
AC Power Meter) annsainamisluiiragrafeslasstl ansouansennsenalvivasusadulvviy

ea.®.® Measurement voltage : & - €so Vac
o<.@.b Rate current : &A CT input

ec.e.e Accuracy : 0.&% voltage/current
eoc.e.« Power factor : +/-0.00%

oc.e.& Active power/Apparent power  +/-0.&%
oc.e.D Frequency : €. &-bd Hz

oc.o.00 Reactive Energy :Class @

oc.e.c Active Energy Wh : Class @

ec.e.c¢ Communication : RSemd

a&.@.e0 Standard : IEC bloodm-bl, [ECHbodm-oe
ec.lo Monitoring Display
ﬁ'ﬂmqm%amfaﬁuswu Network 1838133 ulsemeuiatd g o datayaniy
wilUuansanissdsndany o nardegiusasmdiny Tnsilqunsaldwaluil
oclb.e IEUUNTIVIALALEUAYIYAYDIANTNIIRTBNYBITEULUNAR LN ST UL
AnmuussAnsnauazufindoyanisudnlwiranuaseding (Wussuuuuusagud laednfivuay
Ustananatieyamssdniniinwdsnuuaseiindvesduneswesluuarerasuedsmenuainden
ﬁﬁwm‘sﬁmmzqu,ﬁsa'm*ﬁm'%'aﬂmﬁa;&auasnswl*uaaSS‘U‘UNEmlwqﬁﬁ'wwé’wiuu,mmﬁmél,l.as mslalnia
LUULEAINELIAIT3 9 (Realtime Monitoring and Display) d1unsauaninalavi sn1wlneuas
mwdange niewauansgionslinusruiluiufuauaa
ocllo gUnIallanINE Monitoring Display 98viwaniu LCD famasniRstiaiay
yail
@) SrUUAMITaNTIvinguATayauaynIIiresTsuUNEaliin 2y
WAN UL TRE
) Y199 ¥anTu LCD drurnlivesnit o uanuduniwilnsuay

mwdangulasiniesiaterisruundandsunseualiiiszuu On-grid uazsessuszuuiniiv
avauwau Energy Storage

&) SEUUAIUANNITYIY Monitoring Aaslunuy non OS laedilld
Software fivhamuuusruUUfTRnIT Arduino, Linux %38 Windows tietlasfurnudemeeiszuy
fi911Ana N Hackers w38 Virus 14

& 4 Internal Web Server #1%5UR$I9@8UaN1ULUUY Real-Time
Monitoring wazldidmiumsssnansvinaussuuld (System Configuration)
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& gunsaiannsaguuastuiindrmdaintwda wazdoyainiduives
anwemaviegunsaidu q Tuszuuiiiinesad eansdniuld SandanulniAndnldnead
wase fing7isneliormsuuy Real Time

o) unsndadeyaninludnsuanmsndaliinineaduasetiingdla
Wiussuuasetie lnedesseaiulusinneaunnsgiuatiedos ldun Modbus RTU/TCP/MQTT HTTP
T,ﬂamaaLﬂuqﬂﬂ‘it:uﬂ'i"naua'wﬁum'ﬁmmm&‘{Mmmimmwauamnaﬁn‘sm”lﬂﬂiumuammaa il

(o.0) 5895UNTWBNRETEUU Network Wiua1e Rleg w59 WIFI

(o.e) wansAuswulidn, nszualniaidaliheds, mdslviwniley,
Al fausenaumas TnsuansArsmananiuzidunaitagiuiuu Real Time melu og Jund
sensuansrueliveindouuanmdngnluiuiituauesia

(o.00) EuIanARINaTasaUnsaingIaTaAe1e q vasszuuld Ly
Agamalilfunagaduaseiing, Apnduwaieiing, Ameaumgiivandon (Juathlios

(o.€) SruLaTLANINET LHINgUNIEInsI9TALAY Sensor WUULIAY
tagUuuuy Real Time ﬁ"m"rsml.amwaﬂﬁﬂﬁ’ayjaﬁdwlﬁuwﬁwamﬁwlﬂﬁ'\ﬁwﬁmlﬁ LATAIUIN
USinaimsaanisUaesine CO, Teduetaliay

(0.€) FnarumslindsuYeTsUUNERY ULAaza1A1s 18 LUl Real
Time Wunseine 9 wavannsadengdoundala

(b.0) WARIEDIUNTEIYIAUUBY PV-Mppt wsasiulnil, nszualnin

(o.00) wandnad eidusiedy, ooy, 5180 wagaugaua
Fundewd Adenld

(o.2) awmadtideyaszezlnaldl i Web Application ynduwmeiidn
yoaf{ldnuldl lnedl Username uas Password dwiumsidtiedeya

(o.c) & Alert aﬂnﬁml.maummm'im"lﬂ q AnUnd waztuiinnsududiou
ATNVRNTTA

(o.@0) STUUAMNIAAMRARIHANTTYINL AT udinaslu SD Card
5o Flash Dive n

(b.00) aunIaduiinuazdesndayadifildainnisasainavdoya
= o ol w o ' w i
Usznaudu q MRerdesnussananamuimailuuuuuminsdeyaluuuuyes Microsoft Excel
we PDF %38 CSV 191
(o.0) amsngdayassulainiu Smart Phone lagn1sanddlvan
- H'J L at ol c‘dj
LONNAIATUIINTEUY Google Play waz App Store mamammnmwaﬂgwu’LmumauLauaﬂm
oclom FrUUINH1d1589d MU Monitoring Buliesines vaeszuunda il
WAIITUUAIDTIRE 11U o 1A
lﬂ' o Qt - =i 1
) wsasdsaslni vuiniatliil @000 VA booW %38ANN
o) wsaulwihauel blboVac &oHz
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@) uwsstulnfihduseni beoVac doHz
«) fvouanmawuy LED #38 LCD
@) fdmaaudiou Alarm, Overload, Low battery
o) lasusnasgu wen. wse CE
o&. FTUVUIMITIANTITWAINUY (Energy Management System)
od.e 'E;%Jnmimmmaﬁzw * (EMS Network Controller) 97U o L'fJuei’JumUﬂ:J
Y8353V (EMS Network Controller) annsauanananisyinnuilugunsminuuniy Web lag
@130 Log-in siaiatredumedidnuiedunsis vasidertuansadanuainuiin Web Page
TUéfa Controller Module ¢ sanunsaviraulaeiaiesls (Standalone) nieid endofugonviuag
spuumuAuSAluITRTag UL PC Workstation 1 1ty anunsouansA1ves Alarm s 4 saaailn-de
gunsaiang 9 ldiuiindn Trend Log uamsanuwluns il lnsgunsaifianuanansolusiosedng
Yol
o&.0.0 ol CPU Wuv Dual Core wiadnd vnnufianuilidesndt ¢oo MHz
0&.0.b WA ITNUILAIIUTILUY DDRe SDRAM liita8ni1 &elo MB kavil
NUTIANUTIMUY eMMC (Flash Memory) aurnliiaenin « GByte wazdl Back up time #1113U
Real-time Clock
o.o.m ugunsailunmadensaszming Controller Module suszuuAinye
Lan %‘wzﬁwﬁwﬁ%’mmsﬁa%’a%amsﬁwﬁuﬁm 5 wa3unay Controller Module Ul PC Workstation
TnekusTuuASa Ty
od.e.« A1ULTITUNTITAI0 8T DY aT¥1NI19 EMS Network Controller v PC
Workstation fim1a1370819188 @o Mbps Ul Ethernet
od.e.& gotannsaltlaiulni e VAC, & Hz
o&.0.5 WwhHodl Web page uamnam Graphic meluannsadanuls
o&.0.0 wdodHlaidures Real Time Clock, tiutudin Trend Logging nnelu
f194, Uszananauazyin Logic lanslusdiies
o.0.6 fBsaNIdwuTays Communication Port gead
®) Ethernet Port 8819188 o Port 5845U Protocol ﬁlammuu BACNET
IP (Native BTL-Listed) uag MODBUS TCP BACNet MS/TP A7131t32 @o Mbps Wiuaes UTP Cat &E
Fuly S €@ —elo.ee kbps Huae Twisted Pair Shield
lo) Ethernet Port 8819188 o Port 583450 Protocol doansuuu BACNET
IP (Native BTL-Listed) uaz MODBUS TCP BACNet MS/TP A1131152 @o Mbps Huane UTP Cat &E
W8S €% — wo.c= kbps Wud1e Twisted Pair Shield
m) USB k.o 8819188 o Port @150 Device Port Wag Host port
ad.o.c ANI0TUTaYaIINgUNTOIUTHAN Power Meter suluslnasa Modbus RTU
o&.0.00 7045UNM3A8d713 (Communication) TCP, HTTP, HTTPS, SMTP, SMTPS

ey SNMP Version e Tuly
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od.e.06 933U IOT WUilaasa MQTT
0&.6.6l0 'ﬁm%’umﬁﬁauﬁi@lﬂ‘mjwﬂﬂﬁml%'ma Zigbee
o&.o.om FBTTUMIFansaiu WebService Support MelsianesgT SOAP Uae REST
oc.0.0¢ A8l Software fifuwuy Web- based mmmw%mﬂlummamwm
dvsurimsdanisuasuantuadiaing 4 veagunsal uagTsuusn q Mdeusedu EMS Controller
od.o.e¢ 11MMI§I1UT0TU UL o, EN beooco-o-m, EN pecoo-o-0,EN doce-
&-, EN ¢oewe-&-bo, FCC 1unthslioy
0&.6.0D Q’Laumwme?m%’uimanwffﬁaﬂﬁ%’um'iLwimzeﬁmmuﬁwﬁwmﬂcﬁwﬁm
fuszasdauonmasdoauuienarsiuiubuauesa
oo TUTUNTUITUUUTMTINNITNEINU (EMS) 913U @ 9
Fesanusadamuuazysuiiuna lneuanssunuduiiusendals Jusety ooy
wars el TvLanInsiinud LTI SuRaYe s A 1wy msanfeafuarladenled
¢ b.@ A5FVVUINITTANITNITLTILA0U (Alarm and Event Management)
amwm‘%’&mammﬁﬂﬂna‘uaaﬁzwﬁmmﬁﬂiﬁulﬁ warannsaudaiounuiinndviietu o sy
@728 Graphical Alarm, Elarm, Line Alarm, SNMP Alarm was@ 11190 Acknowledgement Alarm,
Tracking, Notes iitelviiugldnuumsdnnisudaievldedradivszansnm
ot bls Mivuiindeyavessuuuimsdanisndaaiu (EMS) desanunsadaiiu
Foyaatlugrudeyalasdnluld Uszneudae Historical data, Trend log data, Event log #28
lUsunsudamsgudaya SQL
odb.a AIUTBIUNAFINITOVIAIINATIANaE MIAIMINTR T U8
mslimdsnuuaganinannsuindsy (guvglionmardaaisusnaians, naswuwaering) du
578911 S1eFUAY LavsieFou warsied warlusunsuatunsauimsinnisdeesn Trend data (Ju
Indafin XML, CVS wag Excel ¢
o) wansdoyaluguuuy Trend fimnuumansine Scales Toya lu Trend
Chart 8819188 lo Scales Lﬁa&'wﬁamﬁmﬁ'}zﬁﬁau@ wazaNsonanItaya Average, Minimum
LWag Maximum
) Mmuntlansdoyaluziuuy Trend amsadmungana) uii
alus wazTuld
o) ANLITOAVUAIUIALEY Trend wazdla
<) ﬁ'm%"mﬁaa’w%’uﬁmuﬂLLﬁm%Taaialugmmu Dashboard Energy
Consumption monitoring, Alarm, Environmental evannvany wazdremanisldanu
o lo.e AWNIOFTUNGIANIU web browser Wordraatuniselirnueesszuulay
aunsaidengdoyadoundsld uarannsavheur Web Browser siald (Window PC) uazsaaiy
msldausiuseundrdululnsdwiauisviny (Android uas 10S) wassasdumsideusafusyuy
muAuUazLaniHa iunsidsusslunismuguvnslnaru insetedumesilndmivaiugunis
o uagdelayatansanunisaiitnussuundaliihmdsnuiaietingle
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o&.lo.& NMIATUANTBITTUVUIMSTAM TN 991U (EMS) Aasiinuamnsald
7995V muAuTIiugUnIailusEuuA 9 Tnefinwandunadnafasdal
) 59a5UsrUUnRARnaUlhwaseding Solar Roof Top
lb) 5895U53UU Electrical System
) $893USZUU Air Condition System
@) 5995UsEUL Chiller System
&) 5993U3UU Ventilation System
) 5995U52UY Lighting System
o) 5993UsTULAY 9 (Security CCTV)
odlo.n annsadsunisaruaudelusunsunswiin (Vector Graphic) lnuag
TusunsunsmiinsasduFiles A ¥iia PNG, BMP, JPG, GIF, Animated GIF wagsasiunisuidl Files
% DWG, DWF, DXF uay SVG ssuvazfeuanaduluy Graphic (nmuazdaysneel) Usuenaniug
wazsunusAlawazfaladne
o 0.0 ANLITIUANIANT DALY APUAAUNE (Alarm) weagUnseis1af
Fidausofuszuy EMS 18 Tnsszuvesdonimsdsdyananfoudming Wudswazuansnimuy
vihaenm Ingannsousaiousing Email 1o
odlo.c annsamuAuseludh wfsannsolfonlddedes be F2lus uazdas
sosfumsiiundvgunsaising q lusuan
o&lo.c annsausmsianisdsnuarmilugiuuy Ujiivdnmild (Schedule
Editor) Iaganunsos s2aaafi #8909 Schedule wazseAumudIAyes Schedule léagna
lis1fin Woarmnuaziesenislday
otlo.ao ansadeulsunsLiionuAuldfawuy Script was Function Block
oo fvousiined LED Smart TV vunalidesnds e 9 Andslugailsmeiua
ANUR LagEaINTITOLARIHANTE Smart phone 16
o, 339 gUnsaiusznay Hseaziden fsil
oo.0 gUnsailafuazanieasdulwihnszuansa (DC Breaker wie DC Switch)
o5.0.0 panuuudamTuldsulninsruansadnsuszuundaluidaoiead
wasefindlasaniy
o5.0.lo DC Breaker %38 DC Switch siasdliinlivasnii olog i1vesiiianszud
FrnasresuniwaduaITinduazfesannsavanisasinglineslanlvan
oo.0.m IAMALTRNULMIZIU EC bores 13D IEC bocas v3alfiuim
ov.0.c Banseglugdmiugunsallasians usnangiiesiandsnuli
ob.lo gUNIRIngAgnIEu (rapid shutdown)
oolb.6 dunsnanussulniiluuiian Aray boundary Windsliiiu <o Taad
mely mo Ut waznieuenusIn Array boundary Tindslitiu mo Taan anelu mo Jui
ob.o o Fosdinsaintugavhanugnidy Tushwnisidwifiaansodhdddig
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ao.a gUnsallaaiunagyameesauliinssuaadu (AC Circuit Breaker)
.. Wurla mPoles, mPhase em@o/coo V, &oHz
ob.a.lo HRNANTLUASNI9TS lcu MumanIsAwMLaFatlilouni eo kA uasil
Afianszea Ampere trip, AT litfoendn oo Wihwesiifianssuaduaangigauaidunoiines
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