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ll@3@givafl"fiu@@mvumao"i@i

wuu",u::`?;a::'5:`fla,u?;:::::flfi,'chfiofl`fr:ufln;:,::,flL%@tl#,@u#ra8;%uay"u@t::*7auu@£5a'%flu!:?#05@ug:#:onTT:::::i::y',#M:iu
Lau@5ifli@uniingUiauo5ifli|flvty®|"y

T± ---`.'



©o.©ctdiia"iuia€@aUuii@u"infim"ufliiuu{n.uluLi""agi5uflflu@n.i"chi`ilui@mi5U5gmfliim

VIi{.ifo@giflung"fioisruifluflauiiag#uiauo5mi\flv@gfl"o{Uau-amut®uu'fim5iua.uutiua`imiuag5gu3mim5

6i®m-{Oimufungi

©o.boifi.@fi.@g1""mulflua.ii€""dn.i"1?""iii@g"Von°i"fl"ittviauo5im|u.iflui|"3oaQaua
|umulflnguiau@iimlflU@gonuo`"ofl°i€"ii":8di8uuuu@inwumuqumuhoufiq3®®iLfium5

®O.to6`53ut`wam"i@"@uNiuiiaQ@ifinu`us8n@ufl.iuq®Lmiw@@`wa`Oifimu`yio"uvifi'Nam"i

n53uamiilflu@flm3"M@u`fli"fiVI°imi"ifeLL@3o'iu"i"wami{N'"6uLi@i`Lm@5`tlfiflm.@5iun-ulfli`"'iu

5s;uulwlw1  (Grid Connected  lnverter or Grid  lntertied  lnverter) Ifi@luduu5gu"fim5gllami{lfiuisuul"1

n53ttaa@-"'iutMafl5iun.ui3uulwlwiu53@.ioim51flufiiguumsmsi@i-flu-ufinLL@3biaflqN@m"amlwlfli@i"a@`

:L:::T®fim.?`U`:I::°u#waawmTTU-wltwfl,@fl¥7fiu7L'flm@°;i::Ta::fin?flo::,Uu|n;e@:qnfle:'(`sao8LaErthp:mR:to:@o8p";°qn:Tmrou¢:i::::UTaui.::.:;::`;L::

ifio"Ofonuulfliqaliu"mi"iaiuflfnifl

6i®.1fliqflSiq5@¢guiwqiq/@@`iiaqoifimu`

Gt6t.6tlfl5¢a?iq5oq5uuLmqiq@@`iiaqoifimu`Pliuiifl@flm3"`lflvou`"Jufl`fifl"LLfi"5{Uaoflflu"Lag

u¥"uuntfli`agiq5owuuimq|u@`"@@`@gmv@quaiuimiiruiauti"Ofo|fl5`ag"@uqmita¥omiifiaflm3`

®® ®  iuaqVl|wVVl°itfli`fi?i{ioiiuutm@gm.o`id"5nifla@ua{n3aLiuud"5ou   (Hot   dip   galvanized)   mru

u"5§iu   ASTM   VI€@@QfiLi]uajmfl    booG'-Td:   M:@Lfluiuafl`fififliiuLifi{LLi`w@3£fl,ruauuTfiLfiuuivi"€@fini"fio

ulMuifimiinufln5ou@inafiuLLa3Ltlui.afl`quni"`fiooniiuua°"iuul""rfum5@flm3qq"{i"a@`iLaqoifimulflui@wi:

ii@3wam®ii3@@inti{mu

®©.onQun5ru`fi@maniVliffi"?u8flo-uiiouiLu@@`ua{@ifimu`nuulfli{a?N@gnyo{ifluiuaqfi"°iqi"5n

maouau`ngaLLuuSw?ou  (Hot  dip  galvanized)  M?o  fli"ui@a  SUsonoG:,  Ab-oto M:ataMt;Ua@flafiu

©®.a:qfllfl5`agi`"suuqflLLNiLqaa`iia`oifimu`q3nu@{fim5Ofoaiu6um""i§"mi@flm3qVIitwflia°"iuu

Ui"fllvluauuua'iqflVISomufl®iLm3u°i"givam

®®.G'q®1fli{a5ui`5@q5Uu"`flLLNq"@@`LLaqoififlu`aiui5fl"@@nLtlusuua'".ouiLiagu5gnoulfluou'i{

agmns-uU5gfl-umsl"U{iuaufl"ibj'u"@uniibo@tflufi".iao5-us@qoinRg.wan

©©bli`mung"Namlfl5`aiui{5o{iuuimqiqa@`iia`oifimu`fl"o`1flU5uun"i-u5o`uims§iuisoctoo®,iso

®6`ooG`w?oudui@nai51ui.uiuufiifluo"i

®b.  umiqJ@@`Iifiq@ifinu`  (PV  Module)

©b.®qfliLN{itl@@`LLaioifimu`muodfi"ifln°iau"fli@flm8`5iuhiuu@unii5guufin.i"1i"#8n.i@u"am"1al

uUouniidokwp|®ofl°iuiruQindm°i@"fliq`qfl(Pmax)m'oiiou¢@"u@uua"givam5"fluum"@°i"Lm`ma@`

"8"uflfia"8`

6ib.b  iiNqiqja@`iiaqoiiiflu`m"oqi@"fifl  Mono-Crystalline Silicon  "ifln°i@U`n"afllaln6inii  a:a:o  w  itlu

8'M"os`'ufilnus-um5iovu5@`u"5§iu  anon.  b6`a:o  ia'w  b-b6:5b  ii@s  won.  b®bGi&  la.a  6t(a)-bd:b®  M€O   IEC

b6`b©d:,  lEC  b®chono  vi?oouLiuuionais5Uu5@`mn3J"5Siu

®b.b.6>  fl'"iqflvulwlfiiiomqo5  (Open  arcuit  Voltage,  Voc)  "@q llou`ifl@a`lla{olfimu`  fidllu'u"@u

nil  a:ck v

JJff



©b.®.b  fhn53iialwlfliaufliqQ5  (Short  Circuit  Current,  lsc)  "@qLLN`Lcuaa`iifl`@ifimu`  i:fiilaJuVounii

®onA

©b b  on  fl'iii5`®uu"ifin°i@u`"iau`a`fl  (Voltage at Maximum  Power, Vmp) "@`  lm`ltl@a`

iia{oififlu`  Fn55]fhhiuv@unii  a:6, v

®6.b.a:  fl'1m:iia"lfin.1@Vq"1au`a`fl  (Current at Maximum  Power,  Imp) "  lmqlq)@@`

iia`oiiimu` fli5fifhh`u.ounii  ®to A

®b b.a:  iLMiqa@`Liaq@ifimu`fiu5gaVIsm"  (Module  Efflciency) 1aluuounii  b©  %

®b b.b fldimiufl@miflaou"n°ia."fli  (Power Tolerance) uiFiu a: %

®b.onLLouQlq@a`itaioifi"`muo`flm55.uui3nuuQrumw(Productwarranty)bjuuounii®biJw@g5Vutl5gnuu

n®i@u"afllwlwi  (Linear  Power  output Warranty) 1uOLi5num6im'i  o{cdy  %  iia31u@fi  oho  lalmtim.i  c5c>  %  "iu@u

duLonai51ui-ufitflu@5im

®b.a:fly"@u"oiLmqL®aa`iia{oifi"`mu@`aflm3`n@'o"'oa""Wi(junctionBox)M?ofl3"'oa""i

(TermlnalBox)yiudoan"m51qyj{itjfl"uon@ifli51fl.in"oifl53rfum5tjo{n-rfu'uV@um'ilpbc5

otb a: aiui5moq5-uii5`®.u"o{5guu  (Maximum  System  Voltage) talm6im`i  a,6:oo Vdc

®6biiN`Ltl@a`iia`oififlu`VI`nqflfiLau@Qgmu@qflfin-flwan"iQ`qflfi'"£@unvuLL@¥flm€o"mumiflv"ia3

iuLfiuinvu

®b.at#uiauosiflimv@`|flv5-um5iid"3qo"U"u@°"itiuluu5"fltMufi|fl.5Uumiiim'"3{odNig"N"@in

liaqiuwuNamLviiu3"?@u5uiomi51uiuufiifluo"i

a,bc3t5`qiu%Uwanim{i"@@`ita`@ifimu`mvo`1fl.5-umis-uio{mfli§iulsoctoo©,ISo®G:oo©,ISoG:6'oo©

"?OwauLomi51uiuuiuufi`idu@5im

®m.  mi@qLtu@mi3ualwlflll  tlfiflfl'05'1Wn-Ui:Uulwlwll  (Grid  Connected  lnverter)  fllul5n50q?Utlulfl

n®i@-q[wlfli@flfl8`"@inLgaa`iLfl`oififlulalu.ouniisguufin®i"flti'fi@n°iauqNafl5iuuu"ouni"okwptflufi

q"£nttru:fl-qof@Lud

6ton a  lsu6unoi`mo5`fi.Qno@nlluu"Valwl5flls'@Nm'05'1unvu53uu"1  (Grid  Connected  lnverter) 1flu

tflt"5{

®on.bm€oq6uLi@i`mo5'iiu@qni3Iia"ifl-qm'"u@`N.iumi6UuVlsi€uuw@3aiwisfll"lu5guuNam"i

@"a-imuilaq@ifimu`mutlsgniflouoii@uifl5@{iul@m5giia"ifi.Qnoonwuul"Uaim5flidowm'05"n-u5guu

ltlwi  (Grid  Connected  lnverter) 1fll®om5`  LfiuNamflev"m'fiouluuufussiud@"omi5"iufl"ai`w@3m5"i

a'iuflfimfl"id"flfmfl"siuaoNamnu"m`5uLi@5`imo5`fiH`iumi"floumou"y@n°i"fla°"5uu5uiioi`ma5`Vlito|u

i"uwam"ifiriium5"aoum""Uon°"ufla°miuuauLioi`m@i`VIltllui¥uuNam"iu53mVlt5@uof@n.utfli`aliu

"n""".bd:bd:M?ow@"aouoinamuuu"a@uLLagVIVoqufiuuami"a@umulfluMuliu{iui~§fi.Vluliumu

fli5[wlwilvI'miu@"iuuuowi-u"gowLiuuN@ymaouui3noumiiau@iim

®on.en  ltluautlo5`Lmo5LLuu  String  lnverter  qfifl  on  Phases  mL/N/PE  a:oHz

6`on.a: flqruauuTani8Lia"i  fl"iu  Dc flu`fl.

®on.a:.a  aiui5fl5o`?uLLi{fl-u"migitam5Qa{qflhiuu@unii  ®ooovdc

+ - - -:-



®on.a:.b  lls{rfu"1  (MPPT voltage  range) @qlu"'1qii5`fluu"1sgm'1q\u'u.oum'i  boo-c€&o  V,

Li5`fluu"i  (MPPT start voltage)  i§"°1mu   to&c> V  "?@ffl;mil

eton.a:.on fi  MPPT Tracker hi`m6lnil  b    Mppts

©m.a:.a: fi  Input  PV  @°1uluhiuuoum'1  to  Strings/ a  Mppt

®en.d`fiqruauuTfin5giialwlfl"UiuAcfluqfi.

6`m.G'.a  fifl'l  Power factor tflum3{lLof  o d  Leading  5`  a a  Lagging

6`en.a:.® fin-flfl.ifl"a"oqa®qung""i  (Frequency) Lviinuu  a:o  Hz

®m.a: in finufln®i@u{"iouio@n  (Max AC  apparent  power) £"lfluu"@Uniluulflfi@®m8`

®on.G:.a: inn-mi3Llalwlfll"100n  (Max  Rated  Output  Current) hiuy@Unil  oJo.o  A

eon.a:.a: UigavIsfl"Q`qfl  lnverter (Max.  Efflciency) uj'uu@unii  ctc€  %

®m.a:.b  fiVI@oflltl  LED  M€@@@tiafl"a  LCD  iiamm5y°i°imu"@`6unos`mo5` 1fluLih  amii;Un@  flmig

fiflun@ifluoEji"u@u

©m.bani"iiifl@uoulum5yiimu

©m.b.®tiT`Q"flfinliyilmu  -bG:®C  fit  bo°c

©on.b b  fi5guu53UIU0lmp(LIUU  Smart  cooling

®on b.on  s@q5UumiVl°iq"iimiu#rfuuuounii  ct6'%  BH

®mof.fls3fl-uni5t]@`nuuoimm"infl@uouh'uVooni"?oiviin-ulpbd'

©m.c=fiQtln5mu`t]oqfluu@u`"'oufl®qfi"

®on.c5.6t  DC  reverse  Connection  &  AC  Short  circuit  Protection

®on.a;.®  Anti  -  Plo  Protection

®on.c5.on  DC&AC  Surge  Protection

G`on.a:.a:  Anti-islanding  Protection

®m.ct  fi  DC  Switch  itluQufli"`uim5§iuS®m3{ouin-uLfl€@{6unoi`imoi`@mli{alugivafi

®en.G`o £Quni"`tjoin.u"1[Vlauv@unauu  (Zero  Export)

©m ©©  6un@i`i©8i`muo{£fl"aiui5fllum5taouch@a@fli5"Uoanu@Vliqlwlfli  (Interface)  N'iu  Port  u"s§iu

lluu  RS6`c3G:  ,  WLAN/Ethernet  LAN  ,Wlfl  ,MS@  Data  Logger  &  Web  server  lfiuo`Unsru`u"5§1uaflmJ`ul@1n

ti`mu#DNam

®on ©b liw"Namm?.@i6uLioi'Lmo5.  myo`1fluw"giu  lso  ctoo©  iia3  lso  ©G:oo©  "iuouiLuu@nai5

u"5§iuluiuuiauo"i

a,on.©onm55uuU5gnovuaufl"rfu'uUounii®d:@iia3fimii-u5@m.iwamfl-rum`u-ifNfio8\VIrfu'uu@unii©d:@mn

givamtflumi`"€Omu"uO."tiiuMlflp5-uiid"3`@innl"wamgiv58fl`fl`iau@iifli@8muo{iiuui@nai51uivuautau@sim

®a:.  Metering  &  Monitoring

I+ --_ -



®a:.a  Metering  U5gnouflv"m€oo-flnl51fl""@.wlulwltYlnjgilaa@.uiiuua6moa  (Digital  AC  Power

Meter)a"i5muflfl'"idiwlfli@u'i""@ulfluflu{i]'a"""La®`dinigwa""LagLii{fluulwlwli

Measurement voltage  :md' -a:c3ovac

Plate  current    :  d:A  CT input

Accuracy            :  o.d% voltage/current

Power factor                    :  +/-o.o©%

Active  power/Apparent power .+/-  o.a:%

Frequency                                          :  a'd:-b6' Hz

Reactive  Energy                                  :  Class  o`

Active  Energy   wh                          :Class  a

Commuincation      :BSG:c56`

Standard:  lEcbbod:on-bb,   lEcbbo6`m-6G:

6>a:.b  Monitoring  Display

@U"iq®ido"'@rfu5guuNetwork"1"uiui@ia'`fl'ouu@"wau``"WLia"@m5wa"@uqmuru
n@1tl@QuuuLi@3"@-wiulfluflQtlni"`flu`dowfiv

®a:.to.®i=uumii@iuflLi@go'iufi'i"uou`@"am"infl@Uomoi53uuNamlwlwi53"fl®m"

Ui3aVI§N@ii@gu-ufinou@ap@m5wam"iomLia`oifimu`i@u5suuiiuu"quu`1flu@u®LfiuLi@gui3ui@Na"Uouuami

Na"i@mma@a`iia{@ifimu`"6uii@i`m@ilutiof@go"ii"1i{"iui@fiVI°imi@flm5`Iia3aiui5flL:unQtl"@#@

ii@gniiwl"i3uuNam""uiu"@u`muiia{oifi"`iiagmil"fl"uiLdfl"@mi@?i(RealtimeMonitoring

andDlsplay)aimifliiflfl`w@1flvM3miuilMuii@gmuiov`nflu"g@wM3`iiaflid#om5tflumu5guului-uduiau@iifli

©G: b.®.©  Quni"`LLafl{Na  Monitoring  Display  @oVlu"n:u  LCD  fifl`rua"ufi@J""oofl-qflu

(®)5guuaiwis"ii@iuflo'iudiru"oap@ii@gmiwl"5guuNamlwlfl"Viu"au`muiia`@ififlu`

lla3mstfll"1iluulla®"all@1@3`  (Real  time  Monitoring  and  Dlsplay)

(b)  Mu"iooyuiqjafl3u  LCD  £"uifllituv@um'i  dr"  iia®`i6uflittilVlu ii@gmui@.`nqtt tflua

mim5?@iu®Fh5gijuwagi"@Uwiumgiialwlfli5guu  On-grid  ii@gs@`3`ui¥uun-nifiuagau"@u``"  Energy  Storage

(on)  5guumufl`anniiyi°i`1u  Monltoring  mv@`isuiluu  non  OS tflu£1MlqJU  Software  fi

VI.imuuui%uuuaufim5 Arduino,  Linux M€o  Windows  ifiotlomvumiuiauVliuflo`5guufi@i@La®Qin  Hackers

"?0 Virus |flv

(en)  a  Internal Web  Server #"iovumiii)aouamu83iiuu  Real-Tlme  Monitor|ng  bi@331tu

a."¥un"8{dim".imui3uulflu(Systemconfiguratlon)

(a:)o`tlm"`aiuiiflo.iuii@gu-ufinfl'ifl.ia-`niiwamiag"Vo#aQini6uifl@5`a"oim"€@

Qtln5ru`6uilu53uufifi"05`na@ai5a°"suul""1-fl"'duwiu"ifiwam\®uqi"@@`iiaioifimu`fi@'iutM"oifli5imuuReai
Time

HEHEn



(d')aiui5m'`tl"@#aiiiufl[Uu-qq@Liafl{miNfmlwlw1@inLg@@`iia{oifi"1fluN'1ui3uu

in?ofl'" t®umuo`5oq5-utustmo@w"5§iuodNu"@u lfl.iih  Modbus  RTU ITCP/MQIT HITP tflun"8`lsuo`Um"`

"5uouqumou`U5gn@ua°"5Uums@flm3qt"uaiui5fldiu""@#aQmQumrul,fl"flsuflpiuotiliu.@ufl.`d

(a:.©)  5@qi-Ufli5Ld@uofo53Uu  Network  N'1ualu  RJG:a:  M?a  WIFl

(6:.b)  iiafl`fl.iii5{fl.ulwlwi,  mgiial"i,  n°i@-`1wlwiq3{,  n°i@-ilwlfliiafi@u,  fl"d,  mui

tl5t;noun°iau` T®uiiaflidiou"m@mu3t@umitl@qu-uituu  Real Time  mulu  ®6: 5ulq  wloflltllaflafhwoiilm@5`

w¥@wLiafl`iomisvia-n§iului-ufiduLau@51m

(a:.on)alui5fliLd"a"Qun5ru`mii@iufld"'Ni"53uulflvitiudi@,"Q£1mumqL®a@`
iia{oifi"`,dm"i"uuiia`oifimu`,diQ"flvfim@Vouifluodi`u"@u

(a.6)a.iuii@giia"afi.t®Uqifla`Um"`ms?Qi-flu@gsensorwuumlUoQU-uWUUReal

Tlmeaim5niiafl`wam5u.i".@#@d@.iutflvum°iuiru"flifi'wafilfl.u@gfl°iu"U3mrum5aflmiudouffiflcob

lfl'Ltiuodi"u@u

(a' a:)  a/fld"m5`"u"auw"ti@{53uuwam  im'@g@im5  iai  iiuu  Real lime  ifiumiwl

Ofl`|lL@3aim5nL:onQuV@"@u`|flu

(a:.b)  iia®qamugmiVI°imu"oq  PV-Mppt  ii5`flvulwlwi,  nigLLalwlfli

(a:.ch)  [iafl`  fl`iiaauL@u5iui-u,  5"i6iou,  slug  iiaa!mwdi`n@i  ivu/ifioufl  fi'ia@nlflu

(a:.a:) aimifli"Uifi`""@tgai3031n@1flpofiu Web Application  @in6um@s`Lfm   "Ll"uqiu

lflul®tj£  Username  iLa3  Password  a°"5Uumsiu"i@{"Uo#a

(&.ct) fl Alert Qtlniru`tdofii"`mi"1fl i@fltln@  waguuufinm""`Lfioum"qn"ri

(6:.©o)  5guualul5flu.lfhfiwa"@m".1mu  ulu~ufina`tu  SD Card  VI?a  Flash  Drive

(a:.6,©)PliuiifluuufinLL@8al`Oofl"u@qu,@fl'ifilfluoinni"i@iuflii@8".Ouau5_      ''  .'    ..'''---_u-.vO

ifiui"uo"itli3ui@Nafl°iu"dilu!Uiiuumsiq"UoqaluiLuuquoq  Mcrosoft  Excel VI€o  PDF  VI:a  CSV lflu

(a:.®b)aiuiinQfluouuaooulau`w'iusmartphonetflum5fl"lM@®iiowl"amrfu@in

i3uu  Google  Play  iL@g  App  Store w¥oubiflflqL@na"@-nfiuluiuufiauLflu@iim

®a:.b.61.on  |flmi@qfi@1-flq"flfitt@3goafli`@1finu`  a."iu  ®  qfl

ifl€@`fioiuflo`"flu£Li@¥iv{am`oififlu`"?@ui3uuLLafl{Nafiqruaunurugou'i"u@tlflu`#flu`flu

M€Oiviin.u?Oua3  a:

(a)  i"uiqlo5`iu®f{iflii"L".wiLaqoifimu`  (Pyranometer)  @°iuiu  a  qfl  ffl'm"Q"Uo`anii

(b)  l"lflos`1-flo`"fluf lm`  (Temperature  sensor)   0°1mu  ©  qnlluu  alul5m-®di
a,"nufm3{iim'  -Go  a{  boo  o"iiqai€tia  i6uou'i`m6i  fl"y@n.i"®msl""`iu  Tolerance  muanifl5§iu  EN

boGtd:a  iiagfiw@Vlflflou@"uliu"aoudaliuuim5£iu  lso ©6r/ob6'

I.-----.-`



(on)  i"Lu@s`iuflo`"flu£Lnfl@V@u  (Ambient  sensor)   q°"iu  ©  q{flLIUu  alajl5m®flFll

a,"flufm8`Lbch  -a:o  fit  boo  o{fl"}@i€ua  tauou'i"6i  fi"uon°"uflm51qui`iu  Tolerance  mwu"i§iu  EN

bochd'©  Lt@gfiou@"aouo"uliuVlflfl@ufiN.iuu"5§iu  lso  ®drobd:

®a:.b.h s3uutwflidis@qa°"5uu Monitoring  6uiioi`m@5` "5g"Namlwlfl"@a`iiaqoifi"` @°"iu  6,

©G:.b b.a,  m€oqa°iioqtwlfli  qiuifln°i@-q[wlwli  ®,oooVA  boow VI5@Ginii

©G:.to.b.to  Li5`®uu[wlflim"iumu"i  tobovac  a:oHz

6,a: ®.to.on  tt5{®uulwlfl"Viuooflfi  6leovac   a:oHz

©G: b.b.a:  fi@@LLafliN@iiuu   LED  M€@   LCD

®G:.to.to.a: fla'fuqu"ia@u Alarm, Overload,  Low battery

6iG:.6.b al \fl"guu"igiu  anofi.  VI?0 cE

ai6:.  53uuuiMis@umi"@Vqmu  (Energy  Management  System)

G`d:.ot     O`tlnsru'mufl`u"53uul  (EMS  Network Controller) Q°"1u  ®  "`fl  i6udlufllufl`w"5guui

(EMS  Network Controller) ai3jiifli`afl`wam5yaiaimulflu€Umiflnuu"ui  Web t®uaianlsn  Log-in  edium3oal"

6umo5`iuM  VI?@6uVliimVI  "gifiuinuuaiuiifla;`mu@i"uvi  Web  Page Wuua  Controller Module [fl" 6{

a"""°imutflumviL@ilfly(Standalone)VI?oifl.owof@nu"@wlVI`Lm`iguumuquouml"U@fi.ou`uuPCworkstation

lflv  tqju  aioui5fliiaflqfi"oq  Alarm  Ofidi  [mu  m3qii@iflfl-i@®o`tlmru`m'i`i  [fluuuufindi  Trend  Log  LL@gLiafl`@@niji

iauniiwllflulfltlo`Un5ru`fifliiuaiwi"|um-iL@q@u'Nu"ouflu{flv

®d: G`.G`  i]t;n'oqfi  CPU  iiuu  Dual  Core VI:06inii  VI°imufifliitlahiuuounii  a:oo  MHz

©d:.a.to  @gmu@q£VluliumiuQ°iiiuu  DDRon  SDRAM  lu'uuounii  a:6tb  MB  Li@gflMul"fl?"@°"uu

eMMC  (Flash  Memory)  "u"uu"ounil  G' GByte  ii@3  fl  Back  up time  a°"5uu  Peal-time  Clock

©d:.®  on  lsuo`Un5rulumiL€.@tlm`053Vliiq  Controller  Module  w'iu53uum?ow'iu  LAN  dq@3Vl°i

"Ui#uLLagd`quuotl@m5Vl°imum`iqi  "oqLiofag  Controller Module   lutMu  PC  Workstation  ifi@M°im5iiafl`N@m5

y°"iui@u3UmiiNn  ""gijiuin-uaiuisfla'`mu@m  PC Workstation Wu-i  Controller Module   tfl"lqjun'u  €qoglty"

fiofoidofimiia@uluiaucungi"in  Controller Module  Wuuq  pc workstatlon lfluediui3"m€@"'"iwhu%u

©d:.a.G:  fl"l€11um5a'`fl'1u""@tlu@SgMil`   EMS  Network Controller  nuu   PC Workstation  fl

mlul31odl""@u  ©o  Mbps uu  Ethernet

©d:.a a: mvoiaitli5fl|qj|j flunuulwlfli  bG: VAC,  a:o  Hz

®d: a.b  @3m"@ifi  Web  Page  iiafl`fl"  Graphic  fliuluaiuiiflaJd`iulfl'

6`d:.© of @gm"@`fiflin`rfu"o`  Real Time  Clock,  ifiuuuufin  Trend  Logging  fliulumuiio`,  Ui3uiaN@

iL@gy`°nLogiclflymrfum-iL@{

®&.®dn"oqalruiifld{al"""o#@fluiucommunicationport[flufl-iflu

alJ#



-  Ethernet  Port  ou`i"D@u  to  Pctrt  5oiivu  Protocol  aaaiilluu  BACNET  IP  (Native  BTL-Listed)

11@3  MODBUS  TCP  BACNet  MSITP  miui3i  ®o  Mbps  w'iuaiu  UTP  Cat  a:E  fifyuw  mioui€i  a:.c3-alb  dd  kbps

ediuaiu  Twisted  Pair  Shield

•Ethernet  Port  ou'1""@u  b  Port  5oqi-iu  Protocol  a.@alilluu  BACNET  IP  (Native  BTL-Listed)

iiag  MODBUS TCP  BACNet  MSITP  fl"i3i5uua'qfluouu@    ©o  Mbps  w'iuaiu  UTP  Cat  6:E     M€o  miui€i  a:.c5-

ch5.c€c€  kbps  N."alu  Twisted  Pair  Shield

-USB  a.a  oEjNu"ou  to  Port  a°"fu  Device  Port  Ll@3  Host  port

©d:.cn  G¢  aiwiifl5Oru"uo#@@inQtln5Ofui3i"  Power  Meter  allultlslflflo@  Modbus  RTu

©&.6,  ©o  5@{sovunisa.oai5   (Communlcatlon)  TCP,  HTTP,  HITPS,  SMTP,  SMTPS  li@g   SNMP

Version  in 6"uW

a,6:.a.©®  i@qsvu  IOT tustflflo@  MQIT

®G:.®.6,b  5o`5uum5Ldoum'01fl5`al""fifllga"  Zigbee

®G:.a.Gton  5@`fumiLdoouof@nuu  Web  Service  Support fl"1mu""i§iu  SOAP  ii@3  BEST

©& Gt.Gta:  muo`fi  Software  fi'Lfiuiiuu  Web-based  fiflmEiotl'niul"uliufl"@°ia°"5Uuu?Mi5

@Q'®nii  LL@gttafl"afhali{i"qtlfl5"`  ii@g53uuofNi  dLdoajedon®u  EMS  Controller

6)a:.a.©d: £W"5§1ui@q5uU  UL  ct®b,    EN  b®ooo-b-on,  EN  b©ooo-b-b,  EN  a:oG:ct©-6:-on,  EN

a:oG:ct@-a:-to,  FCC  16u@dlqu"@U

©&.a.®bwuiau05miao"gulflimi5fi.fl"OQlfl"5uumsiied"3`m-iLiVluoo"uliu@iney"Ouamgiv53a{fl`Lau@

"iQ3m"@{LLuuLomi51uiuuauiau@sifli

®d: on tuiLmHi3uuu3vn5@u®mi"@Udmu  (EMs)  @°iuiu  ©  Q{fl

fl'oiaiwi5fla®mwii@3;U5g LfuN@  tfluiia®{@°"iuL§ufiu5gVlu.fllflu  Lfiui"iuu  5"tG(ou  ii@35iu@  5iruvi`

iiflfl{m5fimiudiu5iuLi@3ni5s-u@fl"ouofoau`fluiqjum5@flff"m€u@ulfl5@nlqjfl`

®d:.in.a  fi5guuu3VI15Q-®fmnlsll@yilG{ou  (Alarm  and  Event  Management) alul5fll?UnQfl"

@fltln@"53"fimuififl8uu\flu  ii@gaimiflii@"`i@@ufl"@flunSfiififlfruu  ru  ""gtl3u®yiu  Graphical  Alarm,  Email

Alarm,  Line  Alarm,  SNMP Alarm  ll@3;almsfl  Acknowledgement Alarm, Tracking,  Notes  tfi'O"fiunglfly<1u

u?Vliso-flf"LL@"`tG(Oulfl"@u`i`fitjigayismyl

®d:.on.bni"uufi"uoruu@"53uuu3Vli5@ufln"@VN"(EMS)in"oiaiuismvflLfiu"u@anu@adlu

§iu"uouu@tfluouml"uS  Ui3noufl"iu  Historical data, Trend  log  data,  Event  log  flululuiLln5u@umli§lufl"@tlu@

SOL

©&.in.md"iiu`iuw@@imsflu°ifl'i@inm5ivfliia3fli5fl°""ui@dy®vi°ii@uiiumums|"'"au``qiu

ii@3fifl"ami=Lm@uou  (o`"flufioin"fiflmuuofloim5,  w@u`muiia`oifimu`)  iflu5"ifu i"afu"` ii@g5iu

16(Ou  Ll@gi"fl  LL@31U5im5ufl"iiflu3Vlii@uflm5al`@on  Trend  data  Lflu  [wl@`ufifl  XML,  CVS  ii@g  Excel to\u

-Llafl{"yo"ualu€Ubluu  Trend  fif\1l"lmnm'lq  Scales  "u@uu@  1u  Trend  Chart  ou'i{uuou  b  Scales
d'

momuof@miim5"`""otga  LLagalHIsflila®q"yoapa  Average,  Minimum  lL@3  Maximum

-n°"uflali`iia®{""oqualu€UiLuu  Trend  @i3jiifln°"uflqjiqiiai  uifi  qJjrfuq  iL@3iuu [flu

JJgr



-fiiuiiflro\i"fl"iflLa"uTrendii@3arflu

-flm?o`flo@°"suun°i"iiafl{flyoatvalu€tliiuu    Dashboard  Energy Consumption  monitoring,

Alarm,  Environmental lflyVI@l"@"  ll@a;jlum`om51tl"mu

®d:.in.a: airui5fli3unQ[fluou'iu  web  browser  Lfioififlflmum5ru`m°imu"o`iguu  lflualulifll?unQ

"y@ti@u"o"@uq[fl.LL@gaiui5"°imualiuwebBrowse"Jiw(Wndowpc)ii@g5@`5uumiltl"muN'"LL@U"amfi`u

lutyi5a`wVI`am5`"twlu  (Android  iL@3  los)  iL@g5o{5uun" i€'@ated@ nuu53uufliufl`H Lia3 iLafl`N@  w'"f"L€.@"ofolu

mimufl,"iqtfl@ou'iuLfl?oaliu6um@i`ifima°"iuumufl`umivi°iiiuiL@3a`q"uoti@ita®{afl"n"°iiiuig"Nam

twlfl"@u{muLia{oifimtj|®U

6`d:on.ani5fllufl`u"i3uuu3Mis@uflmi"auqqiu(EMS)fluo`£fl"aiui5fl|tigrioq5uufliuqw

5i"nuuQunimulu5guuofi{ilflufl5"a3i5u®@u'iQuUouflu{d

_"5uu5guuNam"@uqmu[wlfliiifl{oiiamu`SolarRoofTop

-ia{S-usa;Uu  Electrical  System

i8`5-U5guu  Air  Condltlon  System

io`5Uu5s3uu  Chiller  System

-5o`iuu53uu  Ventilation  System

-i@q5q'Uiguu  Lighting  System

-ioq5®Uig"8u|  (Security CCTv')

©&.on.a  almifl i@uumsflluqufl"iuttl5imann51wlfln  (Vector  Graphic) t®"  lt@gttliiimann51wliNn

5o`Stu  Files  fll"  "i3fl  PNG,  BMP,  JPG,  GIF,  Animated  GIF  llag5ois;unlsu°1lwul  Files  qjfi®  DWG,  DWF,  DXF  ii@g

SVGiguuqgm"@`ibafliLtiuiiuuGraphic(fl"ii@¥atu@.flu"`)ul"oflamugtLa3fl°iLmul"i"Ui|@iL@gL"uifi`|flu{"

©&.on.ch  flianiifliiaflqq"?om°iiiMul`  mi"fifluna  (Alarm) "o,Un5"`edi`ifiL€.o"m'onuuiguu

EMslflytflu53uu@3muo"®imial{auEufu"ifioui@u"uuifiitiuiauqii@8Liaflqfl"u"u"iQ@fl"tfluaiuisflii@u`ifiou

ediu    Email l®"

6`ond:.a;ai"iiflmufl`tloufll"®aQgmu@ifliouiinltlumulflum'@ii:'@`bG"Ji|"¢it@3m"oi5@iiuumi

lfiuL@Ho`Un5"`Oflq   1  1u@uiflm

®d: on.G{  alm5flu3Vlis@-flmsa'qiiua'"u"ilu3u iiuu  U@fiu@'"utryi\flv (Schedule  Edltor) tflu

aiuisflm3`ali`ii@idmv@`n"3qschedu|eLi@g5gfluufl"a°mvtu"schedu|e|flu@di`|ul@°iflv"fioa3flinLi@3`'iu

edom51t7mu

©6'.on.Grio  alul5nl@Uultl5lln5utfi@mufl,ulflyVI8alluu  Scnpt  11@g  Function  Block

®6:.in.G`6i  alul5nLlafl`fl"lluu  Peal  time  @lnn@U@`  Camera  ®"1u  TCP  Communication  @°|u|u

tu'uuounii b muoi

®d:.a

od"uoufl.qfly

ifl€oqflaufi"@€   a°"iu"Vufin"Uouuam5ouaen"@u`mu"i"o"3uu o°iuiu  a qufl  mvo`flfl`"@uuu@

Gtd:.a: a  f]VIul?Uuigtll@ouan@ia  (CPU) talu"@unii  Core  id:  qa""  ©  vitj?u

®d: a:.b  fiVluliuF\iiuQ°"@un  (RAM) fi""hi`u"otjnii  c5  GB

JJw



G`d:.a:,on  fiMulluouflLfiuuUo#@  (Hard  Disk) tli3fl  SATA VI306inil  "mf\"quuu@unil  a TB

®d:.a:.6   @m3i  LICENED  WINDOWS  ®io  PROFESSIONAL  M3oiulMu.nil

©d:.a:.a: i]@@llaflqt6"jSfl  LCD  i)uiflQo|w'uVounii  @ct  fiui

®d.& n#oq"@5@fl  a°"5uu"m5iqa@ufl"U@oflfl-u#ufi6flfl3aLm`1ud"@@`  @°iuiu|aluuounii  b q®  mvo`

fiQ"anuTfiflv`flv

Gitd:.a:.®  Lfl"fifl  lp  Camera

®d:.a:.b  fliiu@3i§uflbj'uUounii  to  @uiuiSniei@

®d:.a.onfi53fluut)oqnuulu'uu@unii|Pbch

®d:.b  Smart rv a®"5uuitafl`w@@umi"@Nam"avwiu@ini3uui  "iflha'uu@unii  a:o i3ui  Q°i"  a qfl

®b,ivflqQun5"`tJ5%noufl51u@315uofl-qd

®b.®  a,tlfli"`tlo`fl-uii@3tl@fli`@ifluiulwlfllni3iLamii  (DC  Breaker  "?a  DC  Switch  )

6,b.©.®oonLLuua°"5-u"jnuulwlflin5giiam5qa°"5uui3uuN§mlwlfl"ViuLqi@@`iiaqoifimulflui@"i:

®b G`.b  DC  Breaker  M?a  DC  Switch  my@`flfinufllu'uU8um`i  a.tofi'  iyi'i"@qfiflufln5gitaaufliq@5  "o`

LiNqiUa@`LLa`oiiimu'ii@3fl"@`ai3ji5flu@mqQilfluumuo`U@fltVlafl

G`b a.in fifl`"auuffim""i§1u  lEC  boc5ckc5  M?0  IEC  bocta:ch M?@Lfiuulyh

®b.a.daflflg{@tlu"yd."5uuQun5rulflui@wi"unoinngvLfl¥Oqiufl"@uqqiu|wlfli

®b.b  Quni"`VlqflVI°idiuqnLau  (rapid  shutdown)

©b.b a  aiui5mflii5{flQulwlfllluu3nm  Array  boundary lMV"5otu'ifiu  c3o  I?an`  fllulu  oho

3ulfi  ll@gfl"uonu3nru Array boundary lMu"a@uifiu  uno liam` f\lulu  oho iuifi

@b.b.bmuoqfinTiaim"`Vlq®Vl.iiiuqniau|"°iiiVlul`fii@ui"uifia"isflifl"ia{|fluq."

6ib en  Qum"`tl@m-ullagu@m`Qiflvlu\tlflm5gllaa@-u  (AC  Orcuit  Breaker  )

®b.on.®  lti"fifl  onpoles,  onphase  onc=o/Gfoo  V,  dfoHz

6`b.in.to  i]fin-flmgLLa@umqq5  lcu  mELNam5fl°iuiruim.muoqlou'u'ounii  GDo  kA  LLa%fi  fin-fln5giia

Amperetrip,ATuuV@unii®.bdivii"fifl-migiiaq'iu@on€qqfl"6un@i`im@i`

®b.on.on  fiq"fl"UTfim"u"i§1u  lEC  boc5ctc3  M€O  IEC  bockG:ch  VI:Olfiuulyh

®b.a:qun"`fi5flvutl@qn-uni5@-"@5flviumgiiam5`(DCFuse)

©b.a:.®flfinufln53LLa@-fli¢@iuuu@unii®.toGLVI`i"finuflni3iiaa.mq@5(lsc)"u`"mqL®@@`

lLaq@|fiflu`

®b.a:aitllwlflifl5"agi5uflfl.ii]'a""ia°"5VuiguuNam"iflviuLo@a`wa`@ifi"`fi

51ua%i5uflfluqi]y

©b.a.®  fluiulwlflin53iiaa@uu  Ac  fiouiflVlufli% iiaQ`d`fl[fllu`uu@ unii  ©.tod:  ivi"o`  nit; LLalwlfli



©b.a:.a.®a""ifimviu°ii6uVIoqLm6"oqw""@{fiflii"3qVIS`hifl:miiG¢c;9/o

©b.a: a.to aiu"i\flvfutl"i§lu"o"@n.  ©ot-tod:d'on

©b.a:.6`.en  a"1wlw116uLIUualu16iu1  (Single  Conductor)  fi@ulul6u"fifl  PVC  qjulflalualwl5fl

"tti`fl-u"1bJm`inii otd:o V wagQ"fjf cko°c

®b.a:a.a:n"U"'oaia(splicing)@gni"°ilfl'ido@°iLi]uiVl'iu3uLLagm"@"Vfled@L@"i=1ujunction

MSo  outlet  Box d`otgluu3iirufiaimsfli""ilum5io  w@:rdouij°iiqtfllflu{iu

©b.a:.®.a:1tl"aL6u"ua(color-coding)1umii@ufl"[tlwilflulu"au¥imaafl°iaLyiia°iviivuaiu

Phase(Hotline)VI3`aiumtla.ifl-uaflia."5uuNeutraliia3aL€"?oi€uiim"a@{a."iuuaiuGround

®b.a:.a b a"1wlm"@`L6iul"'@  PVCVI3"ufl lfluufdiuVldqdiutflu5inolMuifiumuuon

6`b.a: G`.dr 6ifl"1uLa"@ifluia Wire  marker tlfflm|s#"suu  Feeder lu  Pull  box Ofi`ifluio

unnuuiim|flui.ufl"ifi"@u@inng"fliuqtl¢iuisumdi|lu

6tb.a:.to  flu"aiulwln53tLam5`  DC  i@uaiu  PV©-F fiooniiuu"ilvIl#uiguuNamltlwl""""@uq¢iu

lta`Olfimu`iVI.iu8uLi@3fiqruawuTa@u`iwu@uflu`fiu

(®)firuuiflh.uV@aniiG:sq.mm.Li@3|uua°"5VuaflfflgqlflvVl3{n"1uu@3muuonoimg

(to)  fifl`"auuuai@u[Umww"i§iu  lEC  bobbc:  Class  a:,  EN  6'omctb,  lEC  boenonb-6t-b,

EN  b®oonG:-®  11@8  EN  b6`oon6'-b

(en)£nuiu°"@qimVl°i@in"Li"nualo"fl§@uaunifi@tloqnuum5ii®oonl"®`

(a:)fl@uluM:"oqwfl".1@1n   Halogen  free,  Copolymer  Electron  beam  cross-linked

polyethylene   (XLPE) mlu"1uuy@Unil  o ch mm

(a:)   iufonu@"°i@imuafl,   Halogen  free,  Copolymer  Electron  beam  cross-linked

polyethylene  (XLPE) with  FR-LSZH  mi"uiuuv@um'i  o.c5  mm

(b) aiwisntfl"``alfllalu.@unii  6` iviifl@{ruuifl  Cable  Diameter

(at)  N'lum5"aoum"u"5§lu  lEC  bbG{mo,  lEC®on6`  LLa3S]Lonaliiuu5@{  Certificate

@in  TUV  Rheinland  "?oua°iLuiionai5m55Uuio`Usgfloum5iioi5"i

(c5)@gmuo{|"uaiu|tlaimigu"3iuinua3aiu"fl°iiflu"8u@u

(ct)flm55VuU5gnuuwamu"m`@dNuuouonotl"?owtonai5i-u5o`@ingivam

(®O)u3uvVlw'waflmvoulfluuini§iuisoc{OO©VI?OuLiuuionai5"5§irfui®uLau@sim

®b&.6zaiu6".Oqfimia"3`mw"5§ium5a"3"N"iao"5-uu5¥i"tMui8uumsNan
|wlfliQmmvwiuiia{oifi"`fifi"3qu"avmi ".fl. bdrb& (u"s§iu iayi. obbo6ton-bb)

6]b.bVI'Og@Ug]1utwlflifliiu@gi6uflflu`i]u

®b.b.a  n5fii6uvi81a"g  fl"o`iti"i]flvi@1aVIggoudiulwlfli  EMT VI€@6inii

®b.ch@`Um"`tl@`n-umgiia"i@imguuifl@@`iid`oifimulM@uUoui"Uid5guu@°"tiiulVluifiu\Umu5gisuu

miid@udo"mi"ialiuflfiflifl

eib.c€  51{16iumutwl

JJ„



®b a:.a n5fi"fliulwli€umis'ai"Lyi5u` (Cable Mesh Tray) 1f\i`agi""itlflaliulVluflmi53uiu

@i"fiaifiolM"£fl"€fuiao"@uimrfuaiulwl@fl@qflu"3uai"fli€a@3bJgouifiulu

©b.c:.b  mitiL@ui@u"1wlmulu@imi  tliiflLflt€.@iyi5u` (Cable  Tray)  muo`Nam@inivianiLriufialiu

mit]oqnuuai3u lflui3m5qunu@irfuu` Miotli}m"tiu`viua  (Epoxy Wire Way)

©b.a; on  nsfilau"1wlfl"uonolms  "ii®1lt`iiu` (Wre Way) / tlfiflmisu@iyiiu` (Cable Tray)  fl"o`

N§m@m"aniiN`ufiri"mitloqnuuafiaj

®b.a"iqiaua°"i-umuu°iiq5unuifq"a"uTfiflv`#

©b.ck.a  i@u"ta"3LmaiMananqunuatliiluVI` VI?0  FBp

®b.G{.b  @`Um"`@quu8flm.o"am@inLLaflui@aa6i@  (Stainless  steel)  tfi.@fl"fli"  ii@gLlfi"5{

m@@fl@iqm51tl.mu

®b.ct.en|MU®°iifumiooniiuuu°iLfluoiihtgufliuq"`iuhou®°iLfium5@flm3`

®b.®ot3uuu¥ia®"iuumuu°ii`iunui

®b.®o®@flfl3`i3uuvi@u¥ufio|ty|umiu°ii``5Unu"?@"S"9i

©b.©oblun5flaflm3"@"@imiw"Lau@imimu@`@flfl3q5¥uuu¥iou'"Uouoiflii@3®qfl

®b.®oenlMV®®iLfiumi@@fliiuuu°iiau@iih#iufl`umuhoufl°iifiuni5fiflen3q

®dr.u'on°"uflnit@fln`%3uuNafllwlflifiiutq)@@`Lmoififltl`fliiua3i5uflfl-`d'

#"iauo5ifli|flv@gmvo`fl°iifium5tM"ifluwmub€oul"uon.i""€05gii]uufiiaui"U@"iiatvrfui1@1®.ii
53uuaim5mamtwlwiii@3t€auofonuuiguutfl5{tl'""i"m5"ia'"Q£"|flv

®ot.®nguLau@"""@`@uflVl°iiiouum"@unii@3tauo#@n"1uonoi.uu-uflufl@im-u@""1ua'"fuilflu

iiafl`fiqni5uii@g?.uia@u@nisn°iifiuaiuim'@gfi@m5ul"Vaoflfl@Pomvusgugmimtt#ngcuiiiwum"a.n@u'i`uVou

Ui8n@ufluiufi@ni5fufl-`fi.

@dr 6`.©  mu#TiiQ#ufiLiof@g@iflii  a-flVl°iiiw"mia°isi@

©drot.®mu@-flvmuaqQunin{LLa¥iiu@%i5ufl6u|m"q"I"on.1"®

6tc'6,.mmuouflmg`i3uu"flaoumiM°i""53uuifiLLaDiia50

a,ch.a.a"iu@uflVl°iionaTi¢fioi@naiiflnou5ufiiauiuvo`
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