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<.u.o inrn: lririoundiicd!alriruinrn:lv{rh riruru . nu rirrarirfirflu{o-on1: Inr{n1:

o ua iuAntou n a oor4'{n:r n r:
<.u.u inrn:liflr lJrioun'ir:vdunrffinrn: iiruru o au oua;ufiotolnJ:viirln:lnr:

ufr oto!r.l:ciirln:r nr:d.b.$ ?fl?flllUd'l U]u0un?1:vnunln?fl?nl 1.lU'lu o Ru Ouall
9 9;

d.b.d tilll,lulYla?1luaoonu 1lluulvn0u?t1t AU. o'lU?U o nU eUa:UalOto!r a 0t]

vl!tn5{n1:

d.b.d rir.:r nfrn tririotrn'ir:co-utl:vnrflfiufq:it'rintsuar artrtir{na il;od1i1y'Ifi1
a JJ v

v5a61?1Itnu?l,0.t ii'ru?l.r o au ouaS!r.lotouulv01tn:sn1:
v v ) - Jt

d.b,.b tnluu'tvtfi5fl]i tt'tu?u o nu nua5uil0t0u9ta00 {[n:{n1:

d. qrudnuosrqillv

d.or uar!rtadualorfisrd i:reiav16unrY.rd

d.o,.6, ua{ttadra{o1fio6gio{ilanornl:.:.rru{ar6odtflutio Monocrystattine Slticon

rvrnluladnT :Hin u!! N-ryPE HALF CELL dfi fi n"odra'llrlfl rq.rqolrhiou n'jr uuo

?-flgifin (wp) sioufll danmv Standard Test Condition (STC)

d.o.b n:outto!ttii![qaduais']findinruudlu:'l lilriluaiuuavvrurlueionl:rYoniou

! o{a n 1vr [2nd'ax uavanlil{i 01nrr1pi6 rirornr"aqrdu Anodized Atuminium

Rttoy fiorqnr:1{.r.turfiuuryi.luBnrsadualorfio rj finrruu6l u:t ualrualril nr:
^J9100inuuua.ia10'lR'15

d.o.m i lngress protection Ratings raio rt'r0:t'lun1rflo{riuriruavalulririoon'i teucl

d.o.d nfl.inaduamrfforifirhvriuarfinrTrur{ (Product wananty) trnl:.rlru{ru6olrjrioan'jr

.o t uacfi nr:ilJtJ:cfiuRruarur:fllun1:H6olilfl lhisirn,jro,o t loUi!r]:crYu

n?lrjarr't:nlufl1:arFnh',hlrdaoalu!utduo5{ (Linear Power Output Warranty)

lrirfiuflavo.<o%lnudalultiudnglud'{n6i'l'lltioranu,ltJuar!5ufr!n51hJ
rrSounr:uauolru}t1nin1l0:zntrU,jrunlttadualorfirrdir]:yf,yBnrnaoaln,jrfr

'tt''"0'Att*'U'n1:ufftttil6uuuilqnadualarfinriltuto{rarirfialfi
fi1vuel tcK1"/

kirl:v?fl i ntnrlddrnnliriufi



b

e.o.e Hdnnirudeio{diuurn:rru !on. uio !'rer:r'lu rion. i?rLrYuu1n:t'ru lECbobod

uia lECuogisno v5o teluorio. r,lio trCuJolou

a.o.u dorfi Bypass diode oior.:o:nrutundoisioaruly{ junction box v6orirrioarulilfl r

fi fi u r n :mu nr:fl o.: ri'un:r ua c llu :v ou lri srjl n'i 1 t Pbd

a.o.e'i d'orfi Name ptate 5c!to{alutona1:qruautfiru6nnirur{
A ov - .!

e.o.a rfio'lrinT:o"nuanrsaduarorfintifilrorln:urYufirirfirYorirunrrua{{qo (lmp)
-elndr6urniurrnfi 4o {ainovfror:vu Current class to{uaittaduarorfi odlu

flash test report uavu::11u pal.Let uUnnlnriu:?ilvY{rirtn{olr,iuru:vu Current

c[ass t]:vli'rru pattet hir#uldotirrt'arrou
c. - - .d - < *,-

d.o.G( ttlu Ann-0mrHaqnrnl:iiluvr[ntun1:5=u:o!:JUUqfunllrrJln:s1u ISO c(ooo:bood:

Quatity Management System unv ISO odooo:bood: EnMronment Management

System uav l5O ddooo:bood Occupationa[ heatth and safety management

systems v:0lv n?'l

d.o.oo lfluuanwariua{orfioddrauolflufiudrdoq'luvrvrieru Made in Thail.and (miT)1:r
rvi - -J - rJ

v{uMa1 u:r1i6rfr vr6fi ovfr or:rururu$taduaio'rfr nrlfr ifi n"6ri'la'rtrlfl r output
, )2

a.ranlririoon'i,rfi riouhuaurou no'r,o!{1uri1xu01{
,.]

d.6).6)6) n1n?,ltlna1n!aaoun1a.: (Power Toterance) o 6l +m% 14:Oonl'l

a.o.ob In:rairlriruua'ltoruanrtaaiualorfrnddo{6od.:nrio.rrioarulvhlr (Junction Box)
ia )a
vrrJ Bypass diode oa2nn:fl']u tu junction box vlllnl:uo un v:our.l'r!oa0n

,.'
ou''1.:uunn 61u'r:r'lruqoAnl 0'rfl1f,uavan1ru?oa0!n1uu0n0'ln'r5 Looo? u1111r

u1r|:r'run1ifl o.!rYuhirioun'ir tPu<

d.o.om n:o!u .lttaaua{o1frod (Frame) rirorn Anodized A[uminum Attoy r,16oiaq

!aonafr uvtuururioanuornrfl trasin?'rxrTun.id.r u:.:

d.o.od Cabte Connecter rflu{osioria!arubirhrirun:vuasr:.i (PV MCd Connectors)
*- i

Lou!n alu00{u
- .',1- - J
(o) ron0vl LtJ Lun'ri0rosi{uir.rt{aaua!o'tvrsrun0.ixnfuatJ!nu0{nun1500n tou Ltl

J"
0r.tt0

e -tr(b) a'r!1:0!o.rnua!:un?un']:.1 lngress Protection (tP) d:so-u lPbd 14iodn'j']

(m) Rated Vottage lririoon'j1 odoo VDC

(<) dooioocaioileiiunliiu:o{a'rnafiltiudrirrdo6o tdu TUV certification 6'ol
c. -Jr uruovrnn0an!!uu311145u:cu!alantflvl']tl?uttaaua{01 qlu

d.o.ord urirnivnntJluasrsaaiualorfiod 6'olil60torniaqn:vtni:n-a Tempered Glass

n?T.rvu'tbiliouni1 6n.b mm. r,rEoiaqdudfiqrua,rl66n'jr uavYiuvl'rutiou6{ UV

d.o.ob ua{nadu6{01fi0d dodlurorira'lar6nlr{f,r:ulririoun'irdrirmro[flulalnnlru

1ouo'rutruornrirrira'.:nr6ohirhqqo (em p)

' I ril i d dl rr 1 fi o d'r oio'r tfi u n 6 o rYrudtra ri 1ri u's'r'r v fi ui o
d.6).os, Uil{ Lta a Ua i 01Ylsl U{f

1ounfi ioflfl 1 :tLvrs{rirnurirunr:ldlruurriou



5.i

e)e'Za,-
d.6).6ld ,luulOLaUOglO{rlUU{aoU9t.i9l{tuufr2U7lunl UlUAlAnnU?loln Alan LOUoS{ L9lU

Jc
:vutatn:nn1:

<.b In:rairl:o.rirunrrtadua.:orfi nri i:raav16ood'rd
- .*,". , C 3 .

d.b-6)'lan ltvl'l tn:nA:']n1 5?:Jvl.: OUn: U:3nal]vl.l14tJO 9lO{tUUtUAntnaO!annuA

uluixiou (Hot dip gatvanizing) orruror:gru ASTMobm vto BS (EN) ISO odbo
a ) )a 4, -dfi50ln5o0U'l vl tvluutvl'll4l0Onl1Ul0910{lljuoal]lUUrltn:o bood- Id 14:0tavu
. - J- ' - - ' i a - t)

uaaoaux vrxFt arJ!9lrvtuutYl'114:oon2'l {.1Lllulana!n:fuvaonuu!41 :u !tn!
nlrgrod": tnurin Sotar PV Modute loutamc

d.b.b d?url:vnorln:rairrr oiolarlr:nooooonltluduei:uuavrjirnorlldod1.iavo?n

d.b.m iaQ q!n5ruillJuou nt{aa u6{01v1oun! [n:{a:1{ uacoun:fuo!uflto tnSnall{

rYrlo:.rair va'.rnranrufi fi o#.r ocdalia'nuruvdrilrtrvalr

d.te.d o'ru:1n:oriuln:.lairlur.nrradua.iolfind dolarrLr:n:nrlTrarinuru.:rtadld uac

ovfiorlriair.rnrr rf, ux'rueion? 1! ud.r u:rt olln:rair':r,rdrnr ur.iurad.rnr uac
e^A

01n'DYt009l{
o a!- & - ) quavv a a q J

d.b.d tun:uvr000':5'ru:o.l:u911l[uruvr0anu!u l? uJ t09l0.i!nltontlua.iri0un tw&n]1va!
).r - Y,

LYrO [Ua1!',',1:0O1tUUn1501O9r{0UUal La5n tOOUliA}J!:6Un1r.]vAn 10:I',rU',lfi?n::t.]
,j ,

1nrJn1500uua{u:ar!auu[l!a{n1nt0n1 uotfl !]au9ro{lln'l:u0no6ucn:l!n1l

0l:?0t1J tlI0vt:''1l.J uavfl 0'rifu'rolusr
' - !v) ! e^ !' u -. o Aqv

d.b.b n01.l9rooi.ir.tu1.r1r0K1/00o.rvr1n1:?l'1:?0l1u rloo{11:0!no 'll'lu{1un'l:415?0 tYr0114

e - A . ) \e
rlutlnro{ua]iRrfrovdnd'luard,trilr$aci lfronv1(ia1rJ1:nd1laxotfioto{q! n:ni

, .c
riuutluir.t Lga'tltaaf]!14ai{n1 !o0nnor 0.r,]ulvmvva.:n1 tuuglav1nno0{

s ' - t Solar PV Modute do{sioalufiunru:Jrsritlunlrfiflnuld.b.6', qotn5.:6:f i:0{lUqO[il': 5otar PV Moou(e elo.looa'lUel

v1.i ly{flreilv5u!lvlvrfl Lvru 1r.rl. bdbd fi:001l!a1qFru500l1tJn1uuvu1lJ0.i{ilarl!

drul:vnarto.ruaiufiodq aru6u (Ground Ptate) ivui't'iuitnrYu:'r{uavdaoulria
d ., 1 - 3 'r ,'{ o -nrur.r=un':ui.ru:{nru!1gr:g1un1:fiod'.:vrrllv'hlrdruittl:vtvrnlvro 11.fl. bdbd

- i -s I
usaolualao fl:(u un?1!tau lutnotun![nl{45']{50n5utouil.:vl.: n0uu,aJ

, ^ x ,J
:u14?1'!n1:qrnn{ tl1nn?'l b Ltl0:ttuu acn0?'llaq uJ Lo!'lsl:6'lu 1J l}lvl'ln1it!auu

uu5u0 [ouv]uvl lfiu lllxlJ0unl?u
' c 4 q'ae' 

' I
d.b.d fiofl{!ryun?:ou5.ifro (Torque Wrench) Lunr:vo:nllont 0114Loo1 0lnu0tl

(Torque) 0rrt{ori1lluoto{{H6ol

d.b.6( lni{Air.riolil uavnr:6odl So[ar PV modute eia.:L{iulilnrl{ofilvuotto.lo']n'rl
- )A e

:,tLl=uuuau lrl:JIUYItnu?t0{

a.t ..o ridudoraloln:lnr:d'olrilnl:rnao!u:{6{so.iq!n:0i6'u6o uaiur]la"lnr uavd.l

5']uilur.lan1:yt06o!u:.r6{od1.:dOU o 1o /o1n15 IOUnI:yloao!fronvtoao!1ou

r,rrjru.rrui5drjr rdo6oviour,trivrurderlunr: riT fi'uto':i5

c.b.oo In:la5rla.r',:auroiou:oa!4'iqooejlrflou :vd'l vrrqdnJ:ad'u tflu:cuvtrar a tJ

vdlornd'uauru



)
d.m Lni-o.iu!a.in:sua1dfl'ri tfiooiaiarri'u:vurlvlflr (Crid Connected Inverter) fiarua-nuruv

pilrioh u

c.en.o rflutn*o':urJarn:vuah{'rh1 inverter firirr.l:c ivrBnrfll:v SrnBnrnqlao1un r:.) 
run'ir .tor% dfin-nrira".rlvif,rarao rdaiirunr:vbiflrfiru a uu u! a.!fl a.t {'r1r l,lrui

Power Factor = o uavoonuljlJraonl{ Optimat Pv-lnvertor Power Sizing Ratio

(eSn) oqlud':.r:vu'jt oe%-bc%

a.cn.b 6ur?oSrnoirtu{udarlr:ndrurird{ilfllriordartfiosioirilrYt:vtrlllrirrflu{ufi
loi:"unr::-u:ourT n:grurfluh.loru:vriouto':nr:lvhhdru4inrn (nlln.) 'jrri':urio

nhvuonr:rdorrio:cuuln:ldruldflr (Vender List) u5o:vrfi urdul drdar{or lu
-Jf r !
ilrvr uu[0n615 tau0:1n11r:0lluuufl 1:lruvl J ruuulr'l Lutauo:1n1

e, )v ' 4q v-
<.sn.m r[]u drio ua viufr16ir nr:moaou ,l'rlrtJlsris'ru IEC bosibs, Photovoltaic (PV)

system - Characteristics of the utitity inte#ce uav!101i6'tu IEC bboob Test

procedure of istanding prevention measures for utiLity - lnterconnected

photovottaic inverters Inud'ol!ru!rona'tii'tunlu afi'l:flnao!alnrurjvroaod,u

:vdrarna niu ruv vio BV !:cnolnriroorirGl{l-aqqrJn:01

d.m.d t{utto5gr:?nauR?1r.1:01.t (Built-in Thermal sensor) tdon:rotiunr: rfiuarutYl
, r,tr-

uavfl1tfioalutT{r ora10

d.m.d nlrio.iiuy{a'rfl uhirlrn:vuao:wr!ri1 (DC lnput) iqruariu5o-.:d

(o) :aritu:rrYutrr{rq.:qo (Max. DC lnput vol.tage) ldl*isirn'jr oooo Vdc

(u) :orirln:cuab',lflrtttr4.:qo (Max. Input Cunent) ldl,rioirn'ir <a Adc

(m) Nighttime Power Consumption lritfiu obWatt

d.6n.b fi MPPTbirioun'ir < MPPT uav inverter arul:0rol:-uu:':d'u1vhhn:vuan:lld

:vu'irl doo-o,doo Vdc
.A

d.m.s, Aunoirnoi aur:otialldo:vlju lnternet vto Ethemet ra6o communication pot
tr , -- 1, t J J
0u "l rtu Rs-ddd r unu lY{art0uflalvluLlao{l.la Lo

d.6n.d alur,20:toot oa':xo! n:fulla.:nu !1{1{'t Luauoutlj'ta:J!u1t0.in1l [y{fl141!rl]r1n
(Zero Export)

a.m.ct fiqr.ln:olnmlrJaoodu vra'.r.rrlhirhn:cuan:.:t'l[i'l (Dc Safety Unit) iqrualtfiftd
- ^J<,r, ,J d a.,J

(o) If srifunr:nuu1aluaer5.tfr [Y{t? 1450ei'ru14u{16''1u PV unn0ntlouavll LY{5?

(Locating the Leaking String)

(u) fiqrJn:nlrJo.rriubin:Ctnrirun:vuao:l (DC Surge protector) lrvmil Type ll

(*) fi qrJn:oi$h;in:vuani.i (DC Fuse)

(<) raio{uria.rn:suabiflt i:vur:d:uaonr:#orrircailBfl1v{1,0.:uar'i (PlD Rectifier)
J-tfioinur:solnr:adnrirnd'wruq'lqt .

a.en.oo vra'llrutr{fl rn:vuaaa'utroon (AC output) iqrualu5 d:fi

(o) rira'{riflroi.rn:suaaduri'lu1,1oon (Rated AC Active output Powed fitu'lo

tririoun'ir c(o,ooo w
(b) arur:orirun:UMlY{fll1.1ooneiqn (Max Rated output Cunent) lrjrjoun.jr

6dd Aac



6(

(r) aur:0l{lruir!n'u:cuutilrlrrj:vrnu WYE: TN-C, TN-S, TN-C-S,TT, lT uav

oetta : tr kirilotir.:rioer
,-(a) fi fi n"rrrirnml6toldtgrgrrub,|fi r (AC Frequency) rvirrir aoHz

(a) firirauofinei Harmonic distortion trirrnn'ir *%
(u) fi:vuu Arc Fautt Protection d{l{ruaru:orlitdlrirlddruolror
(ol) i eC Surge Protection !:rnYl Type ll

(d) Overcunent protection

(c<) Overvottage protection

(oo) DC Reverse-potarity Protection

(oo) DC lnsutation Resistance Detection

(ob) Residual Cunent Monitoring Unit

(osn) Anti-istanding Protection
t ;- J o* - I v4

a.sn.oo vrut4srnf4{ 114[5n u1u1a'r n114u9ruuu lun159rogr.i fl uul,0rAu0[1Ju{0 Fryll uav
ai

taUoUn[:{ U',ll.i1a'1 0r{tJ01 tou[n:{a:1.i:oi5u0ur?0lt0t050lo{rn2'ututnus{!un.:
U!

d.6n.c,b AU!2a5lUAi nA{!:v1JlJ6'l:J'1:fl:0nl!fl'llttO!0014{a UaYa1f.l1l0an'U0{A n1:

flanlylft r.iru Ctoud lnverter API td uav npt dar:Lr:ott:ruldnaooolunli1{
{'rul,o.n:!n1:

c.m.omlpiYur r or:I1r,l eilu SAFTY: EN bbooc(-ol-b vio IEC bbooc(-ol-u r,lio Etrt

dodgro r4i0 IEC bboob 14io IEC boobd 14io IEC bobdm rfluodr.:riou

a.m.o<lsiiti!1srrg1u d'ru GRID CONNECTION STANDARD : lECboe/bs, rtiuotjr.rriou

d.m.od anl u?odorilunr:rirlru
(o) ann:nm'rlrutriluri?{q$44fi (operating temperature range) -bot fil +uot
(b) :vur:curuorn'r6u!ufioa!{lt{ruarrrlinl!duud'duukiirurdorfi ofl rgrar

(en) :sd'r:nr:rlolrYualu uatri, (lngress Protection Ratings) tpua raio6n'jr

a.sn.ou rnioru a{n:!ua1r{r1'r1 n?iaMiotdoxriorYt6utmoituvt lfioaairuara rRn fi
J < s { 'c 4 e d , r I -

na tt'lflu9r2 tn:a{ [ou9]:.1 [ou uja']tuugl0{llqun: lYllJttr

d.m.or,/ d'rlJ')rnq6n'rusn'l:ri1{luuavoYlrirqrJn:oiairu Mobite Apptication ld'otirlriou 6'.rd

(o) aur:nuaosri't Software Version ld
(b) arm:ouao#rao1wil1rn1:lilfl rn:uundu (AC Status) niu u:ln'u, tirurntrd,

nrvua ld
. !, ) ,e
(m) sr"{rirnr:r6orrsiadru LAN lP ld
. !, a ,v
(a) d'.:rirnr:liaurio6ru RS<aa loi

c.m.o< fi :cti1.J{o{dualnn?'l!fr nrJnfi to'l:ctlulY{fl 'l overvottage ttav over Frequenry

Protection

(o) Over/Under vottage

(b) Over/Under frequenry

(m) Anti-tstanding (nu{ori,]launtolnr:b{flrriru4inrn r]ltonr:lylfl run:vax)



oo

f,Are)
d.en.oc( [n:O.:UUA{n:vl'lA llIfl1'1 Ua?1:]A1tJl5n [Un1:4461:101:laO?Unll[t0 n0t'l'llJ port

. -.!Ll''lo:6'tutuuoul!uounnu

(.) ni<aa biriaun'j'r b 1io.i

(tE) Ethernet (rAN) hirioun'ir o tiar

a.sn.Uo fiqrJn:oirloln'uhin:c1tn (Surge protector) fi port Rsddd

d.m.bo :vU!trao{Haliav:'luiluHAnr:rirfiu (Monitoring System) ATLr:nn:?oAolld
'jruar.:rtaduarorfiod'lotileirriru:rn-ubifirn:vuan:r (PV Modute vottage) r{r

A
rl1eT{r1r?fua{Lnso{[lainicualilfl1 (DC lnput lnverters) kiyrio!fi'r:eir E-MaiL

u{r ror' ou 16'rr o.l: vu uldlo u a'eluu5
J - .&s" - -d.m.bb lnSonu a{nrvu61ilrh, :vu6onrulovr hirird'rainq.:qo :vutfrnnutJ:vfiuzua

uauoln5riilrrno!rdardolsioriu6unoir0oi daur:n:oriunr:rdorLsiorYu:cLi1r

Fire Atarm Control (Fire Fighter Gateway) oio'rlrnrn{ruinrdarrYu
c,-u.;d

a.en.bm tUurufinnjruclfr!nr:il.JU:vdu (warranty) orn{HfinLiioun'jr ob tl ornr{rtor
H6orniruriuavfi uririoir:olornciuyrurl'T urjruadrrqnoial

c.m.u< ar6ofirur{d'od4uduinr:ri1:.rinu'r (Maintenance & Service Center) lutj:vryrrlyro

uarfi nr:dr:o'rlrluei iourio.:Lilirnr:urirdrornridyrfiafi nfi fi !:ca! nr:n:rfl u

sr-ruyludruilruoeir.ttfl uyrr.rnr:lurl:vrvrrlririoan'ir a t
J - i --a.< rnio.lfi orfiurl:vf; uBnrnna-wru (Power optimizer) iqrualrifi6'rd

J.
e.<.o fi:cuufronlilQflfif iri1a'{ilan(lqo (MPPT; Maximum Power Point Tracking)

odrlriau . uppr rio b uil.rlrad[alo1find

d.d.to ioliuu:{d!ttdrq.:40 (Maximum input Voltage) lririoun'jr rua vdc

d.d.m :oniu dnnluty{fl1n:luan:ntttr 4.:qn lririoun'jr oooo ?"qoi

d.d.d :ulJ!n?111!aoon-u u:lo'u'uraon ocaoa{tu6o oto.o Vdc rfioio rniolurla.l
A J I.JJ A

n:uual rl'r raiorfi oriaoarah{fi rialsiorYr.rrnSo.iu!a.rn:vuahl|fi r

d.d.d 6111in:o.riuna'.r.rru4.rqnrioani.:lrjrioun'jr od,ooo ind (Maximum power per

string)

a.e qrJn:niraqnrir{luqntau (Rapid shutdown)
t) p - - Y , .de y1--'

a.a.o {6utorauosl'rtiunr:o'nr,rrfiooY.rqrJn:nlfirirrarirfiraqorirlruqnr,iu 
drr,rit:sul

zu6nlrlfl ror nrid.N'ruuaqorfi ndfi fi o#wuradlnrto':In:'lnr:

a.a.to aou:ld'ubirhluuSnru Anay boundary }itudo[rJrRu do L?ae] tl'luLu mo 1u1v]

r/|toldqrJn:nJarlqurfioaon21!.rdalornnr:rfiorlr{qolunr:tfino'un:rurior nlru

riurnfil dlfiadHa oaou ,.rrYuruu uio hil:o.n*r lsrif'l.,, UL moao lou

t1un1uflan1:ytoaoudoloanlnaaoru-uv6orltrjrulruYlnaolfirf,unarlflldll'rtli!1u

liuri fUv, VDE, Bureau Veritas, UL, CSA, lnterTek r,lta PTEC

d.d.m aou:.to'uly,6ltuarurnrtadotiuonlttrru Array boundary 1iru6a1"rirfi u eno gaei

nrulu eno iurfi
.....'d;;;;rlll nrflidtn1'":rdvqoriNruqnriu lnu6orrsraindGunr:rirfl utu

siruvi{dr{rr',ri.rfi d! rv'a'tatur:or{r6{oi'iru uavfi rlru u{l16ou



6)o

d.d.d nr6qns{qilnifliyqori1.i'ruqnta! (Rapid shutdown)1ri6o#our,t, 
" 

sTroio o u6r.r

PV Module
-Y e )

d.b no0.::vlJugE?n?n6n1 o1nlfi (weather station) 6',0{a'u1:0uao.ir{afi Remote control

and Monitoring System u!u Reat time Io u eir ur.rrj':6o#.rria.: rf,usl'r uvil!dfiil: c f,yrGn ryrsio nr:
nrlnl-oril :cuun:'nioanr o1n1fi :cnauri?u

d.b.o qrJn:ni?"nn?'lurdxBanolfi nd (Pyranometer) iirurulrjrioun'jr o qo rfl uqrJn:ni

isrrriluarorfrnd Secondary (Ctass A - High Accurary) n1!!J1oin1u ISO c(obo

rir uncertainty ocaioldn'jr m% (for hourl,y total.s)

d.b.b Ambient Temperature Sensor (ioqru4inluuon :o!eY?) e'rurutririoun'jr t
tn rit resotution <o.o'C uav rit maximum uncertainty=r61'C (inctuding sisat

conditioning) Ioufiod.rvir.rornuarrrsaiiuarorfiortidoq'[ndr6urlrjiou o, $rfl: Ldo
e 4,

LI t14 !O:U A01nn?',]!:ouvuHunlnttfl nttaa0'r1r9ru

a.b.m Modute Temperature Sensor (ioqruniuir.irirua'1iuii.i) Modute Temperature

Sensor o'ruruhifioun'j1 b qn rir uncertainty <o'C (inctuding signal conditioning)

d.b.d Wind Sensor (inau) Wind Speed Sensor drrrrulrifioun'j'r o ter rir uncertainty

< o.d m/s dru:nr"onlutirax < ( n/s uav < oo95 of reading for wind speeds
J<finruriralaln'ir a m/s

d.b.d Wnd Direction Sensor nr:iofifiu'r.ra!uulJ011urdriu'rltnrn'')nfiflLufio lourir o.d
accuracy

d.b.b Humidity Sensor rirlrubjrio uf i'r o qo atur:oritur un'l rldua-lr{urjhj sir n'jr

0-6(6(% r4iolrnn'jr qrJn:oioio.:1iuln:61u lPbd r,riodn'jr

d.s, qiln:nin?uqun1:er-neio?{n:h{rfin:vuaor:.roio:vuu iqruauri6odrlriour,,rto6n'jroqd

a.o.o n:dittu Safety Switch iqruaurTatiroiouraiodn'jrrt.rd

- rilutfin Fusibte Type o Phase b Wires uSotfindud6n'jr

- In:ratrlrfl ular,rv fi drtlorlo.:n"unr:rtiordon'ulunaind oqjnhurail'r ot t

- J-. .
- fr n n-.:fl r dtisrhifl rn:v uan:r (DC Fuse) uacfi rYon:c uabifl r ( Rated cu nent)

hirioun'ir o.ba rvirtolfi rion:vuado?':o: (lsc) danmv STC toltnuzu.:ttad

rra.: 0't vt9t u

e,or.u n:nirflu Circuit Breaker iqzuauri6odrlriouuiadn'iro'.rf

- rflutfrar PV Miniature circuit breaker, PV MCB

- riuHf,nrYrur{nrr!1trtg1u IEC bodc(d uio IEC uoc<oi-u uiolrr,:5rudud

tvrulltYl'l

- :oliutt:.to-ubifl 1n:cuatr:ll6hidoun'ir ctoo vdc viodn'ir

- firion:cua Ampere trip, er triioun.jr o.ba tyirtolfirionrguado,].ia: (lsc) d

an1?s STC 1loilBu,i{rsadua'io1fi od

c.el.m n:rfi rfl uq!n:nidfr nrfilrvriolriu-qtln:ojurJa'ra"ub"lfl r (lnverter)

fr qruaurlfi otjr.rriour.lio 6n'jrd'rd

- :olitu:dulv{flrn:cuan:ildlilioan'it c<oo vdc vtodn'ir

- fition:cuahflr lilrioondr o'ua rrirtolfinonlvuaa'o2nol (lsc) danms stc

1O.:1o!lt'l'iltaduaiolff nd



olo

d.d qiln:njn?uq!n1rd'nrio?{n:b{r1rn:cuaaaurio:vuu iqrualrJ6oeir.:riaor,rio6n'ir6'.rd

a.a.o ttutfin Motded case circuit breaker, MCCB
1 q u 4 el

d.d.b r u dflrirunorruuro:qru IEC boddd 14io IEC boc(dsr-U uiorrn:gru6ufi
rfiuurvitaio6n'ir

d.d.m firinnruua (Ampere trip: AT) Lirioon'jr o.b< tviruo.:rirn:uuadfiriorira'{iiluoon
)

{{qo (Rate power fi pr. = o) tolqrJn:ojurla.rriulvtflr

a.oi arutr{rhdruhfl rn:vuan:r fi qrualri6odrrriatnaiodn'irrY.rd

d.6(.o 6'rutY{r1rtio CV o.u/o KV.

c.c<.u riluarubimjn Photovottaic Gbte iqruaffimrriai.:idanirhlaran (W Resistant)

uavfiolruuul Cross - Linked

d.c(.6n firu'rerflun:vuaq.rqo16'lririaun'jr o.bc rvirtolfin-on:vuaa-ot.ll: (lsc) danmv Stc

1O{qouH.iriaaiuaio'rfi od
a. t.!,- t

d.c(.d rfl uarubifilrifi o.:rirJ:vnottolfirtarlanl (Hatogen Free)

d.6(.d fi qruailt6rilrltuiurnr:qnarutro.:tr,l (Ftame Retardant)

a.or.u irir Temperature Range -do 6l .to ornrtgatiua

e.ot.o irir Max permissibte Vottage :vra'jxrYrrjrbirioan'jr oooo Vdc.

d.6(.d nlrrioa'rutdal nu { nadualorfi n ri}il{ vc< ra5oi6d6n'ir

e.oo arulvifl rrirubirhn:vuaaa'u fi qrualtfi odr.:riouviodn'jrold

a.oo.o t{Juarublhl'rtin <eoloao V slooC bobbg/ tEC oo (THW) n'tll19l:I'tu TIS

oo Partsn- bddm u;oa1utfi ardudinruauuS6n'ir

d.oo.b drun:vuaaan ituloflun:vuaa.raold'iririoun'ir o.ba tvirtoln:vualvhlr

a.:6olJo.irnio{uila{riunrv uaty{fl 1

a.'. Cabte rly
d.oo.o Cab(e tray d'ouin{uornrradnuaiufiilrunr:rla':n'uairilquio'1t Gatvanized

J,de
5o rtluuiilJr anlu Etetro-Gatvenized louvluilutl4anqluu.:sl0.iiln?1ll14u'')

,i o ' i - <.
biiaun'irvr=:cu]uuu! uauud!f, uyi"u rfl uq n{n fi rio.l torv:v!ruornrakio eirl6

d.oo.bCabte rruy tio Ladder oiosfiqn{lr1n1 :vtrv 6no ttufrun: uiorioon'jr

a.oo.m nr:fiodluavldlru Cabte Tray siolltuhJflruririlunlu NEC Artlcle 6nod rav

dor6ofiuln:lair.lo1n1:'l :vuvlritfiu o.do utsr:

d.ot, Wire Way

a.ou.o do{rYudualnru6nuriudifffl$raurbirioun'jr:vqluuuuniorLdln:olJtoii'run15

flo.lriuail lnui6ql Hot diPGal'vanized

C.oU.U nr:6odflilru Wre Way frolrf,u11n'ur NEC Articte 6noo uaa Article mbb [tau

sia.i6oriuln:'iorar:r1n1 :ttrvllrfru do ul'li n1u1u wire way do'li cabte

SuPport lnivUc do rtufr$n:



6.)m

d.orm YlOlOtJ6lU [Y{111 !nfUA!!qAU'].iUOU14:0On?1O.iU

a.om.o n:nitiuvio Potyethyl.ene d'ol rfluviotfion? 1!u11!r u6{ (Hi

PoLyethytene Pipe, HDPE) frq*n.n PN d v;o6n'j, uavttluilA

nl:iu:o.: uon. c(db

a.o,sn.b n:nirfruvia1avv dorrflltfi q?iolauvSouarulilrlr
.,^-."

aun:futu0nuu't

c.om.m n:nit6unru'lufl r fr0.:rfluviolavvdou r,lio6n'ir

tuc r,rtodn'ir {ariolri'rf, u

a. o< {^tr,|fi r i qeuaurjor-o ti r.:rio uu6o 6 n'irrTld

a.o<.o ianrirornuriuu,t6n uaiuttqrunua.: v6ou,t6n Electro€atvanized r,tiorv6n

Atuminum-zinc Inufi nrrurau'rhirioan'ir o.a rl1. uiodn'i1

d.od.b fr n1:raAoufr r vrudrudalu
14a-I

d.od.sn nJltUoUtlnOHU.! nf|lUna0n

c.o<.< rir:vrTunr:rl o.rriulririoa n'jT t P<<

a.",<.< fioors{raio.rinnr:ldlviflruuudir'a qrJn:ninruqrnl:dodo?io:biflr uardul

nrulu{lt{fl r16'ri'rralnaeir+iu:vrfi uuriuuiou 0n6'0.ro'}tiua-nifl ? ni:!
)-

d. od [n; o.i io nl:lt'irhh ur.rr di n o a (Digitat power meter) fi vrir o o ua o.l H a ua vaM r 6i

) , r .r J" - tv
da61:n1vr1{ tl{Y{1 a1nfu !o

d.ob Surge Protection for Photovottaic qrJn:oi Surge Protection for Photovoltaic fi
. - ,..3

nfua 1]0r o.ina luu' 
o..u.o qrJn:ni Surge Protection for Photovottaic 9l"l!x'l9l:S111 EN bobdm-oo raio

rfiuuyir

d.ou.b qrJn:ni Surge Protection for Photovottaic do.lttJutfio Class ll

d.ob.m qun:al Surge Protection for Photovoltaic anelt'.rir'ri' (DC Combiner Box or

Anay Box)

<.ou.< fi n"oflol rYun:c uan:v1tn Ctass ll (Nominal' Discharge Current : [n = bokA

(a/boys)) uav (Maximum Discharge Current : lmax=dokA (a/UopS))

a.ou.c qr.ln:oirJolrTulr'lfirn:vltnirir vol.tage protection Levet doun'jr m.a kV

d.o6', AlUA'U

fio.loonuuuuac6onl:vuuaruGutirfiurvrodrr,riu:cuul rJ5vnauhldtu ground rods
. i X t e '---1' 'e ' )'1'Y-'' '

laru rfiouriOfil u"l]nt.rA5't{:O1iu|1qal ,ragof.r?lu, tuloA'lu1xu6Un?l oo ul. 11. [1101 n1n']'1x

frruvrrulrirfiu a.o lorirL (ohm)

d.od ieu!!3xr:donr:nr:'[{ndr{lulilfl'ln']u1uo1n15 iqrudnuruvdloio\Jd lnuqrln:nl

ro.riu!1r So[ar Monitoring i:raavt6aouavqrualrifiotjr':rioud'lriohJd
)d t A

c.oa.o oioliqrJn:niaoriist:.ttinaR1lro',ln1fl (weather station) vl!to'roton15Aoa1:

dryrgrru < dru Protocot Modbus RTU Rsddd 1'l50on?.l o'lelotuu

(o) qrJ n:oiiorirn?llrdlri{eto'itl6io1fi nd (Pyranometer) t'rulu o to

(b) Ambient Temperature & Humidity Sensor iiruru o 1o

(m) Modul'e Temperature Sensor ritulu o qo

(<) Wnd Sensor riruru o 1o

(a) Wnd Direction Sensor riruru o 1o

gh Density

0riruril9l:11



od

d.od.b rndo{Rolfi ': rfl aidrri! uaouauasu-ufi ndo4anr:n6nna-wrub'lfl rto{:c!u
uacfi ootttaoruvqrJn:oj crid Connection Facitities oiasfi qrudnuruvodr':rioa
-,{.i9l{ootuu

- . . d ,) , . 1 e a J ' f 4(o) tUuR0Ufl ?[0lo:a']$nlUYlU:vnaUa'lt:oHHanylu'lttooo

(u) ivnirurj:vmaaanar.r (cPu) birioun'it Core is, Gen ob th riruru o rarirs

(r) iuilrunrtro'tfir{oXa (Reu) iturolririou ob GB
tule

(<) rar.iruo"orfiu{o{a (Hard Disk) tio Sol.id State type u5ofin'jr ?ulqn?'l!

{ririoun'jr . ra
(c) i ru cache trisl'rn'ir b MB

(u) fi:vtrnr:uaorruan:nfrrihirioun'ir *u bit fimirualtrrirlririoun'ir oua tvtB

(gv) uao.rnauuoonrnduru uo turorlrjsirn'j,l uo d, nruavr6ooyriroo
:cd'u FHD duhl iiru:u . qo

(a) :odunr:rdoleio wFi :a.riunr:rdouiodrurnrud b.cGHz, cGHz nio rGHz

(<) i optlcat. Mouse, Keyboard ur:u USB uac Keyboard fio-nu:lvrao-r nqu

ra6odn'ir

(oo) 6ofi,I LICENSED WNDOWS oo PROFESSIONAL r/lSoa':n,Jr

d.od.m lvU'U hifl'ld'l:0{d1}t:! :v!U Remote Control and Monitoring System dur?osrnoi

1'o.t:vuuflant ?{1ttaauao.:01vrnu Q1u?u 6) to
(o) rnSoqdr:o.rlr,lflrrircruuuu Pure Sine Wave upS rira-{{flr o,ooo VA dooW

r,lialrnn'ir
(to) u:roYub{flrdruoond bmo VAC do Hz rixu:.lqr"utv,lflr obo-bc(dv

)
(en) u:ioiuI vl"]o'rLr00nvr benoV dioHz+/aVo , THD<en%

(<) atn:odrulr.raolv{flttunarLirioun'jr ro u1fi (depend on Load)

(a) inouanrHauw LED u;a LCD

(u) id'ryryrrur6ou Atarm AC Faiture , Overtoad , Low battery uav Fautt

(ot) ld'iulro:gru !0n.obc(o tdr o-bddcn , rJOfl.obc(o !d! b-bddar ,uav

rofl.obcto ldil m-bddd uLlulonali iJfrSlJ

d.6d.d q!n:n:uao{aia ir'1u?u o qo 6ndr ru ornr:na'uruln:rairldugrul:.iylu1ula
xr4'r51tun55'tte:J'l

ra(o)'[o4aiU:vurafl atta?0ret0{uan{ aHdtl lfl fl 10'lnlsaaua{01 nu [u1.]51?ru

o1o1:ndrr{ruln:lairrduSru r,riooruvil:lnururar dt'tuo Ioo{du{arauo
. - ! r, l.
6oldqfrloouaq.iHa$ar toual uarUrlJlu!1u l1nfl nluutr

(b) oouaolHatliillrunl:ilAob{fl T tiluululo reo niolJqrJn:njo'u6outruvio

6n'ir iurohiriound, dlo dr finmuacr6ufluiroo:cd! <r:f,uhl

d.od.d n1:dufi nHa ttauttao'iilanl:H6o1r{fl r rtadua':arfi nti

(o) {duriorauodolo'oraruas/ili06'ny'r11: 
un:,rdolttunr:fufi nuaolataal6n

tv{fl rr Inurf,unr:rir{o4adtriornnr:inuavdo4a!:rnoudul drfi urta$n

rJ:vlraHauavr'irurrurirrirl 1 ld



G)d

,)
(to) o rurd T uac ua o.rnafiloiqrl n:ain :roin uav Sensor uru Rea t time ldiirutu

hiiirrYo arlr:ouaoraranr:drdoXaddrukir'irurruurrJ:virGnrntorqo uzur

rraduasarfi nd lirrrunr:aont:rjriouflrs Cou a'neirunr:ldndrrrutar
:vuuruin 1a1 uuu Rea[ time ns.tg ur-run-r tatuaun:rv'lrirl l uasal 'r:fr

t:ufloUouua{[o

(,n) uaolrirqr4o-nrrqo ritodariu:ruiu, :ru16ou, :rut uavoudril'lard16onloi

(<) uarutJilrruraj.l.rruh{fl rfi afi nldorn:vrrln 6srllifl ruarorfr rr d:rrldrna'r'r ru
J -r1v,h1r:rufi:vunrfinki niu Voltage, Current, Frequenry, Power Factor, kWh,

kvRR uavrirl{o'rud'runa"l.lrulv{fl r loarvfroraur:arloudfl :rrirlvlfl rtrl!
rirrl Li'r'tiu rirtvtf,ro-n:1 ToU, Demand Charge, Power Factor Charge

louuaorrittutrarioljuki r1uiu, :'rut6ou, llutl
(c) ararJ:vrau-ouas uafl.itiuuilruiliurrunr:anrirsnrSroulnoonltr'{tfiuttvir

(Cob equiual.ent) a'ru'n0ffi olir!tfl urrariloluiu :ruiv, :rut6ou, tluflIou

aren:nurJa.rlfioqlugrJmonjrurfiur:Mrlpi nju o'ru':uriu Glrzunr:ldr.raoold,

Gurrunr:tdnoufi rrnai rfl ueiu aur:oo"o16udoraa{rgruto4alnu d'o[u:]fr

r1n1 c urfi uiosrtrdl:lnorularu'u1tun::1tf,ur riT uuo uacarln:nrfi!

doualdbiriounir , t
l- d a

(u) arur:on-r#q;qJlruu6'{L6ou (Alarm) rfi airuqnr:oi1,n1 fi oln6uavlTufi nnr:

ru6":tfi ouoruu.tqnr:oiuavaur:oddaXau{l16ouhJti.r e-mait loi
tr - t) r e*

(sr) alrJr:nt rorq!n:fudu'l 1r50uRltaqin'ln1 nluurinlouto']lrulvlL5':nu'1L]14

!1'11:1tUn:r']te!{d'
(a) arur:nuiufinuavri.:oon{oqadtdornnr:iouavr'irurrulug!uulto.l Microsoft

Excet Inudsrlurifi lunr:lTufi n{o4ad'!neirrovsio.irfi uuuuuiusdo4arilun{rid
.idu,c,e

'i'rugionl:U'rLrJ['[ rtu 't,0ua:'luiu 5'lut9t0u :1utj t0{ln:0{l]0?rl0l1.irl I'uuslu

(*) arlr:nrirriro'lnn'r:iouavnr:ri1u't ru !1doti1[tut1u.i'tu ('rionrruuavilJ)

nr:ldna"rrru rJ:viu6nrnqourin'1 uavan1llarl1'lvu?odol (nrrlrdlua':
- J c r c' u d,s 'j' ' r

qruu4! n?'lrJtu n'l'l!r5?arl 1a1) tijus'lu?u :'luroau :'ruu tnua1rrl:nanflrlll

oonvlf itnCo{fr !r{ldtousr:l 41il'lr0d'odltfl uluu{lrjiurrunr:l{tr'{fl ruac

rirl'fr rir unr:l{'tv{f, r lsruarur:ooonvrrlrnColfi ur{trilousl:l

d.od.b Ptatform 5YUU Monitoring, Operating, Service and Maintenance oio'li

n ruauuT o d r lio u o*l ri ohl fi

trl,irou',,uarooao{,'lan1,,5?!r?{a'{lrulu'J uuuurJa'dudoto't:d6t 

"u:'u'HB nlr,hirvr dll ruualorfi n durlrl fi o ersl!uxd{ n'r

(b) d,olarur:outlnnl:rrao.:alado{an1nlyU1Jflaflh'|flua.llruuaro,rfrrrritdoru

o1n'ri'iol utonrlyrnr:fi ooYltolqrJn:ni

(s,) 6'olarur:ouao{ila{o{a rir Energy Production' Energy Purchased' Energy

Consumption,PerformanceRatio,Performancelndex,EnergyCalendar
^ ') 'i' d' te

uEorirnr:rItnoi0u'l vlo'll'uultl

(<) dolaur:nuafll rir Environmental' Saving ld



ok)

(a) d'0.:arur:ouaorarataraorn:vu!ir6obirhila'.i.iruualorfinti lugrluuurir

do{a1uril6'rrat n:rr'i uavual4i (niu uHu4iuvir unu4irfiu
(t) sio".!ar!r:ouao':aa{o4atarqrJn:oi por.r. ueter / roui ueter fifio{nru1u

:c!uH6flly{fl rna-.:lruuarorfi ntiuurfi odrtruradrnrkiuuu Reattime drtr
A,,r , t)c )nrtrdlri{rhJn'ir, iurfi raioorunrrufifi rirfiqoto.rqrJn:ni

(ol) oio':aur:ouaolHariola'uorq n:nj lnverters dfi oqinrulu:rt,uzufi nbifl r

n6'.r uu ua { o rfi q duuu 6 o srvr! uva'.in rlti
(a) d'oratLr:ouaorara{o4atolqrJnlnj EnvironmentaI Sensors dfi o{nru1u

:vularfr orlr{fl rna-llruuarorfi nduuu6osrsl!uvdlnrld

("t) oio.rfi Function :vuu SeMce and Maintenance darur:01fi{qrra:vuuuYufin

uavu6n.i{o{amv:roavu6uo niu do, dfro, !u, iufi fi oorY.r, :rJrnariurl:rrYu,
-c

{5LrlJ5vnu, loriamoo04:uU:cnu, lonnnnq!n:ru, :0!n'l5t0lJ1J'15.1 10{

qrJ n: nirirr 1 nru'[u:c!uH6ohirlua-r.:ruualorfi otiuu6ar#luuraa'lnr

(oo) sialfi Function 'tunr:rirrauof,uf,lunr:rdr6.:do4ariruunnr:r{l{.rrunrl

^ ^*u- !
ci?r6vr to5! n150qq19r l,14rl,1Bn{o!a n15 u69l{r{auu'l

(oo) 1un:rifinr:doar::vra'jr.:qrJn:nj lndustrial. loT PC (PO uav cloud server
I J . tvd I Y

tRot0{n{0{ ujoa'ullfl tta nalo0nn:{0Jna{41}J150n:?0aauuavo'it,0la

01n IPC lu'd?.:r?arfiiolatrrrurtrhlr{rurn-orfill{uu C[oud server tdlou

anturJ0l

(ob) d'oraur:n:o.riu rdoloi adoq a rdr/oo n orn:suudulti utiu lu gil utlu net
) os t) 

' 
a

tfi o1{lru:uriutor',lslur5au1 uava1u150[ tl API 0u''] tun15o{1or]a01n
)sv

:vutntrfr {lflruSoitolua?uto{ta{a0lnicu! aq${Yi'lY{a{'i1uua'i01vnu

ldu :r!! CCfv ruorr1rrrarrlr{flrna'llruualarfi nd
!) ! ' tl:runr:uinr: cLoud Service 1vla1l1:nJufin uao{fia ttav(om) 4Uut0lau0ne
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