
rluas [6uoqfudnuruu ro]r1!

icuunT :Henlylihalnnd.!.r'tu116.lo1fi qdd6o#{uuu#{aT (SOLAR ROOFTOp)

turolririoun'j, 1 urnncisrgi ra{Ii{yiu'1u'ra u'l:'r?untl'rtert,t

r. qrua'nuruvrirtrJ

t.t arlr:nHdnh,Mrlrnrdruuualorfindtdlririoun'ir 1,000 fiIar-os{ (t<w) 6o#.:nioul{rru
lou6osY.ruufia-.!nrornr:nrulul:ruurularu'r:']runr:rtf,lr rirurarfial o'rraioun::rra-rr o-rd

arnr:fithuuonuavdrurunr: (OPD) 7.usu , o1nl: 60 t orq:n::l 8 tsl , ornr:nr:1v{f,r s;f! ,

o1n't5n!1tr?rn:u to du,ornr:{rJrulu s riu

1.2 oonrtu!Bav6rd.lr.ur'',rro.r.,, o'.:sioltd

1.2.1 ln:tlxnltfiosrvrvrr.ilylfirdruiurJ:vlyrnlyo n.A,2564(Thai EtectricaL Code 2021,

MYt.022007-22)

1.2.2 usr:t1un'tlfiosrs.!rr.ilr,lfirdrili!rJ:srvrfllyiu:vuunr:ru6nlvhhornvra'llruua.lorfind
)-3
vrooo{luuannl $.r',. 2565 (Sotar Rooftop Power Supply Instaltations 2022, ?r,yt. 022013-22)

1.2.3 l'ro:f'tun'rrrlo.rniuo"n6rYufiur{o:id a ,qun.lol 2559 ifl?nr:!60ruuyi.lr.l:crylalyru
LUv{:cul!:11!0!n

1.2.4 !10:i'runltrJo.:ri'uflrilr \.6. 2565 (Lightning protection Standard 2022, %yt.
0220t4-22)

1.3 n't:oonu!uuacfiod.: uaNlt.ittaduavr-aq (trufro.:r,irfi.:6rnrrurf,uurudororfioornrirr,rrin
qe I dt0{0!n:ruu:{aruavn0.:o'tluuf]'E [ 0ng]0{st1lll4ainafl?nlt!Lu0.] [nunalr]suafl?niluoralu1r]i!:ol n:tU

ua-.:artfionr:dr:oirdlornnr:6orrsr SoLar Rooftop 6orflunluilfirrtoutovitruuavpio.:rirriunr:urilt
qv ! :
LUnauan'rlltntJ[r]u Ltnnnl tt01u[rrJ

1.4 nltoonurluttavnr:frnorv.rlscirnari uavq!n:nivrr.:hir1r{trud'olo'rriunr:1,riqnfr'ororrur,ra-n

ifl rn::!ly.lfi r 1oafi arrTrginrn:lyifl raruuYl:or
1.5 frrludoloonuuu I! llunrl nr:frnoil:yr.ru Sotar Rooftop loolri'fi:ruavr6uouaol (frgi

, .) tv .) J u .ttaoirlunlsaaqq!n:nifr:v! E14o 1u flfou Catal.og !o.i?iaqorJn:rufruaolnruallrjfrflurtouhdoriryuo)
r--l[,! .,1 ,

touuulls0rJLauB:1n1lfl 0tl:cn0!n.]:y{n1:fu.l

2. qruf,nufusrqr{l,

2.1 uanrsadu6lorfi nti fi :ruas16und'{d

2.t.1 n:nirfluzu6yrrYrur{dar6orornlx{runru'[uU:vuyrfllyu oygiorkiit!1srrs1u !0n.2580
L6ir.J 2-25s5 ra6oarirr{rqodrJ:vnrfi1d.iru

z.t.z n:rirfluru6srn'2r{dzu6oornl:l{rurir{!:cryrfi oio{dillrsr:tru tEC 61215 / tEC
J

o I / ru 14:00u!a160ytulvn.tfl Lt{.tu

2.t.3 n:oiriJuarfronirudvr+1d'ir:nr::"uio.itl1gr:i1u IEC ovdosrfluar6onTrur{dzufinornI:l.rru
J.
fiog'lu rist Tier 1 a1n!:vnlfltrouarjra.rrunar.:drflu{,o"orird'r rdu BtoombergNEF uto Module Maker,l .'J : ,
List n1u'luflfu r,16ool"ldrqon'l:vnrntooarjtu.irunaT#rflu{t"orird'l rdu BloombersNEF raio ModuLe
Maker Llst rflusiu

2.t.q lun:0il!rusrtarirralo,rfindduauolfl uiudrdoqluyrvtiuu Made in ThaiLand (ti/ir)
I:uerurar r:.:1{ii.:SvrBvinvfra'r:ru'luir{r{adra.:orfinddfifrn-qrira;{r{fir output qrqolririoan.jrd
riouh uas!ourtsrrol.:ruriruunl{
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2.1.5 ttnlltariualorfifld drauodotflutfio Mono CrystaLtine StLicon irira".rhifir
Output 4.rqnlilrioun'i 45oWpriouaN

z.t.O riru:ld'ub'hlmro:ttlo Open Circuit VoLtage (Voc) uoruzulrtadualorindoio.r

lririoun'ir 4tv
2.1.7 Fi1u,r{o'uhlflrdrird{v,hhqlqo (Maximum power vottage)lrjriaun.jr gsv

2.1.8 rirn:vualv,lflr'1.:o:ilo Short Circuit Cunent (tsc) ro{ur.t.rlsadu6norfiortid'ol

hirioon'ir ttR
z.t.9 irirrl:vivr6n1fllo,ru .i (Modute Efficienry) doilrjrioun.jr zts6

2. 1. 1 o FirntlrJnaro rnd ourira'l (power Tolerance) 061 +3gt r,tio6n'ir

2.t.tt In:.rairldrurad.:rio.lur.nrtaduarorfiqrdd'olfiod{n;iorsioaruldfir (Junction Box)
-!e, r, d . -, -, c ' i'
vrr.lfl1:1J9ll{un y:0url1lJr]a0n0u'].:ltun{ a1u1:0ynJ006n11101n1ritlav6n1nu.]oaot,lnruuo nornr: L6dfi.tu

m1l.uJ'rn:61un1:tolriu tpo5

2. 1. 12 n:o!tlr.l{rtadualorfi otti (Frame) rirorn Anodized ALuminum Alloy
,ta

u:o?aqUa0oauuyruyrlufl 0anlr0'1n1fl Bav!nil rIun.il'Ld{rLl{

2.1.t3CabLe Connecter. fiolrfl utfi odnnoonuuldryil:v!uri6olilfl rd'?er rraii
. 3 - ..__ - - J Jdua{olvlnu louL0111u lrav Lo:1jlt1n:51ulv9i! n't:!0{fluulgno MC4 5ottooufrrfru!rr1y5o6ni.r

2.1.14 ur'iun:vontor*anltaduarorfiord oiorzu6norniaqn:vonfl:rYu Tempered GLass

nruvrurt ifoan'jr 3.2 mm. raioiaqdudiqrualrlfidnir uavyuyrusioua.i UV

2.1.15 urultsadualorfinti frotfiturorirdrar6srh4rir:'rulririoun'irdrirrauolflu!our?fl.:ru

Io u rir u'l zuo r n rir rira'.: ar 6 olrirlr q r q o ( p m p)

2.1.16 uHlttadualorfiortJqnuHrdrirurfiosrsroiorrflu,.rfinfiruflr.rri lrifioiryi uioyrunlrior
q J, 

'LO.l 5lltyr{ LrJtnu lunl: [t.i']lJuln0u

2.1.17 u,.r.itta.iuarorfr0dfrorldi!n1ril:o.inrun1lrur.r{nadrl6{olfrndtririoun'ir tz t
*aviurJ:vn'urirdrnr:ar6nh'lflrov6'0.:tilrioun.ir 80% r1ulu 25 tl

2.2 In:lafrr:oliuualrcadunlsrfi ati fi rruac16uirild
2.2.1 iaqdldli{n:lairlr d'olrtuoafirfiuurn:o 6005-T5 yiolar.rvrJaooail dfiqrualtfi

tvru!Lvl114:oqn?1

2.2.2 druU:cnodn:.lairlr dolaur:nnonaonrfl ui'udruuacU:cnauldadr.!avo:n

. 3.2.3 
iaq qrJn':nioludourttaiiualorfintirYdn:rairr uavotjn:n!o-uEnqnln:rair,r iuln:rairr

va"rnranrufi fi nsro.rocaio,:fi a-nurucfi ry!rva!
2.2.4 61i.1:1n:o.rilIn:lairruarlrrarirra.:orfi mri fr'orarur:niul3ryfnururrradld

-!- J-_-- -- s "i r.r.r.. o { q .i J.!2.2.5 Ll.lnlflvl0lotl{t11t:0.1i!nuu,,ruvr-00nLLUU LtL Lri{io.:Inr:d'ourjalySo*riltfrry!rca!rfialfi
aur:nrirtiunr:fiooilouudrraSild'odrlalr;:ninrur,ra'n!rn:rruiflrnr:rr yrnfinr:o-nuUarviorU6uurUarorn

i0ri'rxuordlovdollnr:uilnruvn::lnr:n:roiurfi oy:r!uacfi or:rurou!"fi
2.2.6 {rd!ol'tnrovoio.:lrdr:ro{ufifin#rrfiohi'vr:rurisrrorya'rnrdocfioorr.:uar.:Irrir.,tad rdo

ov'Lpiarur:nrirtalotintorqrJn:n!o'u6ouar':ltrirmarinilraa'rnrldgnd'ol nru uauU:c myrlra-,!nr'[uuriavlofio ns,t

2.3 rnCo.:uUa.rn:!uatdfl 11 rinriodelrYu:cuuh,lfl r (cria Connected
o.tFr0 tllu

z.a. t rfl urnioru!a{n:cra'[dfl r ] gurnhirioun.ir sotw

lnverter) fiqrua'nuruv
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z.l.z rtur6nri'rur{dfi:rudoHayroaorrrflu'[rjnu{orirvunnr:rdolsio:vluIn:rnr:b,lflr't

tarnr:bifi riiruqinrn (nria.)

z.l.n rtu6fiouavlufitd'ilnr:nqaouou!1m:611,r tEC 67727 Photovoltaic (PV) system -
Characteristics of the utility interface uav:J1o:6'lu IEC 62116 Test procedure of islanding prevention

measures for utitity - lnterconnected photovottaic inverters lousiaru!!Lanar::14n1!flanr:rnaouornqlutJ

roaodu:vrli!arna uiu luv uia BV i:uno!n1:roo4rfildiaqqrln:nI
2.3.4 U:vevrinlfl weighted efficienry (European or CfC) lririoun'jr se96

2.3.5 ittunoin:rooiuntrrLiou (Buitt-in Thermat sensor) rdon:ro,t'unr:l6uaruh^l

uav nr:sioaruh{ifi nnarn

2.3.6 nr::oliuna-llrutr,{fl rn:cuan:ltrrtr (DC tnput) fi qruallTn-ld

2.3.6.1 :o.riuu:rnlutldr4lqo (Max. DC lnput Vottage) 16'hjn'rn'jr t0o0 Vdc

2.3.6.2 :o.iYun:!$ab'{flrtldrqrqo (Max, tnput Current) 16'lrisrrrn'j1 48 Adc

2.3.6.3 Nighttime Power Consumption tririu tZWatt

z.:.2 iqrJn:ointuilaonrYu na'r.:rulrhhn:vuasr:rrr!i.l (DC Safety unit) iqrualtfio'ld
z.a.z.t ifl.:ritJunr:durararuaniriiltllir viool'ruvillddlu pv unnAnunuayfitr'{ir

(Locating the Leaking String)

z.:.2.2 iqrJn:nir1ar6'uh{n:cltndrun:cuasr:i (DC Surge protector) l:vrnvl Type Il

2.3.7.3 qUn:aifl?.inrvu6fl:.r (DC Fuse) sior:0.!iun:vuakitilrjoun'jr zo uolrl
z.3.z.q rniaru!a.rn:uual fl1.l fi:vrr-rdruaornr:ria :varBnlrro.!LLar.r (ptD

Rectifier) tfi oinur:vdunr:a6 nrirvrdrmua.rao

z.g.A ndl.rrulylfl rn:cuaaairrmoon (AC Output) fi qruarLrifi ft d
2.3.8.1 rila'ilrifl1oiln:vuaaaludrutloon (Rated AC Active Output Power) ituro

hiriotrn'ir 9o,ooo w
2.3.8.2 arJr:odlun:vualrlfirtroona.:Eo (Max Rated Output Cunent)biioonir tq5 tuc
2.3.8.3 aur:n1{lruilrriu:vur1r,lfl1U:crnr WYE: TN-C, TN-s, TN-C-S, TT, tT uav

oeLta: tt ldrtuodr.rriou

2.l.a.q ifiriodrnrrudrotdrgrgrrublflr (AC Frequenry) rvirriu sonz

Z.a.8.s irirsruoind Harmonic distortion lillrnn'ir 3%

2.3.8.6 fi:vlu Arc FauLt Protection fi fl,U.rruarur:n!:"u6'odrid'drurrto,l
2.3.8.7 it AC Surge Protection U:clnyl Type tl

2.3.9 anrnu'lndoilunr:rir.:ru

2.3.9.1 aru:ntirlrildtrnir.rqruraqfi (Operating temperature range) -20"C fil +60.C

2.3.9.2 la:wlt\:ruornrauuurYnar{'t{rruar:rr:nrUduud'ttrauki.iruulorfioiqvr

2.3.9.3 :ver'un1:fl0.:riualu uavrir (tngress protection Ratings) tp6s r,tiodnir
2.3.101n{o.lurja.:n:vuabiflrr nr:arrr:nrdo!sioriuiuroroirur lfl,nudruaru mn iriorrirriu

o'lnioilousr:.: lnaLidliudo,rfi qrJ n:njrfi u lfi l
2.3.11 alrr:nnaorucnt:dtrtuuacnsrrirqrJn:oleiru Mobile Application ldotjrlriouri'ld

a. atlr:ouanlrir Software Version ld'
b. aur:nuaordranrttclrrnr:b.lflrn:vud6a"u (AC Status) rriu u:lo-l,drunlld,

n:vua ld
!, ) ,u

c. stnnlnl:r!0!n0n?u LAN lP Lfr

o. d'rrirnr:rdaroiod'ru Rsqas lei
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2.3.12 fi iutluflo{ fiuornnr rlfi oU n fitor:vr.Lrlv'lflr overvoltage lLav over Frequency

Protection

a. Over/Under voltage

b. Over/Under frequency

c. Anti-ls[anding (nruciorirvuF]ro.:nr:lltfirairu4finrn raSonr:1r'1flrun:uarr)

2.3.13 rn6olLL a,in:s[d"lvlflT"r inrruarur:o'tunr:doar:dalarirunr:rdoroioajru port

rrn:mur{Ju0u't.iu0u0.t1.t

a. Rsqas tilfioundr z dor

b. Ethernet (rAN) lildoun'ir t dar

z.s.t4 fiqrJn:nJtorfi'ulvln:c1tn (Surge protector) d port RS485

2.3.15 5vuu[aoiNa[aui'ru,i1uzuan1rfiNru (Monitoring System) ar r:os]:1iao!ld'j1[t].rttad
J

udioifrndlolrisiirirrr:rrirlrh{rn:v*6n:{ (PV \ilodute vottaqe) ulr ru"rrr r{rtor rn5or iur.larn:u rratv'lflr (DC

Input Inverters) loiniorriueil E-lr,'lail ui'{lfrouldrto.r:cuutd1nudmlurlfr
J - lo.. - -2.3.16 rn50'ruUa,in;cLr6Ll'h{1,:u!unnn''rrJ1of Lrrllei{riafld'!qn:vu!0roFn!tl:&u.lurJa .rau

I i t t) - )
otJn:zu :vnorrfroriollsiofiudurroirno5 frarur:n:a{5!n'r:rto:Jsiafi!:vuu Fire Alarm Control (Fire Fighter

cateway) riourorn{arF n16or n-u

z.3.tz riluzu6mnirudfifinr:iurJ:v riu (wananty) orn{zu6nhJrioun'ir 12 fl orn rdlrorru6srflrue{

Ltav v!{aa5!:0{01nrJ[vr!a1y!1u0u1{0n0]0{

z.r.ta zu6nnirur4dorinuririnr:tir1.r:-nu1 (Maintenance & Service Center)'trrJ:v runlvru uaci
,&

n1:41:0i0u !1..!a Louno.i lfl:u n 1: [n'r 0i.i 01n!:Eyt tJ tJ a 0l

z.a rndodordurJ:ctrBnr a-r{ru (Power Optimizer) fi qruaurihd.:d

(1) fi:clufinnr onfrl#rirair.rimarao (lr.4PPT; Maximum Power Point Tracking) odrlrioa t

MPPT rio 2 unlrrariuarorfind
(2) :o'tit-ru:.tn"utrurir6.:qo (Maximum input Voltage) hiriosn'j1 125 Vdc

(3) :orilna'lrrub,lfl rn:v ua sl:lrr r{r 4.rqo hjrio o n'jr 1 1 00':-sroi

(4) :uuloll aoon-u rr:,rrYutroon ovanarrvf,o lr0.1vdc doijn rnior *!a rn:u rra'iyhtrl
a J c,iJ AyiorilorJaorarub,ifr rfi olrionlrnial *rJaln:s ruah^lfl r

(5) arrrlinlo.:iurra".:ru6.:4nrioanirlririounir 15,000 ins{ (Maximum power per string)

2.s orJntninrunrnlreYoeio?.:orlylflrn:v$asr:rsia:euu finrual{6odr.:rioura6o6n'iro-.:d
. - - , -t

( 1 ) n:rurlu Satety Switch l.rqrual]!sroL'r{uot yl0on11fi{u

- uflurfio Fusible Type 1 Phase 2 wres raiododudfin'jr
- In:rairufl ulauv fi r.lrtlorlorrYunr:rtlodo6'ulunaiod odgl"rrvils ot,l
- v-, . -, .-

- fr nd'l$hdtiob,ifl rn:vuam:l (DC Fuse) uayfi rion:cuaty'hl.t (Rated current)

hirioun'ir 1.25 uvirro.rfr fi'ontyuaa'ni.ial (tsc) fi anlls STC roltetuzu.irrad

Ia{o1fr0ri
1d, ^, e - - , -!(2) ni tlJU Circuit tsreaker qrua!!a0L'r':uoLy50onl1si{U

- uflltin PV Miniature circuit breaker, PV lvlCB

- u[]uHfr fi rirudmurlln:61u tEC 60898 via tEc 60947 -zyiouro:mudufi rfi u!uyir

- :ol:-ru:s6'u1vlfl rniuranr{16-1ri{o0n'i1 9OO vdc r.rio6n.ir
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- firion:c[a Ampere trip, nr lilrioun'jr t.zs rviluorfirYon:vuaa"orro: (lsc)

danrrv Stc torqouruutaduarorfi nti
,,)-Y(l) n:drfluqrJn:nififiooYrurvriolriuqrJn:niurJa':riulr{fir (tnverter) iqruautfi

0u1{u0u14I00n?'to.1u

- :oriuu:vYulv{fi rn:vuan:.:ld'lilrioern'ir 900 vdc uiodn'ir
- firYon:vuah,hh lririoun'ir t.25 rvirtorfirYon:cuadn?.in: (tsc) danmc Src tol

qounsrrariuarorfioti

z.o qrJn:oiaruq!n1:frndo?{oilr{flrn:cuaaa-uda:vuu iqruaut6otjrrriour,riodn'jro-rd
(1) rtJutfio Molded case circult breaker, MCCB

(2) rtiuar6orYrur{nr!}r'rerirlu IEC 60898 via lEc 60947-2r,riorrn:orudldrfiuurvir

v:oon?1

(3) firion:vua (Ampere trip: AT) bjrioun'jr 1.25 ryirto.lrirnivu6dfrrYnrila-{dluoon

{.:qo (Rate po*", d PF. = 1) to{qln:njurla.ra-utllflr

z.z arutr',|fl rdrutv'|fl rnrcuan:l iqzuaurjfioeirlrioara6odn'ird'ld
(1) a1slv{fi1sio CV 0.6/1 l(/.
(z) rfluarub,ltio Photovoltaic Cable inrualr]fivrurioilf,o'aqirhlorarr (uv

Resistant) uaviouluuuu Cross - Linked

(3) fiturorun:vuaa.rantdtririoun'ir 1.25 rvirtorfrrion:vuadorrso: (tsc) danlrc
5IC flO{tOU ntqaatta{alvglu

(4) rfluarub{dhiiorriU:vnol,uolfirrorlarou (Hatogen Free)

(5) Uqruaufnuu?.ir14 U?n1:anautor[y{ (Ftame Retardant)

(6) firir Temperature Range -40 6{ 90 olnrrtariua
(7) firir max permissibte Vottage :vra'jr.rfi'rrjrlririoun'ir 1000 Vdc.

(8) nr:sioarub{ornuru.lrradualorfisrflrild Mcq yioiEdfi n'ir

z.a aT trlv{fl r#rub,,lfl rn:cuaaa'u inrualrifiodrlriour,rio6n'iroid
(t) riiuarub'|flrtfio 450/750 v Tooc 60227 tEC 01 (THW) et1!u'tet:6'tu TtS 11 part

- J .,/d
3- 2555 VToAIUAUO oUyT AUA!!nnn?1

(z) dtrn:cuaaa'! iturouun:vuaa.raold'1,:^irioon'ir 1.25 ry11ro{n:vualr.,lfl1a.i6o
J,

10{tnl0.iLtua{fl un:vua Lfl 111

z.g viofourrulv{fl r fi qrualtfi odr.rriouutodn'jrrYli
(1) n:firiuvio PoLyethylene 6'orrfluyiosfrnnruuuruiluql (High Density

!
Polyethytene Pipe, HDPE) t'uqzunrn pN a raio6n'jr uayrflur.r6nnirusitriiur:il:o.l !on. 982

(z) n:fi riuviolar,rv d'oqijutioviolar4vio0aruh{fl r tMC r,rio6n'ir doriohilfl u
',.-""q!ns ruonu!'l

(3) n:fi 16rnrullf,r oi'olr{Juviolayvdou raio6n.ir
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9 .. , -l2.10 9rtv{14'r nrua !910u'r{u0uv:0nn11fi,ru

(1) ?-aqlilornlrriuua5n uriutreqrunrnar viouvSn Etectro-GaLvanized vio.rvSn

A[uminum-zinc Inufi n'lrlraurtririoun'ir t.5 u. v6o6n'ir
(z) fr nr:rn6orfi r viurirud{u
,-. a'
(J) tuutuouooloruu{ !qruttaa0n

(4) rir:v6'ur:fl orfi'ulilrioun'ir tPq+
.-,- Y J w t,r4 J
(5) nofi{rn:o.rinnr:l{'h'{rtrrurr6ivr-a qln:ainrrqrnr:d'orior.lo:lv,lfir uar6u1

. s,e\vy t d,
n'tu LuglL1,,lll1Luyt{yl.rFr0ulittluluLUU!HUlJ50u 0no0'i01l.ryan?fl?n55

z.rr rnCo.:innr:t{tlhhuuu66noa (Digitat power meter) fivrjroouao.!i.ta uau61r.l1:ndoar:
J" - r-

n 1vl1 { tv,{l'{1vla 1n fu Lfl

2.12 Surge Protection for Photovoltaic

orln:ni Surge Protection for Photovoltaic fi qruaru-fi 6'rriohd
(1) qrJn:ni Surge Protection for Photovoltaic srll]}]ro:i1u EN 61643-11 vio

rfruurvir

(2) qrJn:ni Surge Protection for Photovoltaic d'ottflutfio Class ll

(3)qrJn:ni Surge Protection for Photovoltaic 6on'td{ {oc Combiner Box or Array

Box)

(4) fin"o:lotniun:suan:cltn Class ll (Nominal Discharge Current : tn= 20kq

(8/20US)) uac (Maximum Discharge Current : 1,",=40kA (8/20pS))

(s) qrJn:nirJo.:rYulv'lflrn:v1tnfirir Vottage protection Level rioun'ir 3.8 kv

2.13 61u6u
I ^ quo

n0{00nuwuasmusr.i:u!!a1uou Lrtyru{nodryilJiu!! "1 !:unouL!o?u ground rods

lou16orriohjtidnriail{ro.i5-1J1iloa, ,aoofr'.rfi'r,fi ruroaluhidoun'ir 10 m:.u. rdobirirarupitrrru
odr{riou s.o lorir (ohm)

2.14 rruuuiu'r:donrrnr:ltra'1.:rulyhhnrutuornr: finrua-nuruvo-lsiotr.Jd

loua n:flitor:suu Solar Monitoring fir'',uurr,6orourqruallTodr.:riotroioiohJfi
(1) qnt'tvlfl1 raia {'solar Monitoring System fi:ruavldunrY.rd

riourJ:vnouyiofir#l{' sotu, Monitoring {rauo:rnrfio.:dr uu! Shop Drawins paneL

Layout ttan{r ei1ur,tfir, d'rurirl, d'ruva'r, drudrr, uularulusi, uuuoiruuarirarabiflrucir-oon [av:ruav16uo
.4 .tv - J q 4..t , C "to.riaqo n:nifrou1{lrntflonr!:rflnr:fr:cu Luuu! '!fififr0fr0r:ruraurl6riouynn:"1 1oufr:ruay.6unsirtl''tu 1 lJoii

- - -if'1Uva{a.iu1l] t1.rflqJqJ1 15 1u o.:u

SingLe Line Diagram

Wiring Diagram

:runr:, nrua'nuzuv, CataLog rolqrln:nid"t{ rd! circuit Breaker, tpc, Ups

q!n:niurJa.:6'19ryrru, Ethernet Switch uauotJn:njdu1 drdultor
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- uuudrraiuru6or{', *uuriruurir, riru{rr, d'ruva'r, riruuu, drurirrtossi, *rllnr:
o"orrrqrJn:olnrulu{'rduCircuit Breaker, qrln:nlnruluLow vottage

Compartment ua v dr urai.rtjo l trirar u

- [Utl Name Plate

- *uuuarronar:du1 do'rriurdalfinr:rdn{'kinrlurn:gru
(t.t) fr'odqtJn:ni lndustriat loT PC (lPC) drri!eiruriruaciudldoXator:vuuru6nll'{fl r

. -! -,i.Jvrd'ruuuarorfrnduuudqd'ruuva-lnrlUu".: Cloud Server Iouiqruaurifiotjr'rrlotlo.:siolui
(1.1.1) d'oraur:n:o.:iur:rirmu rulrj:lnnoa Modbus TCpzrn tvia mQrr ld
(1.1.2) doritior Ethernet (LAN) Port odrrriou t dor
(r.t.l) dor:oriu Gigabit Network Connection 1ol100/1000 Mbps

(t.t.4) do.ratrr:nrdoldo wri ld'
(1.1.5) dodrior Disptay Port vGA uio ttDut odrlriau t'tior
(1.1.6) fr'odrio.: usB Port odrlriou z rior
(t.t.z) darido.: Colr4 Port RSzz2via RSqSs odr$iou t tiol
(t.t.a) 6'o.rar:n:nrtornio{oudqflui6yio Reboot 5]6tem 'lrivdr Porver Outage

( 1. 1.9) d'0.r6'rlJ'l:orirrukiiqruqi -5l+50 o{fi 1

(1.1. 1o) do.r61u1:orirmulriinll{u zo%-Bo%

(t.2 doliqrJn:oidr:o{r{fl 1 uPS lnuiqruauriiadrtiounisiolud
(t.2. t) doritlrnodr.:rioa zoove
(1.2.2) dod LED lndicator uan.! Status nr:rirflu
(1.23) 6'0{! Output Power Socket odr.:fou 2 do.r

(1.2.4) dod Output Transfer Time lildrnir ioms

(t.3) dodqrJn:oiurJaldryryrru Protocal arn Modbus RTU lflu laodbus rcp lnui
-'",tn arunoul{uauo.lna LUU

(1.3.1) do{au1:nur.lardrgqrru Protocat n1n Modbus RTU (RS232 [ac R5485)

rflu Modbus TCP (Ethernet) ki
(1.3.2) sioritio.:drxiu RS232 RS485 uac Ethernet odl{ioutinac 1 do.:

(1.3.3) 6'odr]l ResevReLoad :vu!
(1.3.a) 6'od Protection

(t.3.5) fr'o'rarur:nrirruld'dqruu4! -sl+50 ai6't
(t.4) oioriqrJn:nirunriinaisrd (Ethernet Switch) louiqruartfi otirlriourirriolJd

(t.4.t) dol:olir-rotjrlioo Network Connection 10/100 Mbps

(t.q.z) doddordryi! Ethernet adrlriou 5 tio.:

(1.4.3) oiorilrn:grunr:rJorriurlruavr.]l r,rio rir tp otjrlriou qo

(1.4.4) dolarur:nrirlrulddoruu4i -5l+50 o.!fl 1

(t.4.5) fr'oraur:nrirquldin'lrudu zo%-Bo%

(t.s) fr'odqrJn:ninr:flolriuuavUaorro'r:vulblflrn:c$aaa'! (Circuit Breaker) loui
v -,,.tqrualJUsr 0u1.:u0un.im0 LUU

(1.5.1) fr'oqflutin Miniature Circuit Breaker, MCB

(1.5.2) d'o$iluar6nfirur{nrurn:g'ru IEC 60898 t4io tEc 60947 -z violrm:grudu
irfiuurviuiodn'ir

(1.5.3) siolfi :cd'unr:tolriunrlurn:!iu tEc lileilnir lp2o

(1.5.4) 6'olarlrrnrir,rrukiiorur.rn! -5l+50 o,in.l
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...(, 
ul{ 

rto,ur, 
Monitoring 

-svstem 
dolfi:vo'tnr:fl0{niusrrursr:gru lrc lrioirnir tR3t

a-']14i! nliaon LLru Lrn n'r:60d,!n1u Lrarnli[asr]iuou n1: a{flun11]1]'r0r5fi1xJ IEC Lu0i1nl1 lP54 ?ili,i5un1:
^x0anttu!ty n 1: m n n.:,l1ul]0 n 01n 1t

. a - 
(1.7) u1n 

.t'Solar 
Monitoring.Srrj"I 6r'r':n.r1u.unornr: droio'rriluuurfi'urll

r.lrd'ruvfir t t-u alrfit fiua"ror tluuonrirornur.iurvinr{uiutor lnuid'ruvu'r nriru Removable Pin Hidden
e iqe* -Hinges drudnd'ruyil'Lrirf,u Screw Lock uto Key Lock rfion'lr agornlunr:ltJnAln nonalrki{ruurur.J:vqrdor

\ -irrd{rri{ L !0.!oIn lBaurrrlorn-urirdnfr o:aul'lrynd'ru
(1.8) fr'orfiqrJn:nianrin:rrinantnol nrfi (Weather Station) di ror0{nn nr:f,oar:

dryryrrudra Protocol Modbus RTU RS485 Mrdu d":riohJd

(1.8. 1) qiln:njiqFirarur{r:-rf,ro.ruaroriornd (Pyranometer)

iiru'll t qo

(1.8.2) Ambient Temperature & Humidity Sensor druru 1 1n
(1.8.3) Module Temperature Sensor iiru':u 1 qo

(1.8.4) Wind Sensor tiruru 1 qn

(1.8.5) Wind Direction Sensor il'ru'ltt 1 1o
(1.9) qrJn:niriruiuo"nr6uliufinrioXaornrndoliouuac sensor rhvrL?a a [ac:v!uf, oar:

- c e - e / t - t)<v ) - -10!a t!u0!n: 61v:! Lnuuurnt0!aLn u? n!:cuu n 1: a n LY{T{'101n tgaa*4,io'wtsruytLn0l n rfr50,ilr0't n $au

s"*or. ui.o1 nr:U:vrraaratara :ur6.:qrJn:nir,uJa.:drgrgrruuavorJn:rinrl4lnr:fiooiodoar:,iloXa:vra'jrrrirdld'
I - s - J J Ja A 6- ! , .

ilntn:o,l'luLtav 5ensor 0]'1.!"1 Lftu00nl'tuuttauflofl!tv!ua0a1:YlUn?1! !yIlva! tll0 Lt:0.t5lJ Lunl: tt0u0101]0!a
, r u .r- J - " I

:uv?''1.:Ln:o.t'tn11a{n'tu LflfllntuLLaaauuuuunnoa d'ty5u ttionl: Ltyia,i.:'tu LuLrna3a1n1:ylno91.::cuuuao Ly.h41

- - r J J - ry- - *y ^ IylA'!,i',]!ua{alTglu Lta!r{1nu:ultu5'tull0 a tY{0tutulltytu!ana?u:c14't1{yla{{luyttJa0r Lnnulra.i,iluy Lto:,i11.i

olnr: Ltav:a,iilJnr:rirlru jruriu:cuu UtiLity Management urjrrYu:vur.rnr:{onr:du1"[ri lnuldrun1ula6nr:
doar:urr nirrffl,{rfiuvia-.:{r!sltreirun'rr}rfi 920-925 utz hiriutrjsrtr :ynrflnrucn::}.rnr:nonrin:en1ureu.1

, -; aionr:Ivr:r,tni *av fionr:lv:nr:urnruvi.:trfr lfiorfiuiola *avrJiu!xa iJa?loua lquocdolfintua u"Fro,ro!n:n:
- , u .J
n{na LUU

(1.9.1) qiln:njuj{ruirlrira'qrgrrutir!nxrild 920-925 MHz

t) fivrirurl:c razua CPU Quad-core 1.5 GHz, 64-bit ARM Cortex-A53

Z) ir,lil':unr1}ir'r RAM 512 MB DDR4

3):oriudor#rgrgrru Channel oejrlriou e dol

+) rfl uqr.J n:nifi rirrul6'1u: uuurrr nirrunil d AS92o -9 25 MNz

5) qrJn:nJfi 6'n:rrira'rnr:dr4lqnlilifi u zzdam

o) :orirorniirutririruaru PoE

z) nrrurirl,unr:aiuio4ailruara LAN 10/100,21000 Mbps

8) :0.r5ur0.r La{r]n1io:uuu 3Gl4G

9) fr urn:mu:cniunr:rJorrYudu uacdr tp67

10) :0.:iunr:drlruqilyn!1udx{ -40"C to +70"C

(1.9.2) q!n:niendruiurirfqrgrrudrunlud 920-szs uH,
, ri. J

1) LLlU0unS vlvl't.r'ru Ln Lu:lJLLlJur]1n:6'unl11]n A5920-925 MNz

2) aur:oeirudr Modbus RTU uaydlcio!aoonr.irumioriro AS92G925 MHz

a) fi,tiorfrryqrru RS485 adr.:dou 1 do.l
-. I t4 !,"-,
4) uiorrroqrJn:nirfi osr"lrirl6'ilru Btuetooth yia Wi-Fi

5) ro{;! Baud rate 9600 bps

6) fi SD card 1urYrnx1rr1lilai1n'j1 I GB
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z) ar:l:n#rrirqrJn:niairu web &omerlusidnuhifr'atqialir.rrcirn'unolfirtrloi
, v) ,

a) arur:ndrruleifr d'r.rqrura4iodrrriou -40 fii 85 arnrrrariua

e) riuqtJn:nld1d1r,ln:cuan:r 5-12 vDC

t0) itrdniuuuu DIN rait mounting

tt) rfluqrjn:nldfi Approvats NBTC TSto33-2560 lrav IEC 60950-1
, t)a - i , -412) LUlqUnl vllr Lu:uutcnuilnla1n ann$?r L!n'rnl1 3lJ

(2) Ptatform :cuu Monitoring, Operating, Service and Maintenance doliqrualrli
odr{rlouo-rsiot!d
(2.1) eio'ta1r'll0uaolruanu:lnvrii'rrrulu:UuuuuUardudo',0',:ifirrr,l:u1r.Jr.ranlv{fl1

. -Jfl an!1!ua{0'tytttuu!un0nwu14a{n'l

(2.2) dorarlr:ouunn'uuaolara{ouaarnrcuu eorlllfl 'r a-.r.r1u[4.:o1fi fi rikioruornr:
-vvo'r x:ofl 1111nn1tfi nn{?0':quntru

(2.3) d'o{a1rl1t0uao'rnradoXa rir Energy Production, Energy Purchased, Energy

Consumption, Performance Ratio, Performance lndex, Energy Catendar vioriur:r!rnoidul i,iltuli
(2.4) oiorarur:n*ao{ ri1 Environmentat Saving lri
(2.5) fr'olaur:nuanrradoraorn:vuua6srbiflrr,rd'r.rruuaio'rfrnd 'tulilu!urir{o4a1urt.:

drrar n:rr,l uacu(uni (niu uarr4iuvil uaru4iriu)
(2.6) do.rarlr:nuanuadoratorqrJn':oi Power Meter / ToU Meter ilo{nrulu:vrr

H6nbi{rtrdrlruuarorfinduuufinnr.rurva-rnrlduru Realtime 6'runrtLotlri{rl,tln'ir a iurfi vionunrrldfirir
dqnto.:qrJn:ni

(2.7) oio.!arrr1:0[aornraiouato.:qrJn:ni tnverters dio{nru1u:vuuzu6nllh1rila'i'!ru
-!

ua{0'l119lu uuu0ttr9t':uuyann1 lo

(2.8) oiaratrr:ouarxHarioratolqrJnr0j EnvironmentaI Sensors iiorjnrulu:vruarin
, -!,h{rI r n a-r.: ru uar orfi n ti uuu fr o oYruuud.: arki
(2.9) oio.ri Function lvu'u Service and Maintenance fiarlr:nhifin ua:culriufinuav

[ao{10!au.av:.luaulaun $u aa / uu,o / Iu / ?Lryt0lnn.! / lcuvl?a1:!u:vn! / {il.Juryr]I / 1j0{a9tfrn0

{iurJ:vriu / 1o6oeY.:orln:ni / ':ornr:dordrl': tarqrJn':nirir.r1 nrulu:cuu f,n!'lflrfld.:,rruua.:orfinr;uuu
^!,glu 9t'llJuua.:Fr1

(2.10) 6'0{i Function 1un'urilr,luqiro&1unr:rtr6.rdouaiiruunorufrlt'lruouivrBfitdiu
gn

n'r:a!qJ'rn[r4rt']0,rr0 an1:[ani auu.l
(2. t t) lun:fidnr:doar::vra'jr.:qrln:ni Industriat toT PC (tPC) uac Ctoud server

J d ! . , )u
tnnllolTtr{0.! Naarur:ntto!siolidnnirocfro.rar!r:on:':oaouuav6'rdoXaorn tPC ludrrrrarfr{o ar.rnyrs'l!
Lt']lJ100lnul?lJ1.1 ctoud seNer LnLnuonLxlln

(2.12) dararrLr:o:orirLrdouriotoXa rdr/aan qrn:cuuduld' uiu 1ufluuu npr rdold.rru

:ril6'usoy'{$iuridul uavaur:ntfiu nnt du1 lunr:o''rrio4aornrvuvorudfldlruioqrohriiutartolaorn:vuu
zu6nh'{flrna'.rruualarfinri rdu :cuu CCTV ro.ilv!!r{Asrhlflrildl.rrurra.!orind

(:) {rauo:rnrfr'ol:runr:uinr': Ctoud Service hiaur:ntiufin uaorara [acfir{rulrinaoo
:cav l:ari!U:vfiu

z. ts rn{orioqrunrub,lfl lrarqrJn:nJfl orriun:cuabaadou
(t) nr:frnsr'r rnio.rr"norunrnb'{rIr uavqrJn:nirJo.r6'unrc [alyadouoi'ol ri]u'hJmrurn:tru

d .<tornr: Lr,lfl rarur-rInrn irdruiorirvuonr:ltor:sioln:.iriru:cu!1fl fl r
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,-. d !(z) raSorioqrunrnlr,lflruavorJn:ni ovdo{ :vnousiru Solar MDB , CT, w, PQM pane[
) e- a

LuU anru9l vtlllolnH anLou?nu

2. I 6 {orilrruinlrirr#r:cuursaduarorfi nri
-z1. nltaan[uuno0l{u {L{aa1 na{ LvnluSu[anolvtnulla{u {rsaa vr ll]vt'].:rfi tflv:0

- o -- - cvl
iolndr6ulfin'ldfraMr0uo!itrld'uau?1.:16u.ili']r.r!rY!uu?:cu1ufrflLxia-16' rJ:s!rru 10-20 o.rr1 rr5ooirJ*r.r?

arn16ultorvdrnroln'r:rt1x!ru or'ruvrjrfindrurxltniir frorogludufikiluavhirinnr:l-lLiluuun.!rnadl doln

riolfirfio Hot spot uavnr:fio#'rqnu '!rtaai nr:inrurTunrudlu:nuaua'r 1:0n[nrirlinurld'
2. nr':riorro:lnuHrrtarir oiorrfluhJnuya'nitrnr:loudr.ri.rnuurm:rru tlor't. 2572

.J
ltase]ud.lvr1': L)ir41-:s!1.Jo1urira-': Llif 1ra=,i Lra{olfrnd r,t5onl rJrslt!1u IEC 60364-7 -712 Requirements for

speciaL instaLlations or locations - Solar photovottaic (PV) Power supply systems uiooru{fiourvrirnr:
.J
0nn.![i]${aa"r ta{ nan (011J)

3. nr:rduaralr{rlr:cv'ir.!u rrraiir hildaralilflrd6neY,irrvriouriu Terminat box 'rio.:

ur.r{ttaa'r l'la3na?{0ltuqnn0,in1!yan?t1n1:

+. lnuHlnaei qrJn:nftio.r:vuur n:rt'rnr:fifiIn:lair.rrflulavvuavvioqrJn:ni i:v{ri
-t!n'Dn0a1uouiYn0,in0?{ilalurrrJ lvntun,)! Lou tlrolnrtn't:n't}]uan?t1n1: ut00't,i0'!n't :J1nli'r!n1tn00.r'}11r

lv{fl rdrvi!!':cMnlylu n.n. 2564 toriarn::uaoru[viuJ:cirnhu
5. nlrrilvlorurnarub,lflr fr'0rfififi'onunrvualv{flrlriria0n'i1 1.25 rvirtorn:vuaqrqo

r.iruxo:uavirir*':.:d'uqqrdatr.raruldfl r (VoLtage drop)

6. d'ru:vurb'ldrn:c [ar]x (DC Side) rirvlolfirrroarulilfllnrnlouari r$arii [riac
d1t1 (PV string) 6rqrJn:nlurJarqr"dvlflr (lnverter) iu:.:rYuflrargrf,uluarshiriuiouav a dfirYoiirun:vualilflr

t)
A{An (lmp) tailoLr ittaai ,an1?y STC

z. 6'ru:vuuh'|flrn:vuaaa"t (AC Side) rirvuotfituroarub'{rhorn Output torqrJn:ni

urJara'ulv'h{r6.:1ordo!sioduarulyi:cuuiiru ruro.:nr:b{flr iu:r6'l1r'h{rqryrf,uluartihirhuiotrac a lourfiu!
rilrir u:ld'u11'{fl rdru Output n,.l:.lfi 6'nfi Utility power factor

a. n:fir6uaruluvioSouarul).|flr li'l{vioiouarulllflrtio Hopr vio6nir riryir.r

arulv{flrnruuonornr:uacldyiolavcrfio rtrlr r,t6odnir riryiuarub.hlrnluluolnl:
9. nlloon[uuBau6o#.rqrln:nhJalfi'ulllflrn:cltnrrldrun:cuan:{ uacdrun:cuaad!

lvr,irriunr':nlrydniunr: yEodrl6{nl!u1n:n1u tEC 60364-1 raiourn:grudui6n.jryiorfiolryir

to. nr:fiooi.rqrJn:niU:vnou:vul1n:rtrnr:do.:riJu:v riuu a.ur1i01{{.ruxion:rqaou
1d'avnrn nr:rioarsll{flr!o.r:vrLtLfr'0.:6orirudr0ioarurrr'[riflrvr'nndolrlruya-nitrnr:

)- "
t1. rfiofiofri:vul Solar PV Rooftop rrdrraioflrru6'alrirnr:qr:roaolnr:ir6lfir6o

- C .r - n< o
01nn1:nom.!l'tavL!0tnon1::?tutJlJ1u0t0.tr1n1:un Lt Ly! a r 1fl ti ti.i L0ir.]

)- e

12. riofiofi'l:vur SoLar PV Rooftop udrrairfrtrud'o':rirrilnr:n12nao!n1:Anei.:
^ 

qeu , .dd:uuU0nu0i !a0nnUql van?t'ln'l:uacn15 Lt?ao qUnroJrnqruauusr0n0r0,rflr!rori'ryuo [aclflronar: a.!uu
iu:or zuanr:n:loaodnuintn:{kiiuluor4gr nrJ:v nouirrtnirrr n::lnrtnuornanrio.:n:

13. oiolrJ:taruniuvrjru.rud rdur{orlunr:arSgrmrfioloio:cu! SoLar pV Rooftop fi't
:vtrudrvrirutolnr:b'{flrdrlnlnrnlvi*d'rraio *av1#fiiflrn:lylflr{tri':nluorlryrnrJ:vnouitrfiniarn::r
nruqlartT llhlrrirdlornanrifl r n:

14. ri1ti!n1:roaolnr:rirtrutor:vuuldr{Juhjqruriouh{orirr,luo/:c riurfi rdor{o.r
rdo rraofl#{iurr:find.rrriui r:c!raur:nrir.:ruar6nb.'lflrld' In E,l#fi lniolfio uanrdolayrr.:'[v,]flrr.rucfi:vuu
rir.:ruuilu Rea[ time rdu u:.rd'dyhlr n:!$61y'hh rird{r,Jflruacnrud lflueiu
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3. t{au[ttov{1!
g.r iurj:cn"ui!6r ilrj:vriurratiuarorfind (Photovo[taic Panei) uaurnEo,iuUar n:v uab'lflr (Grid

connected tnverter) hirioun'ir s f,

:.2 fitruoiori'o'[ri!nr:r{tirnr:rir:.:insr dr.rtllJ{tdrrsad n:roaol vnaounr:rir.:trto.r:vlr
hiriotrniT o oiort 1n1 : r6ou (biriaun'jr zo nil sio s tJ)

3.3 {trud'olJ:varu.rrurYuv rurrui rdurdoflunr:roarlq;rordoloio:vru sotar Rooftop riu:vru
) . . ^ ! - - .J- J

n'tltuluta.:n't:t111{lalunlJn1n:2!n.:l0nlyufroutntunl:nno!:cu!n1:r.tan[1111101nlIai.:1!ua.:0'lv]0luvlnoqr:

luua'.rnr (SoLar Rooftopi turnhiriotrn'jr t,o0o fiIar-srs{

l.o {3rudalinr:biuinr:lun:dqnriu Iousioliur{rn:?oaouravufrtqJvrrdoroilnralu 48 {rlur *ac
o 1 t .'llrio"rrfiunr:urilrhiudrraSonralu / ?uu1nr: vlnnlruue]a.rLUaBuarin:ruhio'rriunr:1fiuiir raSonra'lu tq iu

--".!n: nlfr rufi a ni a-ulfi t ur.:t o ai ouriu lfl u n : nihj

(u1 u u5t u.!11fl 1 g],Jlo U AlU )

0lultun ulut't{tytnuntlu'tflJ{]u

,6o..i l,i&5ql

(u1ulovlun f .ifi?u:nu)

sr'rrvils iflrn:ldflr

!:srtun::rnr:

n::! n15

nl:! n1:
.&

J . -J.(u1ut0rflno rarryflnfl)

drruvr.lq inrn:luor

\.>-,^-5--



-1-

, ^ - & a h ,t4
sl1:1{rJrudu{ofr a:suunr :ru f, nh{fi rornnd'r.,:ruualarfr n ti

vlsr
&-ttaY,

919l{UUYA'qn1 Y,l:O}lnO0l'.:

rnrurinr:1#ncuuurJlnr5'runlroonuuu:vuu 207o

1 In6uriq6un'l$'lunr:6'o 16on 0 1 2

1. 1 oontruu:ul-JUn']:u691

b,hhornvrdr.rruu6{o'rfi 0 ti

on9]o{ n:!0?u un't'l1l
J

!aoonu fl1utJ10:fi'tuvt

rirvuolun rua'nueuv tor r v

uau{51uavt0tJ0
ll
uJnr!1,lnu?r0
gllUrnl UO

ttafi{:1uaYt0uo
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