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1''U 1€1-:J tJ a -:JTU~ a-:J'U 1:U 1V1 V eriJ el1'U 1'1?1-:J61 V1"1Je:J-:JV!'t.i1V-:J1'U:U1 LL?! V1-:J l 'Ul 'U b?f'U tl11fl 1 
'U 'U ' 

I/a f ,41 I.I II' ~ I.I ~ I.I 111 II 1 ., .,j 
bO.@'Jb ~u1~61-:JflV'W'!Je:JL?f'Wtl11fl1\JleNV'ULe:Jf1?!1':i'!JeJ m.@'J '1-:J '!Je:J Q'l.@'Jct Vlfl':i'Um'U 'U1'U'Vlb'1'Utl11fl1 

d 114~ 
(a-:i"l!e:i) ....... ... ....... ........... .. ... .... ..... .... ... 'lh~51'Um':i:um1 

fl-:JLLtl1) ~ (tn-:J1~1L~t1J 
cl ~.,-

(f!-:J"llel ) ......... .............. .. ...... ................. . f111:Uf111 (fl-:izja) .......... ... .. .. .. .... M ......... ... m1:um1 

(••~a) .. (~~~:~Z?. 1.~~~:~) ···°''~n1' 
('W1mu~:u-r;i ~1'11'111~) 

... 'U 

(fl-:i~e:i) ...... ....... ....... ~ ..... ... ...... m1:um1 

('U1E.JtJE.J~1\Jli ?!~w.infl) . ' ' 
('U1-:i?111111rum '111e:JV'W'1J) • 



ct °' °' d OQ _,,x 
~. ca1aa:ae:ia~Aruan"1;ru:::mcw1:::'tle:i.:icwa~'Vl'1:::~1L'U'Un1<a'1~"lfv • • 

1::tJ'Ut:J~l'l1YlvhiJ1nwa\l\11'Ubb6'1\lmVil'lvbb'UtJ~vi~\ltJ'UV1a\lfl1 (Solar Rooftop) tJ1::n8tJ~1CJ-qvibbt:.1Wllf1i;l 
bL6'1\l81Vil'lv v\'1V1u1vit:.1~1'l 1 ww1nwLL61lfl1\lvi~vi~\l'l.J'UV1a\lrn11'lwmu1m~wmnlfl brn::~1CJ 1 rJw1 m:m'11fl':i\l 

'IJ 

e.J1u~'Ub 18{b1>rn{"11uvib~8:w~m.rr1n'U Lfl1\lm1°1i1CJ1::'\J'U 1 vlw1( Grid Connected Inverter) b ~m tl~ CJ'U 1 vlw1 

'11nm::bb6'11'11\lbll'LI1Ylw1m::bb6'16'1a'l.J"l!'Uvi rn phase~ Wire l!:lrno/~oo V, cto Hz ~1CJb'Vlf1vi~1:wn'U1::tJ'\J 

1 Ylw1tl1:: '11mfl11vi ~vi~ \IW~8:w1::tJtJi'.18\1 n'U 1vi CJih::uu m1m1 '11 vi m1r11'U1 ru m1u'UVi n bbfl:: bb?I vi\lt:.16'1 

m1t:.1~ 1'11YIVJ1'11 m'1lf1i;l bb?l\lmVi "1civi ~vi~ \ltl1::'11mfl11m:wvi11\IW mtJ1m~ 1::.fl bn l'lfl1'Vl'Uvi w~8:W'th::mf1 t:.16'1 
'IJ 

bb6'1::bb6'1vi\lt:.16'1c.i1'U'18bb6'1vi\lt:.16'1c.i1'Ubfl~8'li1CJ Internet bbfl:: Ethernet 'lJB\lh\lwmtJ16'1'lJ'U1m1:w1lJ"1~1n11 

., "" ., ti ' 
~.® f!Wan"1;ru::tucw1::V11.:it'VIA'Llfl 'tleN-a::urnta:::1a~~ mru 

~.@.@ .Ue:in1'Vlu~~11t1 
~.(9).(9).(9) -rran1'Vl'Uvit:J~ l'lfitusn'Vlam::U'Ut:J~l'l 1 YIW1'11 nwa\l\11'Ubb6'1\IB1Vil'l ci 

~- (9). (9). (9). C9l er tl1::6'1\lrl~ 'U-rr a b6'1'U€l~ tl\I btl 'Ub ~ 1'lJ€l\lt:J~ l'lfi ru'1V1~e:ier ~ vi~1'Vl't.hCJ 1 'UtJ):; b'VJPl 
'IJ 'IJ 

vil~fU'Vl'W\l~Bbb~\l~\l.yif;1f1~€l\1'11f1b~1'lJ8\le.J~"1firusn 'Vl~a\>l1bb'Vl'UliJ1V1tl1CJ 
'IJ 

1~f U'Vl'W\1~€l bblJi \I ~\1'11ner ~vilii' 1V1tl 1CJ 1 'Utl ):; b 'VJP1vi1~1'U'VIU\I~ a bb~\I~ \!vi 
'IJ 

f;1n~a\l"il1m~1'lJa\lt:.1~l'lfiru'1611V11'tJe:itlmruV1an ~\l~v 1 tJd 
'IJ • 

- bbe.J\lb61!6'1i;lbb6'1\IB1Vil'lv (PV Module) 

- e:itlmrum.ki~u1wvhruvil'ie:inu':i~'11m.i1v (Grid connected Inverter) 
' 'i 1 ., "• I •d .., ., ., ., ' 1 ,% 

tvitL 'Vl~u1::6'1\lflCJ'U'lJ8b6'1'UB"il::"18\lbb6'1vi\l'Vlf1f1~TW vi\l\>18 th.J 

- V11mllub~1'lJa\le.J~l'le.J~"1.nru'1 ~mbb6'1vi\IV1an~1'Um1bll'Ub~1'lJ8\le.J~"1.nru6Vl 
"' 

- V11m uuer~vilii'1V1tl1CJ 1 utl1::b 'VIP1 "il::~8\ll1V1u\l~mb~\l~\lvif;1n~8\l"il1n 
'IJ 'IJ 

b ~1'lJ8\le.J~"1firu'fl1vi CJ bb?1vi\IV1a n~1u~\ln~111 u1uvi b?1'U811fl1 ... 
- V11m uul'i'1u 'Vlt1"ii'1V1i.i1CJ 1 Vf u.?lvi\l'Vlu\1~8 u.IPi\l~\1'11 n~ "5' vi"ii'1V1i.i1v 1 t1 

'IJ 

tl1:: b 'VIP1 bbfl::'Vlu\l~mb~\I~ \I~ "5' vi'11V1i.i 1CJvi f;1 n~8\l"il1m~1'lJa\le.J~ l'ln rusn 
'IJ 'IJ 

1vimb?1vi\IV1an~1um1~\ln~111 t11'u~b?1t1m1fl1 ... 
- 'VIU\1~8f U18\lf111e.J~ "11 'Utl1::b'VIP11 'VICJ 'Vl~81 um~ qi1l'ltl1::n8u n '1 m1 

h\l\11'U (1.\1.~) 

~.<9l.<9l.<9l.l!:J ertJ1::6'1\lrl~'U'!Jab6'1'U8"iJ::~8\1"5'viv\'11tJ bb 'lJ'lJ f111~vi~\lbbe.J\lb61!6'1i;l bb6'1\181Vi"1 V 
'IJ 'IJ 

va I ,.cJ ii v v o o. I ct 

~-®· C9l.<9l.rn ~ u1::6'1\lfl CJ'l.l'lJ8 b?l'U 8'1 ::\>1€l\1'1vi'Vl111 CJ f111~ u bb 'U'U bb6'1vi\111CJ6'1:;b8 CJ vi\11'U 

bbt:J'U~\11::uu1YIVJ1 Singleline Diagram 'lJ8\11::'U'U., 1vimb6'1vi\lfi\I 

11CJ6'1:: bB CJ ~'lJa\latl mru~\l'Vl:w~~ ~ ~~ \11::uui:.i~ 1'11Ylw1-wa \l\11ubb?1\lmVi \>lv 
' 

'lJ'W'Vla\lfl1 "11:W-rr8n1'Vl'Uvi 1 'W11CJ6'1::bBCJviflrua n~ru::buW1:: 1viCJ 1 V1ertJ1::n8'U 
' 'IJ 

l"ll1;gWlP11f111 YIW11::~'U.fl1fi 'Vl~86'1\I n-J1 b tJuerl'l11'16'18'lJ bb6'1::6'1\l'l.J1:W 
'IJ 'IJ 

.. ;rlnvlv 
(f1\1"1!8) ................................................. th::u1um1:wm1 

~ ('U1\11::1b~qj 
.. 07/ 

~\lbbtl1) 
(6'1\lzjtl) ....................... ~~············f1':i':i:Wf11':i (6'1\1'118) ................................................. f1)':i:Wf11':i 

C••;a) .. (~~".:~~Li l~".~:~) ... n»~n1> ('U1mu~:wf~ r11"11"111~) 

(6'1\lzjtl) ................... ~ ............. f11':i:Wf111 

('U1CJlJCJ::1~ ?ITI\Jllnfl) 
' ' ' 

('U1\16'1111))t\Jf11 "1J)t)CJ'U"ll) 
' 



... '"' ., ., ., 0 • I .. I ., ~ •• 1.'!1 .J I 

Ci'..@. @.@.Ci'. e.itJ1:::6'1\ll°lf.l'U'lleJ LG'l'U ff'iJ:::\Jl eJ\llil ~'Vl1 fl11 u1::: bl.l'Ul°l1Yl'1\l\11'U b 1rn1'Vl l°l 1m1 
'\J 

e.J~\Jl1~Lll'U11m~eJ'UbbG'l:::11t.Jtl rl1l°l11l.J~qjb~f.J~1\I 1 ~bn~~'UL'UW'U'U°'I 
1~w1 m thiLLml.l'11mN~L tl'U~VeJl.Jr'U L 'U1:::~'U6'11f1'1 

Ci'.. ffi.@. l!l oLJ8rl1'V!'U~~ L zjf.J1'll1qj bb'1:::"1i1.:i1Jija 

~tJ1:::?1\ll°l~'UoLJab6'1'UaliJ:::!Ji'eNbll'U'Ul°ll°l'1511l.l~1V1~a-U~ul°ll°l'1 ~tJ1:::naum~Y1~b~m.Ua\I 
'\J • • 

nrn1'U~~'Ub6'1'U8111°11 bbG'l:::"iJ:::!Ji'a.:ii1ul"lmrn ~.:i~a 1 ud • 
<i'..@.@.h@ 1mrnm'Ul°ll.l.:i1'UtJ1:::nau~1£J 1mrn6'11"ll11mm1l.l1vlvh '11m'U (9) l"l'U • 

1:::~um~11311m~'U 1 tJ bb'1:::1mm6'11"ll11 mm1l.l L£J51V1~ei6'11"ll11 mm1l.l 

11°11.:ii.'!~1\I ~1'U1'U (9) l"l'U 1:::~'U6'11iJqi1mrn~'W1tJ !Ji'a.:i1~r'lla'4qi1\JlbU'U~ 
tJ1:::nau1·1.n~Y11mrn1:1Jm'Ul°ll.l"il1f16'1m1mrn1l.l • 

Ci'.. (9). (9). l!l. l!l ~~ 'UbG'l'U a111'11 "il::: !Ji' a.:i 1~ f um.Jn 11 \JIU w n au1"lf1~Yl11311 m1l.li'l1'Ui'll.l \J .. I;>~ , 

u1:::na'U~1£J 1mm~1'U1vlvhn1~\I 1:::~um~~'W1u bb'1:::~1'U1mm1£J51 
1:::~'U'11irqi~'W1u \Jl1l.JY11:::11"lfuqirJ&Fimm Yl.131 . l!l<t<i'.l!l bb'1:::1~r'll 

.. 1 .,/ 1 .,i.,1, 1 rn1a'4qj1\Jl"il1f16'1.fl11mm ~£J£J'UbeJf16'111 'UB'4qj1\Jl'Vl£J\I l.l'V!l.l~m~ 'LI 
., ..... 
1'U'Vl £J'Ub6'1'U8111'11 

<£'.~.m Lfl':i.:ia~1.:i':ieH1~rnfij~~bba.:ien\1\Jlv 

Ci'..@. l!l .@ 16'1 ~m -&'v\'1 Ll°l1\16'1~1'11el\lr'U'll ~ bbe.M b 'llG'l~ bb6'1\181Vi \JI tl~\l'V!l.J~ 11l.J~'leJU mrutJ1::: f1fl'U • • • 
~'l'V!:IJ~ b"!i'U Fitting, Bolt bb'1::: Nut 9lmv\'1"i11m'V!~nn~1Hi.'!'Lll.l (Stainless Steel) 

Lm~ mo<i'. vr~a Anodized aluminum vr~a1'61~~'UYILVivrnvi1vr~a~n-J1 ~\ILlltJ • 
1?1~aumru~eiamb'llu'11V1rut-tlnum1~~~.:i'll~bbe.J.:ib'll'1~bb'1.:imVi1J1m~t.JbuY11::: • • • 

<i'..@. l!l.l!l 'll~ Li'11\16'1~1.:i1a\lf 'U'll~bbe.J.:ib'llmfa6'1.:imVi1J1tl !Ji'a.:iaamb'll'U 1 ~i1"ll'LI1~~ L'V!l.J1:::6'1l.l i1m1l.l • • 
li''Wl'l'lbb ~.:i bb 1'16'11l.J1){)'Vl'U ~abb 1'1'1l.JU:::'Vl::: bbG'l:::tl1'V!'Uf1"lleJ'l'll~ Ll°l1'16'1~1'118'11''U'll ~ bLe.J'I , . 
L"lf'1~LL6'1'181Vi1Jltl"iJ:::!Ji'ei.:ibJ6'1~1'11°111l.JL~f.JVl1£J~Bl°l11l.JLL~'ILL1'1"lJB'ILl'l1'16'1~1'1 "llfl'l'V!~'ll°l1 

LL'1:::811'111~~~~'1 L~£J~'ll'U:::fl11L6'1'UB111'111Ji'B.:iBBf1LL'U'Ufl11~~~'1LLe.J'lb'1!'1~bbi.'l'lfl1Vil'ltl 
'\J 

LL'1:::11£Jm1F1Tu1ru 11'11.:i6'1~1.:i~ ei L~l.lmi'l11"il1n1l"l1.:i6'1~1.:iL~l.l 

1 .. .,1.,. ~ .'!1 ., o .. .J o 'i 
0 

I .. 
Ci'..@. hrn 'Uf11t"U'Vl\Jl~\Jl'l'U'U~1~-n1"il :::\JleJ'l'Vl1~1'Ui'lfl'U m\Jl bbG'l :::i'l1'U'Vl'Vl1"il 1n bG'l'V!::: u11 l31"il1 f1 '1'Ul.J 

"' 
L"1i'U Stainless Steel 'V!~eifavr:::UG'lB~Gi'Ul.l ~1V!1''ll~~~.:iLl°l1'1'1~1\11B'lf'U'll~bbe.J'IL'1!'1~ • 
LL'1.:imVi 1J1tl 1~v bJ ei'4qi11J11 ~ b '11:::~ ~~.:i 11'11'16'1~1-:11mfo-q ~LLe.J.:iL'1!'1~., n'U~'U~1~VJ11~v\Jl1.:i 

<i'..@.h<i'. 'll~Li'11'16'1~1.:i1ei.:if'U"lf~bbe.J\lb"l!G'l~bb'1\181Vi1J1tl !Ji'ei\16'11l.J1){){)eJ~aeimtl'U~'U~eJV '1 LLG'l::: 
' ' I 
.I 1"'' ., ~I .. .J .Jo'l"' u1:::na'U ~BV1'16'1:::~1n bb'1:n1\ll.Jl.Jf1'Ubb 'U11:::'U1'Ub u'Ul.ll.JLBV\l'Vlb Vll.J1:::6'1l.J 'Vl'Vl1 b 'V!'ll~ • • • 
bbe.J\lb'1!'1~bb'1'1fl1Vi1Jltli.'11l.J11{)e.J~\Jl 1vlVJ11~r11~.:i1 vlVJ16'1\16'1~ 

" . 
Ci'.. ffi. l!l .<t 'll~Ll°l1\16'1~1.:i1ei.:if 'U'll~LLe.JW!l'1~ LL'1.:imVi1J1tl !Ji'ei.:i~Bi.'11V~'U\Jl1l.ll.l1\Jl1~1'Ufl11&i~~ \l'Vl1\I . . "' 

1vlYl1'11vif'UtJ1:::L'Vll311'V1£J Yl .131 . l!l<t<tb 'V!~eJ\lU'Um'V!lJn11 'V!~B\Jl1l.JFl1bb'U:::tl1"lJB\l~e.J~\Jl 
'\J 

~ 11!n-J.-
('1\l'llB) .... ...... ........ ....... .... ............. ... .... 'lh:::51'Uf11)l.Jfl1) 

~ ('U1'11:::1LfiqJ 
"' ~,,...-

~'lbbtl1) 
('1\lzja) ............. .... ..... ~ .......... ... ... m1:1,1m1 ('1\l'lleJ) ......... ... ... ...... ..... ........... .. .... .. .... f111:1Jfl11 

(••zjo) .. (~~~:~~~.~~~~~)·· · "''~""' 
('U1mu~l.lr~ f11'll"l!1~) 

... '\J 

('1.:izjei) .............. .. .. .. ~ ............. .. m1:1,1n11 

('U1£JlJ£J:::1~ G'l~~ni;:i) • • • ('U1\16'111111rum 'll1B£J'U'll) • 



c(.C9l.lv. b n1'Vl'U\1lfl11l.J'1\l"j~'Vfl1\1'1l\11Lbi:.J\IL'1l'1'1 LL'1\lmVi~V ntJ'iff 'U~1'Vl~\lfl1'hJUe:JtJfll1 ct L'1l'U&l IJJm 
'IJ • 

I I I I.I 
4 QJ .c::il .c::il I ' -Clo 'QJ QJ !U .ci, CV 

bl.I e:J1\1l"il1fl"il\11'\11 LLfllJ'\11'1\1l"j~'Vf11\1'1l\11Lbt:.J\I L'1!'1'1 LL'1\lel1'\11 l'l tJ fllJ'Vl'1\lfl1 CJ flL 1'Ufl1"j~\111'1\I • • • 
'1l\11LLt:..1\IL'1!'1'1LL'1\lmVil'lVlJ'U'Vl~\lfl1fle:J'Ufl~l'l (FLAT SLAB) • 

cr.G> .m LLt:HlL6ll6'l~LL'1.:JB1Vil'l6 (PV Module) 

flru~n~ru~'\111\IL 'Vlflilfl LLi:.J\I L'1!'1'1 LL'1\lmVi~v (PV Module) '1J'U1V1&1V1~\l"j1l.J bJii' e:iCJ n11 bb'llct • 
n1'11 ~~'1 \1'1 (11 LL'1~'VI~ mnrusri fl1"j~"iJ1"jfJJ11'11l.J'VIU\l~e:J~1'U~'1 (11 '1Je:J\lflru~mJl.Jfl1"jiil"ilQCJU tu'Vl1fl1"j~ Vl~ff•il (11~ 1\1 

'\J , , " 

LL'1~~~'1Vlrrirrr'1n~Mi~ flrl (m"il) oc(cxt:~ '1\11uv1 m9) l.lm1fllJ vtP!. ~ih1~L8~\lii ' "' ., 
c(.C9).rn.C9l LLi:.J\IL'1!'1'1LL'1\lmVi~v (PV Module) LU'U'1lilV1 mono Crystalline Silicon 'Vl~e:i~n11 \lleN 

iin1~.:i1vh~11,m~~l'l~\l'lV1'Wii'e:itin11 brnct Wp ~mi,t:-1.:i ~1,~e:i'U1'1Jfl1"j'\11\11'1e:Jlll.l1mj11'U 
STC (Standard Test Conditions) m1moLJl.l'1JB\lLL'1\leJ1Vil'lcJ (lrradiance Condition) 

C9l,ooo W/m~ e:iru'VlfliiLLi:.J\IL'1!'1'1LL'1\lmVil'lv \vet e:J\11311L'1!m~ti'1 LU'Ut:..1~~Ji'rue;1°~1,lJ'U1tl 
• 'IJ 

ml.lmm'11'Ue:J ~'11'Vfm"jl.J l.le:Jfl. bC9llv@<t L~l.l C9) (C9l) LL'1~l.le:Jfl . bC9lG'llrno L~ l.l tv-lvctbG'll 
"' . 

'W~e:Jl.J 1~1'll fl1"j'fo"je:J\l(:.J~ ~Ji' rusri~ (:.J~ 1'11 'UUJ~ \, 'V11311 'VltJ (MiT) "il1fl'1fl1e:J~'11'Vfm"jl.J\,L"1\I • 
tJ"j~L'VlP11'VlCJ'Vl~e:i1'rnm"il1fl~i:.J~~11Lll'Ut:..1~~Ji'rusn1'UtJ"j~L'VlP11'VlCJ 1V1mL'Ull'Vl~fl'11'U~.:in~11 

'IJ "' 

l.l1'W~Bl.l 1 rn'1'Um1m 

c(.(9).rn .lv LLt:..1\IL'1!'1'1LL'1\lmVi~vi1tJJ~~'V1Bfl1'W (Module Efficiency) 1~ii'e:iCJn11 lvo % ri1 

Power Tolerance 1~Ln'U ±ct% 

c(.(9).rn .rn flie:JlJ'lJe:J\ILLt:.J\lL'1!'1'1 LL'1\I e:i1Vi ~V"il~\ll B\l L U'U Anodized Alum in um 'Vl~e:J fa'Vl~B° 'U~ 
'11l.J1"jf1U e:i.:in'Ufl1"j"LnV1'1ill.l i1A11l.JLL ~\ILL "j\l 1,~e:iu e:i\ln'Uu '1J'Vl1"il1rn1, "j\1'1l.lCJfl (Wind Load) 

c(.(9) .rn.c( LLt:..1\lL'1!'1'1LL'1\lmVi~vvimLt:..1\l\lle:i\li1 Integrated bypass diode ~e:ie:i~fl1CJ1'Ufl~e:J\l~e:J 

'11CJ 1 ~ (Junction box) 'Vl~e:i.ff1~e:J'11tJ (Terminal box) 'Vl~e:J&l\11~\lBCJ"l 'ULLt:.J\IL'1!'1'1 
'IJ 

c(.(9).rn .ct ii'Vl~e:J&l\11~\lfl~e:J\l~B'11CJ1~.Yh (Junction box) lJ11'J"j'11'Ufl1TUB\ltl'U"j~~lJ IPbG'll 
"' 

LU'\.JB~1\IUBCJ 

c(.<9>.rn.b '11l.J1"jme:J\11'llLL1\l~'W'1Je:J\l"j~lJlJ (Maximum System Voltage) 'hJ~1n-J1 C9l,<too VDC 

((. <9> . rn.b'll Lbt:.J\IL'1!'1'11,1,mmVi ~V'Vl fl'1l\11~ b'1'\.Je:J"il~\ll mii~ tl\1lt:.J~ ~ 1 ~Yh'1 \1'1\11~1,'Vfije:i'\.Jtl'U LL'1~i1 Lfl~e:J\l'Vll.l1tJ 
, , 'U , 

I.I I q QJ 

fl1"jfl1"j'\.J\,\11CJ1fl'\.J 
' 

c(.<9> .rn. ~ ri1 Temperature Coefficient of Power 'Wue:iCJn11 -o .c(oo/o/C i,lje:J'Vl\1l?le:Jll~'1m1~ 
STC (Standard Test Condition; TCPmpp) ~A1fl11l.JboLJl.JLL'1\lB1Vil'lV C9l,ooo ll'l~/l'J"jl.J. 

~ ' "' ru BfJJ'Vlfll.JLLt:.J\IL'1!'1'1 \vet B\ll311L'1!'1L'1!CJ?I 
• 'IJ 

((. (9).rn .<i LLt:..1\IL'1l'1'1 LL'1.:imVi ~v ~tl1L'1'Ue:i'Vl n'1l V1LL'1~~H&l V1~.:i LU'Wt:-1~ l'l.fi' rue;1°~ ii Lfl~ e:i\l'Vll.l1CJfl1"jl°i'1 ' . 
L~CJ1n'U LL'1~iiri1n1~.:i 1 ~vh'1\1'1\11L'Vl:We:i'\.Jn'\.J'VlmLt:..1.:i 1, ll'Ut:..1~l'l.fi'rue;1~ t:..1~~"il1n~ t:-1~1'1 

\I , " '\J 

\,~CJdtl'U 

d hnrA- v 
('1\1'1le:J) ...... ...... .. ......... ..... ... .... .... ... .... ... tJJv D1'\.Jfl"j"jl.Jfl1"j 

, ~ ('U1\l"j~iL-tlqJ 
('1\l~B) ... .... ... .. .... .. . ~ ............ .......... .... m"jl.Jfl1"j 

(••~e) .. (~'"~~z:.
1

~"~~~)···· "''~011 
('U1CJtiCJ~1~ ?f~\;ljf16'J) . . ' 

~\ILLtl1) 
('1.:izje:i) .. .. .. ... .......... !~ ...... .. ... .... .. mJl.Jfl1"j 

('U1CJLtl~l.l1''1 ~1'1!'1!1&1) 

('1\lzje:i) .................... ~ .............. m1l.lm1 

('W1\1'111111rum '1J"je:JCJ'U'1l) • 



<i'..@.rn.@o Li.u:IL61!'1~LLa:ie:nVi111~~!"1'Um'W'l1~eN~-r'Um1-rrnrnl.l11111;J1'Ue.J~111J1uma111'11V1rnTh! (llafl.) ... ' 
~1fl'11i! rn1'Um1111;J1'1J~~ 11111' ru'1a 111'11V1m1ll m~m1-:ia 111'11V1m1ll (llafl. b@®@ct ... . . 
L~ll ~@~) 'V!~allafl.~o L~l.J ~ w~alJLL'U'ULafl'111-rrneN 

<i'..@.rn.(9)(9) LL~-:JL61!'1~LL'1-:imVi111m~i'-r'Um1-r'U1a-:ilJ11111;J1'1J IEC b@®@ct, b@lrlrno 'IJ1~fla'U~1CJ ... 
'V!~ahlfil~ 

' ..::::. ,.,J I.I CV SI q ' 4 ' 

<i'..@. rn. @® bL~-:Jb61!'1'1bL'1-:!81Vl111CJV1b'1'U811fl11118-:JbL 'U'IJL€lfl'1111'U18-:!~1fl~ ~'1111b~-:JL61!'1'1 Lb'1-:!81V1111CJ 

hmi1m1f'U1a-:iflru.n1mL~-:1L61!'1~i hii1aCJfl11 @® \1 LL'1~f'IJ1a-:in16t-:im1~~111 • 
1~vhhJuaCJfl11 ~0% .fl1CJ1'U @o tJ Lb'1~~~~mhJuaCJfl11 c:;io % .fl1CJ1'U ®ct tJ 
.... I " o ., 1 1 "" a J' ., 111., ' ~ <i'..@.rn.@rn ~ u1~'1-:!flb'1'U811fl1'11'V!1'1.J fl1-:!fl11 1-:!'V'lCJ1'U1'11"11W.flLfll11'U 1118-:J V\1'1.Jfl11bbl11-:!111-:! 
" " ~ 1fl~~~111 bb~-:1 L61!'1~ bb'1-:J81Vi 111 tl'V!~8~1 bb Vl'U~1'V!iJ1 CJ~1~-r'U fl11 bb~-:1~ -:1~1 fl~~~ 111 

" " ... ... .. .1 .f ... 
~~111 a-:JLL 'U'Ube:Jfl'111'V!'1 fl;)1'U11CJ'1~La CJVll'l1lJLa fl'111 uWfl1Vl11fl161! a 611 a <i'..@.(9).(9).(9) ... 

II ., 

l.J1'V'l 1 Bl.I fl'U fl11b'1'U811fl1 

<i'..@.rn. @<i'. L lJ'ULL~-:1L61!'1 ~ LL'1-:Ja1Vil11 tl~ ~~ 111~1fl11-:i-:i1'Uffi~f 'U fl11f 'U18-:!fl ru.fl1'V'll.J11'11;)1'U ISO . ... 
vtl~-r'Ufl11-r'IJ1a-:i~1fl~1i!fl-:i1'UlJ11111;J1'1J~~111J1ru'1a111'11V1fl11lJ 'V!~eJ'1flTU'Wf'U1a-:i ... . 
ll11'11;)1'1J ISO 1\;lCJ~e:J-:!LL'U'IJ'V!~fl;J1'1Jfl11-r'U1eN'V'l~ellJLelfl'111L'1'U811fl1 ... ... 

cr.@.cr eJtJn<jnfo tl~-'.le!ti 1 cw.W1"llil~~eln'IJ'jZ'IJU'11\1\J1v ( GridConnectedlnverter) • ... cr.@.cr.@ 'j1tJ~::LelV~LQ'Vi1:: 
<i'..(9).<i'..(9).(9) Lfl~eNLL'lli;i-:im~LL'11~vhLL'U'IJ Grid Connected Inverter 

ci'.'.(9).ci'.'.(9).~ LU'U"llU\;l Grid Connected Inverter '11l.!11m~al.l~m-U1n'UW'U'U~Twu1v 
'llmm11~vh1~ 
~I d IJ I d11.1Q.J ~ d d .::a. Q.J 'Q, ' ' 

<i'..(9).<i'..(9).'11 bu'UCJ'Vl8LL'1~1'UV1 V11'Ufl1111111~'18'1.J'll'UV1~L'UCJ'l .. !11CJ"llf)~'1111.flru6na'UL1V1L111V1 • 
'tl8-:!V11-:Jfl111~vh PEA 'V!~a MEA 

<i'..(9).<i'..@.<i'. 1a-:i-r'ULL1-:J~'U1~vhm~LL'11111-:J'tl1L.LJ'1'1-:i'1vi (Maximum DC voltaoe) 
" • :::> 

hitiaCJfl11 @,@oo voe 
d ... - ... ... Clj 'v d 0 :111 Q.J t. Cl.JQ d d Q.J ..::::. ' 

<i'..(9).<i'..@.et'. lJ1o;uun-:!fl'll'ULb'U'U MPPT V1'11lJ11flV11-:i1'UbVl€ll11b'UlJl11blle.JlJ'V'l'1~1'ULl"1-:!81V1111CJ 

<i'..(9).<i'..(9).b 1a-:i-r'Um1~V1~-:i1~'1.J'ULL~-:JL61!'1~LL'1-:JmVi111CJ11itiaCJn11 c:;; strings 

<i'..(9).<i'..(9).lri 1a-:i-r'ULL1-:!~'U1~vh1'W'li1-:i MPP (MPP voltage range) (9),ooo VOC 

<i'..(9).<i'..(i).c:;; 1a-:i-r'Um~LL'11~vh"trn'Yl1'1-:i'1V1~a MPPT (Maximum input current " . 
per MPPT) ll1flfl11V1~mvi1n'U ®ct'.A 

<i'..(9).<i'..(9).~ 1e.i-:i-r'Um~LL'11~vh6tm-:i~1'1-:J'1Vl~e.J MPPT (Maximum short-circuit " . 
current per MPPT) l.J1flfl11V1~mvi1n'IJ rn®A 

<i'..(9).<i'..(9).(i)O LL1-:J~'U1~Yl1rn~b~'1'1'U'll1e.Je.Jfl (Nominal AC Voltage 'Vl~e.J Rated Output 

) .J .. "" •• 1 Voltage V1 looio VI <i'.oo V ma <i'.oo VI <i'.c;io V "ll'UVI rn b11'1 rn WIN/PE 

<i'..(9).<i'..(i).(i)(i) '11ll11flli1-:i1'U1'Ufl11llITT~vhm~LL'1'16t'IJ (AC Frequency)~ cto/bo Hz 

.. ;;/tri-
('1-:!'lle.J) ................................................. 'lh~51'Ufl111Jfl11 

~-:Jbbtl1) .;::) ('U1-:!1~1LfitlJ 
' ~- / 

('1-:i:Sei) ................................................. fl111Jfl11 ('1-:!~e:J) ...................... ~ ............... fl11l.Jfl11 

-' (t11"JJ'"~ h"1Mj) 

('1-:!"118) ................................................. fl111Jfl11 

('U1CJbO~lJ-r;) rl1'll'll1~) ... " 

('1-:i~ei) ............. ........ @V. .............. m1llfl11 

('U1CJtlCJ~1~ '1~~fl'1) 
' . ' 

('U1-:i'111111rum "111BCJ'4"11) 



Ci'..<9l . Ci'..<9l . <9l~ iim1lJ'11miCll'Ufl'ITl.J-ru~1 Power factor 1~~-:lbb~ o.~ Leading-a.~ lagging 

Ci'..<9l .Ci'..<9l.(9)Q1 iii.h~~'Vl~m'V'l1'Um'Htl~CJ'U'V'li;r.:i.:i1'Ua.:iavibJi!aCJn11 ~~. Ci'.% bbfl~ii~1 
" ' 

Total Harmonic Distortion 'V!~a THDI < rn % 

<i'..<9l .<i'..<9l .<9l<i'. iv.:ifom1~vi~a~aa11nuatlnwl~'Ue.i1'U'V11-:11~uu uss 'V!~a RS<i'.~<i'. 
' 

<i'..<9l.<i'..<9l.<9l<i'. h.:i-:11'U~e.J~\JlB'Ub1aib\Jlai~a-:11~-rum1-ru1a.:iflrum'V'lin\Jl1~1'U ISO ~ 
" ' "" 

1~-run11-ru1a-:1~1n~1'11n1J1\Jl1~1'Ue.J~\Jl.tlru'1a\Jl'11'Vfflii1J'Vf~aat:1TU'U 
"" ' 

-ru1a-:11J1\Jl1~1'U ISO 1viCJ~B.:Jbb 'UtJLVna11m1-ru1a.:ib ~ m ll'U'Vfi;r n~1'U 
"" "" 

~'UfJ'U l 'Ufl1i 1~foi8-:11J1\Jli~1'U~.:Jflci11 ~'U l 'U1''Ub'1'U8i1f11 
"" 

Ci'.. (9) . Ci'.. (9) . (9) ti e..1~ \Jl.ti' ru"1 ~ a.:iii ~1 bb 'Vl'U"51V1'!.l 1CJ'V'l~a1J~'U~tJ~ m1u11 .:i-r m~1L'Utl1~b'V1~1 'VlCJ 
" ' 

~ba'Um1m~a-:11~fom1bb~.:i~.:ibll'U~1bb'Vl'U~1n~e..1~\Jl'Vf~a~1bb'Vl'U"51V1'!.l1CJ 
" " 

L 'Utli~b 'V1~1 'V1CJ bbfl~iim1~11ma~ 1 'Vff11iii!aCJn11 (9)0 tJ 1viCJtrtl1~a.:i~ 
" 

b'1'Uai1f11~~~mbb'U't.JbBfl'11il'Uf'U~~'Ub'1'U8i1f11 
a:'.@.a:'.m 'j::'IJ'Ufl1111tlf!v~Ji'a 

<i'..(9).<i'. . ~.(9) ii~tlmi:1h':lrnn'LI'W'J.J~a1·v-l'Vhm~1~1'Um~bbam.:i (CX: Surwotection) 

"l!'Llvi Type II bU'Ua~1.:iuaCJ 
Ci'. . <9l.<i'..h~ ih~uu1Yl-W1m~bb'1m.:i~ani;lu~1 (DC reversepolarity protection) 

<i'. . <9l.<i'..~ . rn iiatlmru~vi-~a 1 Yl-W1m~bb'1\Jl1.:i~-:16ll1b.LJ'1 (DC Switch) 
' 

Ci'..<9l .Ci'.. h<i'. ih~mi\JlTI~00~1'1.J'Vl1'lftJrnWJ'U (Insulation resistance monitoring) 

Ci'..<9l.<i'..~.<i'. ii1~uum1~VJ\Jl11Jbbfl~\Jli1~aarnbi.:J~'U1vJvh~1na1mii.:i (Grid monitoring) 

(('.(9) . Ci'..~.b ii1~rnn'Ufl1i~1CJ1Ylbb\J\Ji~1~1bbCJflbVJVJ (Anti-Islanding protection) 
II u 'I 

a:'.@.a:'.m "tlv~f!Vl1 b ti 
ell d Q..11'" ' Ci'..<9l.Ci'..rn.<9l 1Jf11 lngressProtection (IP) 'Vli~(;l't.J 1J'UBCJfl11 IP b<i'. 

v ~SI .J .Q ck 

Ci'. . <9l.<i'..rn.~ imitJfl1ib"ll-:11'U'Vlaru'Vffl1J -~<i'.°C t:1.:i -:11'U +bo °C 
' " 

(('.<9>.Ci'..m.m ii~1 Relative Humidity bvl1tl'U o - <9loo % 
..:::ii QI 4 SI I 4 I V 

(('.<9>.Ci'..rn.Ci'. 1J Power consumption 'Vlb1'11flf11.:Jfl'U 'UBCJfl11'V!iab'V11fl'lJ <9l<i'. W 

<i'..<9l.Ci'..rn.<i'. bU'UB'Unaib\JlBi"ll'Ll(;l Transformerless 
q ., 

Ci'..(9).((°.rn . b 1Ji~'lJ't.Jfl111~'lJ1CJf1111J18'U 

((°.(9).<i'..rn.gj ~a.:iiim1-rutl1~n'U~'Ul'11 hJ~1n11 (9)0 tJ 
<i'..(9) . Ci'..rn.~ e.J~\Jl.tlru"1~a-:iii~'U~'lJ~fl1iU11-:J-rm~n (Maintenance Service Center) ., ' 

L 'Utli~b'V1~1 'V1CJ bbfl~ii m1~11a.:ia~ 1 'Vfci 1viCJIPi' a.:i 1~-rum1bb~-:1~-:i~1n~ e.J~\Jl 
" 

d Ill~ ('1-:!"l!B) .......... ........... ................ .. .... ...... tJi~Li1'Ufli11Jfl11 

( 
... ~ 

~ 'U1-:li~1b'V'lqj 
d <:::::::7 '/' 

('1-!!'llB) .. ... ... ............... .. ... .... .... .... ... ...... flii1Jfl1i 

4 

( u1wivrl5'V'"""'"' 
(!;M"IJB) ..... .. .... ..... .... ... ..... ..... ... ....... .. .. .. fl111Jfl1i 

~-:Jbbtl1) 
('1-:i~a) ... ..... ... .. ..... . J~· ····· ··· ·· · ·· ··· m111mi 

('U1Clb0~1J-r~ ~1"1!"1!1~) 
"" " 

('1-:Jzje:J) .... ...... .... ..... . ~·· ·· · · · · · ·· ·· · fli'j1Jfl1'j 

('U1titlt1~')~ a~~nfl) 
~ ' . ('U1.:ia11111rum "l!iBCJ'U"ll) 

' 



<i'..@.<i'..m.ri ~·1.h::G'!.:ifiLG'l'Um1fl1~1V1~tJ 1fl1.:irn111.:iY1CJ1tJ1m~1::.mn1J1~v.:i 1~~rnn1 v v 

LLl'i\I~ .:i'11fler e..i~ \JlfftJ mufo '\.Ji;i.:ie'.J'U 1 ~VJ1'1!ti~l'l vntJ1::tJu"il1V1ti 1CJ (Grid 
v ' 

Connectedlnverter) 'Vf~vtr"5'~,\'1V1ti1CJ 1 'UU<JtL 'Ylf'l '1tlli'eJ\ILL'U'ULeJ fl'111 
v 

'Vfrr fl~1'U11CJ'1::L~ CJ~\Jl1:1.JLeJflG'l11'\.J';i::fld~';i1fl1°!l eJ <i'..C9l.C9l.C9l.C9l :l.J1~ 'U'V'I~ eJ:l.Jtl'U ... 
fl11LG'l'Utra1fl1 

<r.@.cr vtlmru\h1.:initbb~::t1~~1.:i1i1-a-a::uul~.W1 • 
<r.@.<r.@ vtlmnhu.1~vi'1.:i11.1nmo1.1 (Rapid Shutdown) ~1itl~.W1m::bb~\Jl'l.:i . . .. 

<i'..@.et.@.(9) '1~LL';i-:J~'U1~VJ1mti1'U'U~L1ru Arrayboundary ('UeJ'UL'U\JlL~CJ<JeJ'U PV Array 

LU'U';i::CJ:: moo i1i;i~L:l.J\Jl';i) 1"1L'Vf~v1liLn'U ~o 11i;i\Pl mti1'U mo 1'U1Vi 

<i'..C9l.ct.C9l.l!l i;i~LL';i-:J~'U1~VJ1mCJ'UeJfl'U~rnu Arrayboundary 1"1L'Vf~vlliLn'U mo 11i;i\Pl 

.fl1CJ t 'U Q10 1'U1Vi 

<i'..C9l.ct.C9l.GT1 lli'a'li1v'\.Jmru~v\'1V1-U'1~V1CJ~1::uuv\'1.:i1'Uomo'U (EmeroencySwitch) , 'I , ::> 

1~CJG'l1:1.J1';i'1~~~.:i 1'UtJ~L1ru~G'l1:1.J1';im.U15'11~~1CJ 
<r.@.<r.1£1 ep.Jmru\h1.:in1.11~m::l11n ~1u1~1m::L~1J1-a.:i (OC Surge Protector Device, oc SPD) 

<i'.. (9).ct. h (9) mru mm';i 1lli1 'VI~ a r\'1V1'U~ 1mll111 a.:ii1 ';itutJuv.:i n'UVJ1eJ1'11V1-rumm';i 

(No External LPS) 1\.1i1 SPD Type II ~1\1'11.fl1CJ1'U'UeJ\l'UfJ-:J~'UL1eJ{LIJleJ{LeJ-:J 
'Vf~a~~~.:iL ~:1.J.n1CJ'Uafl m:1.J~n~~.:il'la 1 ud 

- Uc 2 LL';i-:J~'UG'l\IG'l~"ila\I PV Array (LL'l-:J~'UG'l-:JG'l~'Uf)\l';it'U'UL~VJ1m::LLG'l\Jl';i\I) 
'\J , '\J , ,, 

- In 2 ~ kA (c:i~oµs) l'la.V-1 

<i'..C9l.ct.l!l.l!l mrumffi'li1 mei~1"111i'rni1';j::uuileJ.:in'UvheJl6hvrr'UfJ1ffi';j (External LPS) 

tl-1~~~\I SPD Type II ~1\1'1';i~1'U.LJ'1\l'UeJ\l~'UL'JtJ{LIJleJ{ ~n~~.:il'la1iJd 
- Uc2 LL1-:J~'UG'l\IG'l~tla\I PV Array (LL';i\l~'UG'l\IG'l~'Utl-:J';i::'U'UL~VJ1rn::LLG'f\Jl';j-:J) 

'\I , \I , 

- In 2 C9lhct kA (C9lo/GT'lctoµs) l'lai1 'Vf~m'\.JLL'U'U~ 1G'l'Yl.rl1'Vf'U~ v 

ti'..@.<r.m b'i1v{n1J1LU'lmnv{~1um::bb~~~u (AC Circuit Breaker) 
:ti .tQ, .di ;'1 Q .QI 

<i'..@.et.m.C9l Lu'U'll'U~ m poles, rn Phase <i'.oo V <to Hz 'Vf18 Lu'U'll'U~ C9l pole 'Vf';ifJ 

l!J poles, C9l Phase l!Jrno V <to Hz LViCJtJLvJ1'Vf~eJ~flrJ1 

<i'..(9).ct.GT'l.l!l 'U'U1~-wn~m::uG'I Ampere trip, AT 1ll-U'atin11 (9).l!lct Lvl1'Ua.:i-Wn~~1CJ 

m::LLG'll'imtia.:iG'l.:iG'l~~1'Uaafl (Output) t1tl\l~'UL1a{L1J1ei{ v , 

<i'..C9l.ct.rn.rn "U'U1~-wn~m::LLG'lrrm.:i'11G'l.:iG'l~tli~1fl11 ti kA mfl1-0LlJ'Ua'\.Jmruuei.:in'U 
v ' ' 

1-:1'1';it.h::ti1'Ulli'ei.:ii1t1'U1~-wn~m::LLG'lrrm\1'1';iG'l.:iG'I~ 1li~1fl11 (9)0 kA v • 

<i'..C9l.ct.m.<i'. i1 Indicator 'Utlfl~1LL'Vf'll-:!'Vf~eJG'l.fl11::fl1';ivl1-:11'U 

<i'..C9l.ct.Gl1.ct flUJG'l:l.Jlm\Jl1:1.J:l.J1\Jl1~1'U IEC bo~ri~ 'Vf~tl IEC bori<i'.gj - l!J 'Vf~tJLViCJ'ULvJ1 , ... 

d 1rlrr4v 
( (;! \l'lleJ) .................................... ......... .... '\.J ';i::Li1'U fl ';j';j:l.J fl 1 ';i 

~ ('U1\l';i::1L~t1J 
~ <:::;::7- / 

('1\1'11e:l) ......................................... ...... .. fl';i';j:l.Jfl1';j 

(o•~B) .. (:~".~~.Q.1.~".~~~» ... n,,~"1' 
('U1titlCJ::1~ "'~~fli;i) , . . 



(9)0 

cr.@.<t.cr eJtlrrmHl~nt11'Wm::11m t11'U1ww1m::LM'U (AC Surge Protector Device, AC SPD) • 
ci'..(9).ct.ci'..(9) 1.ffn'U1~'U'ULvlvh m Lvl'1 ci'. '11tl ®mo/ci'.oo V, cto Hz 'Vl~B1~'U'ULvlvh 

@ LYia ® '11tl ®mo V, cto Hz 

ci'..(9).ct.ci'..® ii~ru'1ii'Li~m1tlei.:in'LI (Mode of protection) \Pi'ei.:i'11lJ11'1Uei.:in'U1vlvh 

m~hm~vrh.:i Phase tl'U Phase (L-U, Phase tl'U Ground (L-G) 

LL(;!~ Phasen'U Neutral(L -N) 

ci'..(9).ct.ci'..m Surge Current Rating: ci'.okAT ~/\!Jo µsec. ~n11vi~mVit1rnvi1 

cr.@.b ~1til'Wvh (Conductor) 

ci'..(9).b.@ '11t11'V'lvhm~LL'11J11.:i (DC) Lll'U'11ti"l!ti~ Photovoltaic wire (PV@-F) ~eieimL'U'Um 
1 m off n'U1~'U'Ue..J~\J1L'V'lvh1 'V'loW1~1t1~~.:i.:i1'ULL'1.:imVi1J1~Lvi1'1'U LLi;i~iiflru'1l.J-LJi~.:iii' • 
<i'..@.b.(9).(9) iim.roiWi!eit1m1 ci'. sqmm L~1.ff~ifii~.:i~~-:itm1u~~ 
ci'..(9) .\;).(9).\!J ii'll'U1~Vl'Uf11~LL'1'1.:i'1~ 1~i!eitin11 (9).\!Jct Lvl1'lJeJ.:)f11~LL'1 ~m.:i\116lleJ.:)"lj~ 

~ . . 
LLt·m6i!mh (lsc) ~'1m1~ 5TC Ll.'1~1'i'ei.:ibJi!eitin11~n~ Amperetrip (AT) 'llB.:i 

DC Circuit Breaker vfli 

ci'..(9).b.(9).m iiflru'1l.JD~Lll'LI1LJmiJmm;j1'U IEC li:>o®®~ Class ct, EN ctom~li:>, , "' 
IEC li:>omm®-@-®, EN li:>(9)omci'.-(9) LL(;!~ EN li:>@omci'.-® 

ci'.. (9). li:>. (9). ci'. ii 1'11tl1vimLL~.:iYi1\11f1VleJ.:)LL~.:)LLf1'Ue.JBmfl~ B'U~'U f1 L~ eitJ eJ.:)tl'Uf111Lii ~aein 1 "if~ , 
ci'..(9) . li:> .@.ct iiu'LI1'U~l.JV1B.:iLL~.:ivi'1\11n Halogen free Copolymer Electronbeam 

cross-fonked p:).yethytene ()<LFE) \/\Jith FR-LSZH filTI.M'lllWuoom1 o.c;; mm. 

ci'..(9). li:>.(9).li:> '11l.J11'11!9'.:i.:ia 11i11.lJi!eitin11 ct Lvl1'llB.:i'll'U1~ Cable Diameter 

ci'..(9). li:>. @.t'l ~1'U fl11V1~'1B'U\J11l.Jl.J1\J11;j1'U 
"' 

ci'..(9) . li:>.(9).~ \l~\Pi'ei,:i 1 off'11tl L 'V'J~LL~.:iLlJ'U.ff1'U1f1 LL(;l~'11E.J L 'V'J~~1LtJ'U.ff1(;l'U 
<i'..(9).li:>.(9).~ 'U~~Vl~e..J~1J1\Pi'ei.:i1~m1J11~1'U ISO ~00(9) 

~ "' 
~.@.li:>.® '11tl Lvl~1~1'Uf11~LL'1'1~'U (AC) 

~.(9) . li:>. \!J.(9) '11tl 1 vtl 'V'l-W11~-r'Ul.J1\J11~1'U'lJeJ.:) l.Jelf1.@@-®ctctm 
"' 

<i'..@"l .b.®.® ~n~m1.:i~'Ul'i'a.:ibJi!eit1n11 ~cto V 

~. (9).li:>.®.m ii'll'LI1~Vl'Uf11~LL'1'1.:i'1~ 1~'\J Btlf1l1 (9).l!:lct Lvl1'lJB.:im~LL'1LvliJ1'1.:i'1~'lJB.:i 
'U , \I , 

Lfl~mLLLJi;i.:im~LL'11'V'l-W1 LL(;l~1lJi!eitin11~n~ Amperetrip,AT 'lJeJ,:j AC 

Circuit Breaker vfl.ff 

~.(9). li:>.l!:l .~ '11tl 1 'V'lvhiil'11tl1L tJ'UVleJ.:)LL~.:);.:)VleJ~LL~.:i\Pi'a~iim1ii'U~'1Vl~bJ~ 1f1l1 ~~% • 
~.(9).li:> .hct a1t11'V'l-W1LU'ULL'U'U'11m~t11 (Single Conductor cable) iiu'LI1'ULU'U"l!U~ 

PVC 'll'U1~'11t1'11lJ11'1Vl'ULL1~~'U1vl-W1bJ~1m1 rrlcto v LL(;l~eJru'V!.fliJbJ~1n11 . ~ 

(i;i~~B) ................... l/.~ .. .............. th~51'Uf111l.Jfl11 
( - "' - ~ 'U1~1~1L~qj 

(i;:i~~e:i) ..... .... ~ ......... ....... ......... f111l.Jf111 

(••~a) .. (~~~:~~~l:~~:~) ···""""" 
('U1t1llt1~1~ a~w.mi;i) ' . . 



~.(9) . b .~.b f111~~1'iti'11C.l (Splicing) '<iJ::m::v111~L~ti'11LU'ULVhtl\.1Lrn::~tJ\l~~l'iei 
Lovn::1'U Junction 'Vl~tl Outlet Box ~.:im.1L'U'U~L1ruvl'11l.J11m-U11tJ 

'U 

l"l'j&:v'1arnL~~~auth'j\l 1m~C.J41C.1 
' ~.@.b.~ .~ 1i~LU'U1~'1 (Color-Coding) 1'Wm1L~'U'11C.J1Ylvh1~C.Jti~J11111"1 ~~1 ~LV11 

'11'Vl-r'U'11C.J~\1'11l.Jml.Jci'1~'U ~Yl1'11V1-r'U Neutral bb"1~~b ~C.J1'Vl~m ~ C.11 

bbt1'Ub'Vl~eN'11V1fo'11C.1 Ground 

~.(9). b.'11 '11C.J~'U~m:Wrn1~~~\11P11l.Jl.J1\Pl1~1'Ufl11~~~\IV11\I 1 YlYJ1'11V1-r'UtJ1~L Vlfillb VIC.I 1~'U'Ufl11 ... 
e.rn l'l1YlVJ1'11~-:i-nLib~enVllPlcJvf~~~-:im V'l.fill.~ (ln\Pl);fl'W 11.Wl. ~) ... 
V1~a1P11:utl1::n1fillou'U~1'1~ 

' 
~. C9l .b .~ via~elCJ'11CJbl'l (Conduit System) LL"1~f1~8\111:U'11CJ (DC Junction Box) 

~.(9). b .~.(9) viel~elCJ'11C.11 vi IJi'rnLll'W'11Liffllmrn-i:~~aC.1'11C.11~1 EMT moom1 

~.C9l.b.~.~ f1~el\111:U'11CJ (DC Junction Box) n1'Vl'U~LU'Uf1~el\IV'l"11'1~mL~\l'Vl~tl~f1l1 

'1fil~1i.:i1'Uf1"11'3LL-.J.:i (Outdoor type) LL"1~'11l.J11tiurnn'U~\1Wm'Um:u Ingress 

Protection (IP) vf1~~'U IP bet 'Vl~el~f1l1 L~C.Jfl11~~~\1~1~el'11C.Jbl'lYl1 
.rm1~~~~~m'1flfl'rj Lll~L'Liw LL~\ILL)-:J L~CJ 

'U 

~.(9). b . ~.'11 viel~1'U 1'U~'1:ue1'1n'U'11CJ1 vi~a.:iL u'U ".ffel lfi'.:i,, Lvi1'1'U 

~.(9). b .cr eltlmruu el\ln'Um~LL'11 vivh • 
eltlmruu a.:in'Um~LL'11vivi1'<iJ1m~'U'Ub'll"1~ LL'1.:imVi l'lC.J1 'Vl"1Ei' a'ULi 11.'i )~'U'U"iJ1V1-U 1C.11 ~ 

• 'U 

LU'Ultlm:u1~Luuum1L~e:i:ul'iti"llrnm11YlYJ1!.'11WJi1ml"l 
~.C9l.b .b 11\IL~'U'11C.Jbl'J 

~.C9l.b . b.C9l mrih1.:i'11CJ1YlLU'ULl"lbU"1LV11cJ (Cable Mesh Tray 'Vl~tl Perforated Tray) 

Ll"l1\1'1~1.:i LL 'U'UL ll~"!iel.:i"!i1C.11 ~:Wrn11~'U1C.Jm rnfillvf~ L ~a 1 ~1"111:u~f1JL~C.1 
V'li;r\l\11'U 1'U'11C.J1'V'l"1~"1\I ~.:i'1'U'11ml"ILU"1'<il~ 1l.l~el'WLfl'U 1 tJ 

~.(9).b.b. l!:i mruLU'UL~u·n\lbWfl1CJ1'UmFl1'j '1fUl'ILf"lLUmVl)cJ (Cable Tray) IJi'eNf.J~\Pl 

'<il1f1LL~'UL 'VI~ f1~ ~1'Ufl1)tl'U'1il:u L~C.115 fl1)'1f'Utl"1tl111 'U'l1 'Vl~e:J'lfil ~11CJ L'JcJ 
' 

Yi'U~ (Epoxy Wire Way) 

~. (9).b.b.'11 mrih1.:i1Ylfl1C.J'Utif1el11"111 '1film1m16 (Wire Way) /'1fU~Ll"lbU"1LVlcJ 

(Cable Tray) ~e:i.:if.Ja1P1'11mV1~mL~'U~~1'Urn1umn'U'1il:u 
~ ~ 

cr:.@.fd -a::uutl1a1V1i'u01-a~1.:iu.~.:iL~~~u.a.:ie:i1Vi~d ij'6ein1V1u~~.:iil 

)~'U'Utl1'11V1-ru fl1)~1\I LLt:J\I L '11"1~ LL'1 \I mVi \Pl cJ LL"1 ~-uel rl1'Vl'U 191tJ )~ f1 tl'U ~1 CJ 

~. (9) . ~.(9) vieltl1~~~~.:iu'UV1i;r.:im 1i'1fil~viaJ1vf'111111tin'U-r.:i~CJ1 LL"1::elru'Vlfli1'1.:i Ll'ICJl'im.U1n'U 
'\I ct C\J '\J 

)::'U'Utl1tJ1::tl1"llel\l L )\lf'lmu1"11~h::mn1P1 
'U 

~- C9l .~. ~ n tl ntl 1vf :ij ~1sU ell'! el LL 'U'U '11:U L ~1'11'Vl-r'Uf111'11:U~1:ut1U'11 CJ CJ1\I L~ CJ '<iJ ~~~~\In el ntl1 
' 

IJi'el\ltlCJL 'Uf filliivl '<iJ::'111J1)tl~1\I LLt:J\I L'l!"1~ LL'1\lmVi \Pl C.J1~ tl~ 1\1~1fi.:i 1 'Uf fillii'<il 1f1n el nJ1 
'U 

L~CJ 1 ~fl)tltJl"l"1:UVlf1LLt:J\I ' . 
d 1tlnl 

("1\1'1fti) ..... ............ ........... .................... . th~o1'Um1:um1 

.,i ~ ('U1\11~lbfif1j 
("1\1'1fti) .. .. .. ...... ... ...... ... ............... ........ .. m1:urn1 

(•'~") .. (~~~~~iV.'.~~~~l ... n»un1' 

~\lbLtl1) 
("1\l~el) .. ..... ............. .. .\~ .. .. .. ........ m1:urn1 

('U1EJLOal.lf~ f-11'1!'111~) 
... 'U 

("1\l~el) ... ... .... ..... .... . (3v.( ............ .... m1:urn1 

('U1C.JtiC.1~1vn '1~w.in"1) • • • ('U1.:i'111111rum '1f1elCJ'U'1f) 
' 



~. {9)."1 .m IJi'eF1~~~-:i1t'U'Um'll1~J1v'hrn1l.l'1tm~u.e..i-:ib6ila~bb'1\lenVi\Jl~ '11'U1'U'1~biuaCJn11~aCJat 
<to 6lla\l-.S1'U1'Ubbe.J\I ~-:id91'1bb ·ww-:i~ ~~~ -:i 1 ~~~~\l\Jl1l.lf111l.lb 'Vll.l1t~l.l bbat'11l.l11t1v11 

mw'1::en~1v1flW'Uflambc.i-:i~.:iVJ11~ ~~i#.:itiaml1"11u~'Vla\lb'Vl~a.:i "IJ'l.11~ 1h ~' 
' 

'11'W1'U \!J '1~ Yl~€ll.J~l.JJ1"1JU~eJ\Jl L 'Ulm '11'W1'U (9) ~1~a (9) B1fl11 • 
er.@.~ bb~'U'Vl1.:IL~'U\J'UVl~\lfl1LLa::Lfl'l.:1~~1.:i-av.:ii'rnL~'U'Vl1\IL~'U (Walkway) ijcijvfi1V1'U\Jl~.:i.O 

~. {9).~.{9) Ll.~'U'Vl1\lb~'UlJle:J\llifl11l.Jf111\lhluaCJf1l1 mo b6il'U~bl.J\Jl1 vl1'11n1Ylb'Ue:J{mn6il 'Vl~elb'Vl~f1 

"ll'U na111 'Wi'11l.J11tlfl'U f111~ 'U 1tia6lleJ\leJvl fl1~\I b~'Ubb~bb~'U'Vl1\I b~'Ub ;j CJ m11 bb~'U 
' u 

'Vl1\IL~'U'll1tnei'Ub oU1n'U6lJB'U bbatri1m 'Vl~f1"1l'Una111 'Wi VJ~m 'Vl~nn'111 ~'1Ul.l~i'.irn1l.l 
' 

Lb ~\I Lb 1\lb YiCJ\l'Vla~a m1-r'UJ1wu n"l.lei'l~vl1\11'U~eil.Ju11\I Lbat L~m~mL'11 bb~'U'V11-:i b~'U 1lJ 
u • 

bn~f111'Vl~el'Ul.J1 nun 

~. (9). ~. \!J bb~'U'V11\I b~'U ri11i'.im 1l.J EJ11 ~ elbb~ 'U~ b 'Vll.J1t'1l.J ~ elf111 CJ f1~'UU1t f1B'U'U'U'Vli;r \lfl1 

~.{9) . ~.m 1'1~u.atei'llmru Bolt, Screw bLat Nut vtlii'WEi~1m'l'1~1\ILLatu.~'U'V11\IL~'U~\l'Vll.l~ 
' ' 

lJleJ\lvl1'11f1b'Vl~f1n'11H'1'1l.l (Stainless steel) 

~. {9).~ .~ LL~'W'V11\IL~'Wm1~~iff\l\Jlaa~LL'W1m16llei\IV1i;r\lfl1mm1~~~iff.:i1t'U'Uc.J~\Jl1Ylvh ~1m'l!a~ 
bb'1\la1Vi\Jltl bb 'U'U~~iff \l'U'U'Vlir\lfl1B~1\IUBCJ (9) bb 'U1L'U'Vl~\lfl16ll'l.J1~1 my bb~ata1fl11 
b Yi a 1 ~~ vl1\11'U"liei11u 1~ \1'11m1t1 L~'Uml./ bb 'l.11 CJ116lle:J\l'Vl~\I fl11~'1tmn ri am~m-U1 

I I I ' .::tt. ' 

"lleJ\111\11t'Vl11\ILLt:.i\IL6ilaa LL'1\IB1'Vl\Jl CJ 

~. {9).~.ct tl1V1tl' n"l.la\l Lfl1\1'1~1\I bLa t Lbc.i° 'U'V11\I L~'U~\l'Vll./ ~l'i' a\la ~ L 'U'llB'U b "1.1\JlvlLm \1'1-r1\IV1~\I fl1 

'111111t1fo 1v1 LLatl'i'ei\1'11m1mm1''Utl1V1un"l.lei\l~'ll5'U1i\11'U 1~v11 CJ 

er.@.~ Lfl1v.:i11Jlm-a1-ti'W~.:i.:i1'Ul~Vl1m::LL~~~\JbL\J\J~~\Jlva (Digital AC Power Meter) 

bfl~a'li1a1'~~1V1fo 1i1~Yl~\l\11'U1YlVl1~e..i~\Jl1~'11m 'Ila~ Lb'1-:imVi\Jl ~6lle:J\I bL~at mfl11 '1 t\Jl a-:ii1 

- Measurement voltage 

- Rate current 

- Accuracy 

- Power factor 

- Active power/Apparent power 

- Frequency 

- Reactive Energy 

- Active Energy Wh 

- Communication 

- Standard 

: met - ~~o Vac 

: ctA CT input 

: o.cto/o voltage/current 

: +/-o .o{9)o/o 

: +/-o.cto/o 

: ~ct-bet Hz 

: Class (9) 

: Class (9) 

: RS~~ct 

: IECb\!Joctm-\!J\!J, IECb\!Joctm-\!J~ 

.. nlrrJv 
(~N"lle:J) .. .. ..... ..... .. .. .. ........... ... ............... 'tl1t'B1'Uf111l.Jf111 

, ~ ('U1\11t1L~fl! 
(n-:i~fl) ............... .. ..... ~ ........ .. .. ............ m';i:Uf11';j 

(••~B) .. (~~".:~.'dL".~~~) ... n>>~ni> 
n\lbbn1) 

(n\lzjei) .... .. .... .... .... ....... \~~~··· ·· · · ··· ·n';i';i:Uf11';i 
('U1EJL\l~l.J-r~ fl1"1l"ll1~) 

... u 

(n\lzjei) ..... ........... ... .. ~ .... ......... m1:um1 

('U1CJUCJt1~ '1~w.ma) 
' ' ' 

('U1-:i'111111rum "l11e:JCJ'U"ll) 
' 



ir.@.@o ~::uunTHJl"n'l1~ u'UVinLL~::LLa~~N~m~Nil~lvJ.W1'11nL6ll~dLLa~v1Vi~6 

ti'..@. (9)0. (9) 1:::'\J\J\9l';i1'11 ~bL'1:::eJ1'Ufl1oUBl.J~"(JeMG'f.fl1~ LL 1~i;l 8l.J"(J8~1:::'\J'IJ~a \91 b YlVJ11:::uu~ ~\911l.J ,, 
i.h:::a'Vl5~i;i1.1,i;i:::u'UVi n-if Bl.J '1fl11~a \91byjVJ1'11f11J,G'f~mYi1?16 L U'U1:::'\J'\JbL '\J'\J)1l.JPl 'U6 ,, ,, 
t~v~~LnrnLi;i:::i.h:::l.J1~~i;i-U'al.Ji;i m1~a 1'11 YlVJ1'11rn61Ji;i~ LLG'l~mYiV16"1Ja~a'Una~ Ll'la~ ,, 
1'ULL~'1:::mm1"1Jm'11V1~'\Jml.JG'l"(J.fl1~~1Jl ~vl1fl11~~~~LL'1:::G'l1l.J11ClL~Vf1~oUBl.J'1 , ,, ,, 
1.1,i;i:::m1Yl"1Jm1:::'1.J'l.Je.ia l'l 1 YIVJ1~1v~~~~1'ULLG'l~mVi l'l6LL~:::m11otl1YIVJ1LL 'IJ'IJ LLG'l~~e.ii;i 

nm'1~~ (Real time Monitoring and Display) G111m1mLG'l~~e.ii;i1~~~m~11'Vlv 
LL'1:::m~1er~n'l~ ~~al.J~~ LLG'l~~~ijam11-tl~1'U1:::'\J'\J L 'U1'U~'ULG'l'UB11fl1 

<i'..@.@o.!D ~i.JmruLLG'l~~~i;i Monitoring Display '1BVI"llG'lf1~'U LCD i'.lflrual.Ji.Wiav1~tiav ~~d 
<i'..@.C9lo. !D. (9) 1:::'1.J'IJG'l1m1ci1J111'11' ~e:i 1'Ufi1.LJ'al.Ji;i LL'1::: m1Yl"1Jm1:::'\J'\J~a l'l 1 YIVJ1 ,, 

V CV ..::ii. ' 

mv~i;i~~1'WLLG'l~m'Vll'lV 

<i'..@.(9)0.h\D Vlti1'18Vl"llaf1~'U LCD ii"1J'U1~~L'Vll.J1:::G'll.J LLG'l~~LU'Ufl1~11'VlmLi;i::: 
.fl1~1er~n'l~fa vii m11J111'11~fi11:::'1.J'\J e.i~ l'l~~ ~~1'U m::: LLG'l1 YIVJ1 

Q,I Q..f ~ v 
1:::'\J'\J On-grid LL'1:::1a~1rn:::'\J'\Jf1rnf1'\Ja:::G'll.J~'1~~1'U Energy Storage 

<i'..@.C9lo.\D.(;11 1:::'\J'\Jfl1'\Jfll.lfl11vl1~1'U Monitoring ~a~LU'ULL'\J'\J non OS l~v:W 

1m-tl Software ~v11~1'U'\J'U1:::'\J'\JUl)tr~m1 Arduino, Linux Vl~a 
Windows L ~ ffU a~n'Um1m~ V'Vl1V"1Ja~1:::'\J'\J~ 81'1 Lii ~'11f1 Hackers 

Vl~a Virus 1~ 

<i'..C9l.C9lo.lv.<i'. ii Internal Web Server G'i1V1f'IJ~11'1'1B'IJ'1m'U:::bL'\J'\J Real-Time 

Monitoring LL'1:::1-tl~1Vl~'\Jfl11~~fi1m1v11~1'U1:::uu1~ (System 

Configuration) 

<i'..@.@o.!D.et ai.Jrnclmm1ma~~'l.Jm1e:i1'ULL'1:::u'UVinfi1n1~~m1~~V1 Lb'1:::-U'al.J'1'11fl . ,, 
Q ' 4 ,4 
L61J'UL61Ja1am'Vimfl1PIV11a~i.Jmrua'U 'l 

ti'.. (9). @o.r;n a1m1t:i61~.LJ' a~ i;i~1~1i.JE.l~'1mba~~nTma1J11 YIVJ1'11rn61Ji;ici" LLa~mVi 1JJVL~v~1'U1:::'1.Ju 
Lfl~a"li1v t~v~a~1a~~'Uli.J1l1J1fl8'1l.J11J11;J1'Uav1~iJav 1~Lbn Modbus RTU/TCP/ ... 
MQTI HTIP t~v~a~Lll'Uai.Jmrui.J1:::nau'11V1~um1~ ~~~ 1-Ha1m1t:ie:i1u.LJ' al.Ji;i . ,, 
'11nai.Jmru1~fl1u~1'Ua~1~tiav ~~d • 

~ d I I d 

<i'..C9l.C9l0.Q1.(9) 18~1'lJfl11L"ll8l.J\9181:::'lJ'lJ Network ~1'U'11V RJ<i'.ct Vl18 WIFI 

<i'..C9l.C9lo.m.\D LL'1~~fl1LL1~~'Ub°flVJ1, m:::LL'1bYIVJ1 fl1~~1YIVJ1'1~~' fl1~~1YIVJ1mija'U, 

m1l.l~, {9]1i.J1:::naun1~~ 1~mLG'l~~fi1eJ'~L~V1G'lm'U:::Lll'Unm'Li '1'1 u'U • 
LL'lJ'lJ Real Time fl1V1'U @ct 1'U1Vi ~Bfl11LLG'l~~fl1l.Je:Jfal'la~~~al.J 

LLG'l~~Vl6i'fl;J1'U 1 'U'J'U~~'UL'1'Ue:J11fl1 ... 

4 n/r,L 
('1~"lla) ................................................. LJ1:::51'Um1l.lm1 

~ ('U1~1:::1Lfit1J 
.. C;:?' / (i;"t.:J"lleJ) ................................................. fl))l.Jfl1) 

"' (u1uii''Vl{~~uJ..,tll 

(i;i~"tla) ................................................. n11l.J n11 

~~LLtl1) 
(i;"t,:izjeJ) ...................... ~~~-·············m1:um1 

('U1mo~l.J~;J fl1"ll"ll1~) "' ,, 

(i;i,:izja) ..................... ~ ............. m1:um1 

(mvtlv:::1~ G'fWl'),Jfl'1) . , . ('U1~G1111111rum "ll1BV'U"ll) • 



~. @).@)0.Q1.Q1 '11l.mmbi.'l~~fflre}:la't.Jmru1J111'<iir~ri1~1\l 61 ~~'Wi' L"li'U ri1aruwii1 , I • \.I 

1tJi' LL~-:JL"11'1~ LL'1\181Yi IJIV, rl1fl'.l1lJL .LJ'lJLL'1\181Yi IJIV, rl18 UJ'V!fliJLL '.l~~ e:JlJ 
• 'lJ 

Lll'Ua~1-:iue:iv 1'Wmru~i1m1~~~-:ie:itJmruL~lJL~ll • 
~.@l.@l0 . Q1.~ '11lJ11'1eJ1'ULL'1~LL'1~\1~'1m~"il1fle:J't.Jmrum'.l"ill~LL"1~ Sensor LL'U'U • 

nm\j"il"iJU'ULL'U'U Real lime '11lJ11mL'1~\1~'1fl11tl1.LJ'alJ'1~eJ1'U 1~lJ1 
• 'lJ 

F\'1'U1ruri11Ylvhvi~~l'l1~ LL"1~F11'U1ru't.J~mrum1i;i~fl11't.J'1°a mi1"11 

CO\!> 1~LU'U8~1\IU8V 1'Umru~i1fl11~~~\lffUmruL~lJL&ilJ • 
~.@l . @JO.bn.ct '11iJ11m~Vfl~'1~61'.l'Ufl111-tl'~i;r-:i-:i1'U"lla-:J1~'U'U~~l'l"1 LL'U'U Real Time 

'lJ 

Lll'Um1Y1~1-:i 61 LL'1~'11iJ11m~vfl~EJv'Umr-:i1~ 

~.C9l.C9lO . bn.b LL'1~\1'1'11'U~fl11vl1\11'U"ll8\l PV-Mppt LL1-:J~'U1Ylvh, m~LL'11Ylvh 
' .,/ ~ "' ... !"! ' "' 

~. @l.@l0.Q1.!rl LLM1-:ifl1L0'1m1J'U11V'.l'U, 11m~a'U , 11Vu LL'1~"11lJ'11'.l\IL'.l"11 TU/ 

L~eJ'UftJ ~L~e:Jfl 1~ 
~. C9l.@JO.Q1.~ miJ11m-U1fi-:i'!lalJ"11~v~1fl'11~ ~1'U Web Application "il1fla'UL1J1afo.i1J1 

"lJB'lmi-:i1'U1v11~vi1 Username LL"1~ Password 611V1~'Ufl11L-ff1fi-:i 
'lJ 

oif aiJi;i 
'lJ 

~. @) . @l0 . Q1.~ ij Alert a\Jmclu1ai1L'Vl\Jlfl1)UJL~ 6'\ ~~\Jfl&i LL'1~U'UViflfl11LL~\IL~8'U 
' ' I 

' IJ11lJ L VI IJl fl11 ru • 
01.J 0 OJcf 1 

~.C9l . C9lo.m.C9lo 1~'U'U'11lJ11'1'U1fl1'VlLL'1~\1~'1fl11'Vl1\11'U lJ1'U'U'Vlfl"1\l 'U SD Card 

vr~e:i Flash Dive 1vi' 
~. C9l. o . bn. C9l<9l '11lJ11'1U 'WVi fl LL'1~ 61 \188 fl-ff e:JlJ '1fl1vi1~ "il 1flfl11l'l1'.l"ill ~ LL'1~eiJ 8lJ'1 

'lJ 'lJ 

. 1 .. .,/ .,/ ,, .1 ° '1 .1 
u)~fleJ'UeJ 'U 61 'Vl Lfl V'.l"ll 8\llJ1u1~lJ'.l'1t:-J'1fl1'U'JUJfl1 'Ui uLL'U'UIJ1111\l 

-ffall'11'ULL'U'U"ll8\l Microsoft Excel 'Vl~a PDF 'V!~a CSV 1;{ 
'lJ 

~.C9l.C9lo.m.C9ll!> '11lJ11'1~-ff all'1eJeJ'W1m1~1'U Smart Phone L~Vfl11~1'.l'Ul 'V!"1~ 
'lJ 'lJ 

LL8~~~Lflotl'U"il1fl1~'U'U Google Play LL'1~ App Store ~~eJlJLL'1~\l 
"' 1 QJ .... 

Lafl'111'Vl"1 fl~1'U 'U'.l'U'Vl V'UL'1'U811fl1 ... 
~.C9l.C9lO.Q1.@)Q1 1~'\J'U Monitoring i1~u\J1~n'UhJuatifl'J1'Vl~mvi1nu ~ lJ ~~all 

1 u~u\J1~ n'U"il1fl~t:-J~l'l 1 'W1'U~L'1'Ua11fl1 
'lJ 

.. Jrf,A 
('1\1'118) ...... ........................ .. .. ... ......... ... lh~li1'Ufl1)lJfl1) 

( 
... ~ 

,... "' 'U1\11~'.JL~t1J .. ~ fl\ILLfl'J) 

('1-:J~B) ................... .... ~W.!6 ........ .. ..... fl11lJfl11 ('1-:J"lm) ... ... ......... ...... .. ... ... .. ... ............. .. m1iJm1 

"' (ma.ti'Vli"V~"i''"ill 
('1\1"118) .. ............ .. ....... .. .. .. .. .................. fl11lJfl11 

('U1CJLO~lJ~~ fl1'11'111&i) 
... 'lJ 

(i;i-:i~a) .. ................... ~ ....... ...... m1iJm1 

('U1EJlJV~'.l~ '1~\?llfl'1) • • • ('U1.:J'11'.l'.l11UJfl1 "1118V'U'11) • 



a:'..Gl.Gl@ 1::'1.J'IJ'IJ~'Vl1'l'~~m'l''W'Gl.:i.:i1u (Energy Management System) 

c:(.(9) .(9)(9) .(9) e:itJmruflTUfll.l"11€l.:J'l'~'U'U"1 (EMS Network Controller) ..ij1'U1'U C9l "!!~ bU'W'11'W , , , 
fl1'Ufll.J"11€l.:J1~'U'Ui (EMS Network Controller) '11l.l11tlbb'1~.:it.mm1v\'1.:i1'UbU'U , 
~tJm1'V'l~n'U'UV1-U'1 Web fatJ'11l.l11t1 Log-in e.11'Ubfl~e:i"li1tJB'Ub1•w{btJ\Jl'Vl~tl 

B'U'Vl11b'U\Jl "11ru~b~tJ1n'Ua1m"rni.:i.:i1m11nV1-U'1 Webpage 1tJET.:i Controller 

Module 1~ i.:ia1l.l11t1v\'1.:i1'UL~tJ~1be:i.:i1~ (Stand alone) 'Vl~m~e:il.l~e:inu 
61ltl'Y'lvhn1'l'~'U'Ufld'Ufll.JB\Jl L 'UlY~vlvl €ltJ

0

'Ul.I PC Workstation 1~ b-dl.I '11l.l11t1 
, 'U 

bb'1~.:Jfl1"11€l.:J Alarm ~1.:J1 ~.:ib1mtJ~-btJ~~tJmru~1.:i11~ uuVinf11 Trend Log 

bba~.:ie:ie:i nl.11 b uu m1~ 1~ 1~tJ~tJ mrui1f111l.Ja1l.J11t11 u~1 Le:i.:ie:i~1.:i-Ue:i tJ~.:i-d' 
c:(.(9).(9)(9).(9).(9) '1~~e:i.:ii1 CPU bb'U'U Dual Core 'Vl~e:i~n11 v11.:i1'U~fl11l.l~'Wt!e:itJn11 

d:'.oo MHZ 

c:(.(9).C9l<9l.C9l.l!l '1~~e:i.:ii1mhtJm1l.J..ij'1bb'U'U DDRQ1 SDRAM 111-Je:itJffJl d:'.C9ll!JMB 

bb'1~i1'Vl'W1tJfl11l.J'1°1bb'U'U eMMC (Flash Memory) "1ll.11~11it!e:itJn11 

(( GByte bb'1~ii Back up time ~1'Vl1''U Real-time Clock 

c:(.C9l .C9l<9l.C9l.Q1 bUl.le:itJmru'1um'l'bzje:ll.Jl9ie:i1~V111.:i Controller Module ~1l.11~'U'U , 
' ' 

bfl~e:i"ti1tJ Lan ;.:i'1~vl1V1t!1Vi1'u bb'1~'1.:i.Vm.J'1m1v\'1.:i1u\9l1-:i 1 •1.m.:i 

bbl9i'1~ Controller Module 1tJ1~ PC Workstation L~tJe.11u'l'~'U'U 
... 

bfl~e:i-U1m vht!u 

c:(.C9l .C9l<9l .C9l .c:( rt71l.Jb ~11um1~.:ici1wb'e:il.l'11~V!71.:i EMS Network Controller 
'U 

CV , Clj ~ I V 

nu PC Workstation l.Jfl71l.Jb11e:JtJ1.:J'Ue:JtJ C9lo Mbps 'Ul.I Ethernet 

c:(.(9).(9)(9).C9l .d:'. ~e:i.:ia1m1t11-b1~nu1'V'lvh l!Jc:( VAC, d:'.o Hz 

c:(.(9).(9)(9) .C9l.b '1~~e:i.:ii1 Web page bb'1~.:i.rn~Graphic .n1tJ1ua1l.J11mr.:i.:i1u1~ 
c:(. (9).(9)(9) . (9) .~ '1~~e:i.:ii1Vl.:in-B'u"tJe:i.:i Real Time Clock, btl'UU't.!Vin Trend Logging 

.n1tJ 1 u~1be:i.:i tJ1~l.ll'1t.1'1bb'1~v\'1 Logic 1~mtJ 1 'W~1 Le:i.:i 

c:(.C9l.C9l<9l .C9l.W: ~e:J.:J'11l.J11t1~.:J~1l.loUe:Jl.J'1 Communication Port 1~~.:i\l 
'U 

C9l) Ethernet Port e:i~1.:i-U'e:itJ l!J Port 'l'e:J.:J~'U Protocol ~e:J'111bb'U'U 
BACNET IP (Native BTL-Listed) bb'1~ MODBUS TCP BACNet 

MS!TP fl11l.lb~1 C9lo Mbps ~1l.1'11tJ UTP Cat d:'.E~u1tJ fl11l.Jb~1 
c:(.W: - ~b. W:W: kbps ~1l.1'11tJ Twisted Pair Shield 

l!l) USB l!l.o e:i~1.:it!e:itJ l!l Port '11V1fo Device Port bb'1~ Host port 

c:(.(9).(9)(9) . (9).~ '11l.l11t1~'UoUe:Jl.l'1'11ne:itJmrutJ'l'~b.f1'Vl Power Meter t.J1u 1 tJ1 L\Jlfle:J'1 
'U , 

Modbus RTU 

c:(.C9l.C9l<9l.C9l.C9lo 1e:i.:ifom'l'~e:ia11 (Communication) TCP, HTIP, HTIPS, SMTP, 

SMTPS bb'1~ SNMP Version Q1 ~u1tJ 
c:(.(9).(9)(9).(9).(9)(9) 1e:i.:if'U IOT hb L\Jlfle:J'1 MQTI 

d Jtft~ 
('1.:J"lle:J) ..... ... ................ ..... .... ................ tJ1~'01'UnT~l.Jn11 

~ ('U1.:J1~lb~qJ 
d O' ./ 

n.:iLLn1) 

('1-:izje:i) ... ................... ~~-·· ·· · · ·· ··· ·· · n11l.Jn11 ('1.:J"!!e:i) ... ..................... ....... ...... ... ... ... ... m1l.lm1 

(••zjB) .. (~~~~~{~t.7.~~~~.~) ... n>>~n1> ('U1tJb\l~l.J1'~ rl1"!!"!!1~) 
... ti 

('1.:izje:i) ...... .. ...... .... ... ~ .... .. ..... .. m1l.lm1 

('U1tJtJtJ~11'11 "'~~n'1) . . , ('U1.:i'111111rum "!!1€ltJ'U"ll) , 



<i'..@J.(9)(9).(9).(9)® 1ei.:i-rtm11L ~eJl.J~eJ Lf11.:i-d1EJ"l!tl~ H?11EJ Zig bee 

<i'..@J .(9)(9).@J.@)Q'l 1ei.:i-rum1L~eJl.J~eJtl'IJ Web Sevice Support mEJ1~lJ11'l':i,;i1'W SOAfJ 

LLrt:: REST 

<i'..@J.(9)(9).@J.@J<i'. ~ei~ Software ~LU'ULL'IJ'IJ Web-based ~~~.:iei~mEJ1uvn.11EJrrJ1l.J~1 
" 

G11Vt-ruu~vm~~m1 LL'1::LL?1~.:ie..i"Fi1~1.:i1'1lm~tlmru Ll.'1::1::uu~1.:i1 
d .,j ' ... 
VlL"l!e:Jl.Jl'le:Jfl'IJ EMS Controller 

ei'..@J.@J@J.@J .@Jtt iil.J1\Jl':i~1'U':ieJ.:ifu UL ci@Jb, EN b@Jooo-b-Q'l, EN b@Jooo-b-®, .. 
~I 1 II EN tto<i'.ci@J-tt-Q'l, EN tto<i'.ci@J-tt-®, FCC L u'UelfJ1.:i'UeJfJ 

ei'..@J.@J@J. @J.@J b er L?l'Uel':i1f11'11Vt-r'IJ Lfl':i.:i m1-d~ei.:i 1~-r'IJ fl1':i LL~.:i~.:i~1 LL Vl'U ,f 1VtoJ1 fJ 
" 
"il1fler e.J~ \JI ertJ1::?1.:ifi L?l'Ue:J':i1fl1'1::~ mLL'U'IJLelfl?l1':i 1 't..11'1.J~ 'UL?l'Ue:J':i1f11 

" " 
ei'..@J.(9)(9).® LU':iLLn':il.J':i::'\.J'IJ'IJ~Vf1':i~~fl1':i'Vii;r.:i-:i1'U (EMS) ,f1'U1'U (9) "II~ • 

~ ei-:1?11l.J11'1~ ~ml.JLL(;l::'\.J1:: dJ'Ue..i" fa mL?1~-:i,J1'U1'UL~'Wvi tJ1::VtEJ ~ 1v1 L U'W 

':i1fJ1'W ':i1fJL~eJ'U LL{;l::':i1fJU ':i1l.J~'ILL?l~'lfl1':iiif111l.J~1'U~1l.JLL(;l::fl1':if'IJ~ ~"l!el'IJ 
~ei'1-:iril.J L'li'W m1"~n1"11f111uei'U1~eiein 1"il~ 

<i'..@J.(9)(9).h@) ii1::'1.J'IJ'IJ~V11':i~~m1m1Lb4-:iL~eJ'U (Alarm and Event Management) 

?11l.J1':i'1 L~ tlfl~ f1111J~~tJ fl~"tlel'l':i::'IJ'l.Jyt LflfJ Lfi ~~'U 1v)' LL{;l::?l11J1':i'1 
" LL4.:iL~eJ'Uf1111l~~tln~~Ln~~'U ru '1Jru::J'Uv1'1ti Graphical Alarm, 

E-mail Alarm, Line Alarm, SNMP Alarm L~~'1 .Ad<noM.edgement 

Alarm, Tracking, Notes L~ei1'1XVi11~-b'.:i1'U'IJ~V11':i~~fl1':iLL4.:iL~eJ'U 
1~ei~1.:iiitJ1::~Vl~fi1'Vi 

<i'..@J . @)@). ®. ® m1'1'WVi n'!J eJl.J(;l'IJeJ.:i':i::'IJ'IJ'IJ~Vt1':i~ ~f11':i'Vii;r-:i-:i1'U (EMS) ~ eJ'l?l1l.J1':i'1 
" 

~~Lnuoff ei11"".:i 1 'W~1'Uoff ei11" 1~tia\Jl 1 'WlT~ tl1::neiuv11 fJ Historica L 
" "" " 

data, Trend Log data, Event Log ~1tJLtl':iLLm11~~m1~1'Uoffe:ilJ" SQL 

Ci'.. (9). (9)(9). ®. m &f TW'ntJ.:JTW f.J rt?l1lJ1':iflU1rl1'11 fl n111' ~ uri:: fl1':ifl1'1.J1 flJlJ1,j' ~vl1 

Ltl 'W':i1EN1'Wf11':i 1 i Vi~ .:i.:i1'1.JLL{;l::?1m'Vi?1.fl11::LL 1~~ ei11 (ei ruVtfi i1 mm~ . " 
"l!tl ~fi 1v'Uei nei 1f111, 'Vii;r .:i.:i1mL?1.:ieiTVJl'l EJ) L U't..111 v.:i1tJ11 EJ~tl ~1i1 

11m~ eitJ LL{;l~11vtl Lb{;I:: 1 tl1LLn':il.J?111111'1'1.J~Vt11~ ~m1?1°.:ieiein 
Trend data bUtJ1vl~"l!tl~ XML, CVS Lb{;I:: Excel 1v1 

@)) LL?IMeJ11(;11'1.J':itlLL'IJ'IJ Trend iirn11lLLl'lfltJl1.:J Scales offeJlJ(;I 1'W Trend 
" " " I j.I cl I I .ca, 8"1/ 

Chart eiv1.:itJeiv ® Scales L'VieJ.:i1t1\JleJf11':i1Lfl':i1~Vt'lleJ1lmL{;I:: 
" II 

?11m1mL?l~.:J'llellJ" Average, Minimum LL{;I:: Maximum 

®) n1VttJ~'li1.:ibL?1~-:iimrn1tJ1tlLL'll'IJ Trend ?11111':i'1tl1Vt'W~i1.:inm 
" " 

't.J1Vl i1 L11.:i LL{;l::1tJ 1~ 
Q'l) ?11l.J1':iCltl1Vt'U~'IJ'l..l1~L'1tJ Trend LL{;l::ITT~ 

({;l.:i~ei) .. ..... .. ............. !!.f. td..~ .............. tl':i::51'1.Jn':i':il.Jfl1':i 

, ~ ('U1.:i1::1L.W1lJ 

(fl.:i~e:i) .......... <!?.. .. .::. .............. .. ... .. .. .. m1:1.Jm1 

~.:iLLtl1) ~ 
(fl.:Jzjel) ..................... \ ... ... ~ .. .. ...... ..... flc.ic.i:l.Jfl1':i 

(••zja) .. (~~~:~~~~~~~:~) .... n»un1> 

('U1fJL\l~111'~ fl1"1l"l!1~) .. " 

(~~zjv) ............... ..... ~ ............. m111m1 

(tJ1EJtJv::1~ ?l~~n~) 
' . ' 

('U1~?111111rum "l!':ieJVtJ"ll) 
' 



Energy Consumption monitoring, Alarm, Environmental 

1~vr'11m.-m1v LLm~41v~eim11 i-lTU 

<i'..@.@l@l.\v .<i'. ~1l.J11m~~m~ 1~~1'!.J web browser L~m~fl~m'Urn1ruv\'1\l1'U"1.leJ\l ,, 
1~'U'U 1~v~1l.J11m~ v n~'ll e:il.J" E! e:i'Uvr«\l 1~ LL'1~~1l.J11t1v\'1\l1'Ue.i 1'!.J ,, ,, 
Web Browser ~1hJ (Window PC) LL'1~1€l\lf'U m11i'l1'Ue.i1'U 

LL€ltl~fofli'U l 'UL V11!3lvn·fom{V11 Yl'U (Android bb'1~ IOS) bb'1~1B\l-r'U 
fl11L zjtll.J~ an'U1~'U'Ufl1'Ufll.J LL'1~L~~\li:.J'1~1'Ufl11L zjtll.J~ al 'Ufl11fld'Ufll.J , , 
'Vl1-l 1n'1~1'!.J Lfl ~a'tl1 EJ ~'UL\Jl a{ L ti \Jl?hvr-r'Um'Ufll.Jfl11vl1-l1'U LL'1~6°1.:i , 
oLJBl.!'1Lb~~,:i~m'Ufl1':itUvl1.:11'U':i~'U'Ui:.J~\Jl1 "flvh~«.:i.:11'ULL~.:JB1~\Jl m~ ,, 

Ci'..@.@)@. Iv. d'. fl1':ifld'Ufll.J"1.1€l.:J':i~'U'U'U~'Vr1':i-:ij ~m1~« .:J.:11'!.J (EMS) ~ a.:ii1fl11l.Ja1l.n':i'1 l i 
' 

1a.:ifo fl1'Ufll.!~1l.Jn'Uatlmru1'U1~'U'U~1.:i., 1~vi111v'1~L~v~aci1.:i-Uav 
' ' I .... ~ 

~.:J'U 

@) 1a.:ifo1~'U'Ui:.J~\Jl~«.:i.:11'U1YlvhLL~.:im~\Jl~ Solar Roof Top 

Iv) 1a.:ifo1~'U'U Electrical System 

'11) 1a.:i-r'U':i~'U'U Air Condition System 

Ci'.) 1a.:i-r'U':i~'U'U Chiller System 

d'.) 1a.:ifow'U'U Ventilation System 

b) 1a.:if'UW'U'U Lighting System 

<ri) 1a.:ifo1~'U'U~'U 1 (Security CCTV) 

<i'..@.@l@l.\v . b ~1l.!1':im~ EJ'Ufl1':ifl1'Uf1l.!~1EJ 1 tl1LLml.lm1YlYJ n (Vector Graphic) 1~ 

LL'1~Ltl':iLLml.lm1YlYlmt1\lf'U Files f11~ "lfU~ PNG, BMP, JPG, GIF, 

Animated GIF LL'1~1e:i.:if'Ufl1':iilw1]1 Files "lfU~ DWG, DWF, DXF 

bb'1~ SVG 1~'U'U'1~19i' B.:Jbb~~\lblJ'UIJ.'U'U Graphic (m~Lb'1~~ ry« n,,ru) 

u.:i'U an~m'U~ LL'1~l'i'1 LL vrll.:i 1 ~L .LJ'11'1LL'1~L-1i'1{i\l1~41v 

<i'..@.@)@l.\v .lrl ~1l.!11mL~~.:i'1~vr~a!Jl1LLvrLl.:i fl11l.J~~tln~ (Alarm) 'lm.:iatlmru~1.:i., 
' ' I 

~bzjtll.J~Btl'U':i~'U'U EMS 1~ 1~v':i~'U'U'1~l'i'a.:iv\'1m161.:i~ryry1ruL&it1'U 
L:il1vr-U1~ L llm~ EJ.:JLL'1~ LL~~.:if11~'U'U'Vl-Ll1'1af11~ 1~v~1m1mL:il\l 
L&ia'U~1'U Email 1~ 

<i'..@.@)@ . lv.~ ~1l.!1':i'1fl1'Ufll.JB\Jl fo~ '1~~a.:i~1l.!11t11i.:11'!.J1~~m ~a.:i lv<i'. i11l.J.:i • 
LL'1~~a.:i1a.:i-r'U m1 L ~l.l L~l.l~tl mru~1.:i 1 L 'UB'U1fl\Jl 

<i'. . t9l . <9l<9l . lv.~ ~1l.J1':i'1'U~'V11':i-:ij' ~fl1':ii .:J.:J1'U"1.:J'Vl-Ll1 L 'U~tl Lb U'U tl~~'U"1.:J'Vl-Ll11~ 
(Schedule Editor) L~EJ~1l.!1':i'1~.:J'li1.:in'11~~a.:irn1~.:i Schedule 

LL'1~':i~~'Ufl11l.!'11~~'lla.:i Schedule 1~e:ici1.:ihi'11n~ L~a~~~1n 
LL'1~41vl'iarn11 i.:11'!.J 

~ /1/,rvfv 
('1.:!"1!B) ... .... .. ... ... .. ... ..... ...... .. .......... ...... tl':i~51'Ufl1':il.Jfl1':i 

~ ('U1\l1~lLVlty 
('1-'J~€l) ....... ....... ......... < ................ .. .. .. fl11l.Jfl11 

~.:JLLn'J) 
('1\lzjtl) ...... ................. \~ ... .. .... .. .. fl11l.Jfl11 

' (1J1W'il'l4~ \~"-j"',J) 

('1.:i;ae:i ) ..... .. .... ................. ..... ...... .. ........ fl11l.Jfl11 

('U1mu~l.J-r~ ~11!"111~) 

(.,i1.J ........... ............ ~ .......... n11~n1' 
('U1EJtlEJ~1~ ~~\JlJfl'1) , . . ('U1.:1~1111'HUfl1 "111BEJ'l1"11) 



C§.."..@).@)@).®.@)o '11Ul'mL~uu1'1J1L1f1~L~elfr.l'U~lJ1~~\ILb'l.J'U Script b1'1~ Function Block 

C§.."..@) .@)@).m L'VIT~r f'!tlG11V1f 'IJLL'1~\ltJ'1BIJl)1tJ'1tJ~ 1Jl~«\l\11'l.l''il1fl)~'l.J'U"1 "ll'U1~ hh! m.JffJ 1 bet -6'1 
0 ~ ., ~ .J ..,J ., 1" 
"il1tn'U @) "11~ LU'U Q-LED Al Smart TV <i:'K 'W18lJ"ll~"ll1L'Vf'1fl'Vl'11lJ11mfl'18'UC.J1C.J i;i 

' ' ti o QI Q/ ~ .Q 1cul .... ~ If d .Q d c::I QI Q/ ,H 
<L'.~.~m •tmm'Vl'IJfl"a1a~::rnafl.:i1'1J:\lfl1J1.:i"a::'IJ'l.Jc.J~1J1 rrn1fl1m'i:l~mLa.:iv1vi~a 11"a1a~::Lvllflfl.:J'IJ 

er'll'U~ fl11 L'1'Uel11fl1~ el\1~1 b 'Ll'Ufl11-:ij' ~Vl1l '1~ €JU fl1W\Jl1lJ11tlfl11~ fl1Vl'U~'VI fl11 ti fl11 \J , , , 

)'JlJ~\11'1~~'U 1~-o51L thJ 1 'Ufl1)-:ij'~~\IW'U'U"1 ml.l«qiqi11 ~LL~1 L'1~"il'1l.l\J1W 1~t1ih1t1'1~LBtl~ 
1'Ufl11~1L'LI'U\11'U~\l.Q' 
C§.."..@).@)h@) er"ll'U~fl11L'1'Uel)1fl1~el\l:ij~vi'1LLtJ'U\11'UVl«mL'1~L'1'Ueler~el il1t11'U mo 1'U U'Ui1~ 

'IJ 'IJ 

"il1fl1'U'1\l'U1lJ1m1qiqi11~mL'1~\ln"ilm1lJLb'1~1'U L~e:J'U u fl1)~1L-U'U\l1'UbLl'i'1~ 
n "ilfl11lJ 1 ~'1eli;Jfl~ €l\ltl'U1~tl~L1"'11'11l.l'1 qjqj1 bLtJ'U\11'UVI« fl el~ 1\lU eltlU1~flel'U~ 1tl 

0 ..f.J 1 4VO 0 

C§.."..@).@)h@).@) \11'U'11';j1"iJ~'U'VILL\Jl'1~eJ1fl11 "i'Ji;J'V1111tl\11'Ufl11'1111"il 

C§.."..@).@)h@).® \11'U:iji;im1'1i;i el'IJmru bb'1~11t1'1~Lat1i;i~'U6J 1J11lJ-i!eln1V1u~ 
' ' I 

Q,J :5 0 cl 1.1 ~ 
C§.."..@).@)h@).m \11'U"i'Ji;J\Jl\11~'U'U "1 'V1i;J'1€J'Ufl11'Vl1\11'U"ll€l\11~'U'U "1 'VI bL"'1b'1'J"il 

<§.."..@) .@)®.@).<§..". \11'U:ij~v11Lvn'111fiii el beln'111tl nelrnl.l~L~ m-ile:i\I 
'IJ 

C§.."..@).@)®.<9l.et \11'Utlnel'l.l1l.lm11i'l1'U m1~Lb'1U11.:i-rmn 
'IJ ' 

I ~ I .C::.. .c!il 

<§.."..@).@)®.@). b \11'U'1\llJel'U\11'Ufl1)"1JeJL 'Ufl"il1t!L\l'U LLG'l~€l'U I 
1.1 II I.lo ti J"d 1 CLIVQJ Q.I 

C§.."..@).@)h ® tJ"ll'U~ fl11 L'1'Uel11fl1\Jl el\I L "ll1'1111"il"llellJ'1'W'U'Vl.f11tl 'U mo1'U 'U'U '1~"il1 fl1'UG'l\l'U1lJ 
'IJ 'IJ ... 

L'UG1qiqi1 Lb'1~~~vi°111tl\11'UtJ'1fl11cl'111"il b'1'Uel~~e:J il1tlL'U @)ct'. l'U Vl«\l"il1fl 

~1 b 'LI'Ufl1'~£1111"il bL~1 b'1~"il L~tl Lelfl'11111tl\11'U~€l\IU1~ flel'U~1 ti 
., .f ., L .IQ a d~ 

C§.."..@).@)®.h@) "llell.IG'IYl'U~1'U'IJ1~ne:i'l.lmt1 1\lwmrnm"111~mn1J1'Vl1J1\lel1fl11 
'IJ .,. 'IJ 

<§.."..@).@)®.®.® bLtJ'U~\l'U~L1ruh\l'Wm'U1m:a1~ilLfl!Jl bL'1~11tlG'l~Lat1i;i\Jl1LLVitl\l"lJB\leJ1fl1) 
'IJ 

~\l'IJG'!fl'1~1\I 'W~~~L1'1~1~tl~1~1\leJ1fl11 ~\l'IJ'1fl'1~1\l\9)1\16l 
" " I 

<§..".. (9).@)~.hm w:.J'U~\lU6'fi;J\1~1U VIU\l,)'i;J~\lW'U'Ut.J~ (;] 1 wvh~1mlf.l'1~ Lb6'1\leJ1Vi IJIEJ'W~a:IJ 
11tl'1~ LB ti~ fl1)ffel fl LL 'l.J'l.J)~'l.J'U., Lb 'U'U bb'1i;J\l\Jl1 Lb VIU \l fl1)~ ~~\I el 'IJ mru 

' 
1~'U'U"1 LL'1~ Singleline diagram 1~mL'U'U~\IVllJ~.Q "il~l'i'el\11~-r'U 

a 1.1~ 
fl11lJ L Vl'U"llel'U 'OJ 1 flt.I If.I el 

'IJ 

<§.."..@) .@)\v. Q1 er"ll'U~fl11L'1'Uel11fl11'i' e:J\1-:ij' ~v11-if ell.I '1'\J fl"'1fl)~ "il~~ m'IJn llii \11'U 1'11lJ« fl I fl 11 L'1'Ue:J er~ el 
CU \I 't d.J o~o~ 'U 

.f11tl 1 'U mo 1'U iJ'Ui1i;i'OJ1n1'UG'l\l'U1lJ 1 'U«ruun 1~t1ih1t1'1~Lat1~~\l.Q ., "' 

..,J ti/,~ ., 
('1\l°lla ) ......... ....... .... ................ ..... ...... .. 'IJ1., Li1'U m1l.lm1 

, ~ ('U1\l1~1b~qj 
(~\l~eJ) .... ........... .. .... ~ .... ....... .. ............. n'j'jJ.Jn1'j 

c.,zja) .. c~~".:~V ':".~:~)····"''~n1, 
('U1t1tlt1~11'11 '1~1'Un'1) . ' ' 

~\lLbtl'J) 
(~\l;eJ) .. .... .... ....... ..... \~ .... .......... n'J'JlJfl1'j 

(mmo~l.l-r~ fl161!"111~) 
.,. 'IJ 

('1\l~e:J) ............. ...... ~ ...... ......... fl1'Jl.Jfl1) 

('U1\l'11111'JU!fl) "111e:Jtl'U"ll) 
' 



cs:.<9l.<9l®.m.<9l 11"11mrnufllN1'U '\J1:me:iu~1E.J 1mma1"U1imm1lJ1Ylvh "ii'1u1u , 
(9) fl'U LL'1~11"11ma1"U1imm1lJ Lrn51V1~e:ia1"U1imm1lJ Lfl1\la~1\I 

'11u1u (9) fl'U ~B\lbll'W~vlllr•rnn~nT~~rn~n~1uimm1lJP11a1PJ1 
'IJ ' ' 

LL"~ L l! uer Yi1~ f u 1ue:iun11IPJLtiuer'\J1~ne:iu1"111~Y111"11n11lJ fl1u fllJ 
\J Clo~ \J 'll 

'11na1111 m m1~viu111fi1mm~u1 '\J hw LL'Uu'11L u11 ue:i'4 qi1~ 
'\Ji~ f1B'U1"111~Ylfl1'UfllJYl~BlJ'1\l'U1lJf'U1B\1'11L 'U1()f1~ B\I b ~e:i'\J nu~ 

, 'IJ ~ 

Vltl' 1v11 um1mu fllJ\11'U 1 ~v\'1Lti'U\11'U1~Ltiu1 '\J ~1lJ Lb uu 1'\J Lb uu 
• 'IJ 

., 0 ., 

bb'1 ~11 E.J f111"1J B f11'Vl'U Vl"UB\1'1 qJ q)1 

cs::'.(9).(9)\!J.m.l!l -d1\lfl1'UfllJ\11'U '\Ji~f1B'U~1EJ -d1\11Ylvh -d1\lrlB'1~1\I -d1\1Lfl~B\lf1'1 • 
"ii'1'U1'U'11"1J1'1~ <9l fl'U LV!m1\lfl1'Ufll.J\11'U~ B\ILlJ~vlijflw.J l'lj f111~ mn 

, 'U " , 

1~~W1~f111"1U EJU ~11 "1!1;g YI ( '\J1"11.) ~ 'U 1 '\J YI~ f)lJ~ \I LL 'U'UG11L'U1 L 'U 

'\J1~ml"li1 EJU m'VI~ e:i'11L u11 u11E.J\11mrn mi~ n'li1Y1-r BlJ'1\l'U1lJ 

f 'U1B\1'11 L 'U1'1 n\Jl B\I b ~ e:i'\Jnu~'Vl,j' 1v1 dJuer fl1'UfllJ\11'U~1E.Jer "1l'U~ 
\J d.J 'U , 'U 

f111 L'1'U B11fl1 LL'1 ~~ Vlvl1'11'\J11E.J\l1'U fl11lJ n 11'VliJ 1 f111 vl1 L ti 'U\11'U 
' 

\j nl'Vf1bL'1~B'\J'111fl (~1ii) Yl~BlJ bL 'U1Vl1\I LLm "1J L'1'UBIJi e:ier&B'e:i ~\I bL~ •t: • 'IJ 

C::, o Qi. II ~ 
b 1lJVl1L 'U'U\11'U'1'ULL'11 b'11'1 

cs::'.<9l.<9ll!l.CS: er"1l'U~f111L'1'UB11fl11Ji'B\l~Vl'01LBf1'111LL'1Vl\11'\JbL'U'Uf111~Vl~\11~'U'U"1 L'1'Ue:ierte:i 111EJL'U 
'IJ 'IJ 'IJ 

mo 1'u U'UtJVl'11f1l'U'1\l'U1lJ 1u'1qiqi1 b~ BYl'111ru11 ~fl11lJb~'U"1lB'UrlB'U~1Lti'Uf111 
i..Jwnm.J~'W Singlelinediagram 'Vl~a Wiringdiagram "1JB\IW'U'UV11\l 1 Ylw1 

cs::'.(9).(9)\!J .<t'. ~1LLV!tl\IB1fl11LL'1~~Vl~\11~'U'U., tJ1~f1B'Un'U bb~'Uer\1"1JB\l L 1\IYIEJ1'U1"1:S1~11 Ln IP} 
'IJ 

f111b~'U'11EJ1YlVl"11~'Vll1\I bb~\I b61l'1cl°., bL~(;'t~ Lb~\IL 'Vlb ia1EJ1 Ylvhvl ~VI~ \llJ1YI~ BlJ 

Terminal box "UB\lbb~\IL61l'1cl°"1 \Jim\1'11L~'1f1~B\I Lb~\lbL1\I 'Vl~e:i1-Na1E.J1Ylw1"11tivi 
'IJ 

Photovoltaicwire (PV<9l -F) !Pl
1 

B1\1'11L '1X'1 f1~ B\lmlJ1tl bL'U'UVi' L'1'UB '1 vi\Jie:i 
'IJ 'IJ ' 

a1E.J 1 YlYl"1 (Cable lock) \Jle:i\l~'Ufl\lbL~\ILb 1\1 a1m1'1i1B'lnurn1lJ:ffu1'Um'W 1~ 
cs:.(9).(9)\!J .b f111~'LI'11E.J1~1"1lrnLltJ\lb61l~., L~'1~a1"1J1(String)1mia1E.J1~1Wvi Photavolraicwire 

(PV<9l-F) tJmE.Ja1E.J 1 YlLL~"~ String \Jle:i\llJ!m.rr1nu~1\Jie:ia1E.Jvi~vi~\le:i~111E.J 1 un~m 
9le:ia1EJ (OC Junction box 'Vl~a OC Combiner Box) "1!ti~1i'l1'WI11E.J'UBf1 (Outdoor) 

'11lJ11'1UB\ln'U~'ULb'1~'1~BB\ltl11~ , 
<i'..<9l.<9ll!l."1 f111L~'U'11E.J1Ylw11~'Vll1\I DC junction box 'Vl~B DC Combiner Box n'U DC 

MCB vi~vii\lv~ 111E.JL 1...1a1m1 n1V11...1V1 L 'V11-ff '11E.J 1 vJYl°1"11tivi Photovoltaicwire 
" 

(PV<9l-F) "ll'U1VI 1lJ'!i'e:iE.Jn11 b sq.mm. 

cs::' . <9l.<9ll!l.~ f111L~'U'11E.J1YlYl"11~'Vll1\I Main circuit breaker, AC MCB ;\l~Vl~\IBE.J1 111E.JL'U 
" 

B1fl11B'\Jmrun'Uf1~B\lfl1'UfllJ1vJw1'Vli;rf1 (Consumer unit) LL'1~Lmia1E.J1vJvh • • 
Yi'11lJ11'1'Vl1...lf11:ma1~lJ,j' eJ E.J f1l 1 (9).\!J<t'. L vl1"1Je:J\1Vi nvim1'11EJ m~ bL'161\1'1 Vi"lle:J\I 

" ' 
~tJmruLLtl'1\ler'U1vJYJ1 .yj pf= o.~ lagging 

d nJ~ 
(f1\1"1lB) ............ ...... ....... .. .. ..... ... ... ..... .... tl1~o1'Uf111lJf111 

' ~ ~ 

4 
~ ('U1\11~1LYlq) 

('1\1"1JB) ... ................. ............................. f111l.lf111 

4 

(U1Wi''Vl{iiz; h"1'1Jti) 

('1\1"1JB) ....... ............. ............. .... .... ....... . m1l.lf111 

~\ILLtl1) 
' \~ 

('1\l~B) .............. .. .. ..... ! .. ~ .1?:/·· ··· · ·· · ·· · ·· m1lJf111 
('U1EJL1l~lJ-r~ 1°11"11"111~) ... .., 

('1\lzjB) .... .... ... .......... ~ ..... .. ..... .. f111:Uf111 

(u1E.Jtlmn~ a~l'llrm) • • • (1...11\1'111111'1.lm "1!1BE.J1...1"1l) • 



®o 

' d "'1 ., ~I 1 ~ • I 'd 1 ., .. ct.<9l.<9l®.~ elUfi'H1J"IJel'l1~'1.J'IJ°1 V1 fl11C/n11V111 fl1'1'111'lb u'U '1Vl~1111Vl'lel ufl1UJV11~'1.J Vl11 , , , , 
'11CJ~'U "il~~e:J'l~ff'Wil1'11CJ~'U 1 ~fl1'1.J'11'U 

ct. <9l .<9l®.<9lo fn)~(;l~'leltJ Fl'rnh::uu 1 WYh ih1CJ'1::" LaCJ(;l~'ld 
' 

ct. <9l.<9lh<9lo .(9) ~ 'l.1'U~mTuruel11ri1~ e:i-:i~ Vlv111tlbb uu-U e:im111bb~'U'll 1CJvi m1CJ m1 
'\I '\I ' 

1'1111b~e:J'UhJ ~-:id 
ct.<9l.<9lh<9l0.(9).(9) ~'l.l'U~ n11 b~'Ue:J11fl1"il~IK el'!~ Vl'VlTU1CJzj e:J LVltJ 

bb~Vl-:i1~ ~ ~ ry« m~mr 1J1ae:iVl"iJ'UD 1CJzj e:iu'U1 ~~ -
e:itlmru Lba~vie:i mfo-:i~e:i'11CJ L~e:im111~~Vl1n 
' 

1'Um1m1"ilszle:i11tl11-:i1'UmtJVl~'l 
' 

II llod 1 
i:.J'l.1'U~n11b'1'Ue:J11fl1"il~\Jie:J'IV11bfl)e:J'IVl1J1CJ VltJ 
'\I 

n1'JV11Vl~e:Jvi'U~~'IJVl'U'1 'J~~ "Solar" i1elfi'l;'a 

ita11 ''Llit"ll11 LVltJi1"1JtJ1VlbV1111~'1111J1111 
"IJ'U1Vl b~'U~ 1111'Uci na1-:ivi el 1 'LimruVi' m'Jvi1 

'\I 
~ I dV II I 0 

Vl1el'Vi'U'1Vl'IJVl'U 1Vl el\J1111n1Vl'UVl1J1 ~11111tl 

v111~Vl~el 1~LV1111~~11~1CJtl1~m11Vln1J1111 1 ~ 

n1V1'Um~~11~ e:itlmruEiVl~'Uvi el bb Vl'U 1~bb'1~ 
' 0 11J' ~ 1 II G I 

'U1 b'1'Ue:Ji:.J"ll el'Vi "il1w~n VI m 1m Vl'U"l!e:J'IJ n e:J'U 
'\I 

v11b titJm1~Vlv11 LVltJ~~e:i"1Jel~-:i1'U~vi~1 tJm1 
'\I 

tJfu,_11-:i b ~11b~1111CJa~ ba CJVl-U'e:iri1111"1Jel-:i bb~ 
' 

a~ bb~tJ'l11CJ1~1J1111ri1111 b V1111~ ~11 

ct.<9l.<9l®.<9lo.® bb'IJ'Urle:J~~1'l"il~'l (AS-Built Drawing) 

~ 'l.1'U~m1b~'Um1ri1"il~IK e:i-:i~ Vlvl1bbi:.J'U~ -:ibba~ bb uu~-r 1-:i"il~ -:i 
'\I 

bb~Vl-:i~1bbV1i.1-:i"1Je:i-:iel tlmru bba~m1b zj m.J~ el eltlmru 1'1111~ L ti 'U"il~ -:i 
' ' 

11l.J~'ln111.1.m'il5'U1 -n'tJ11nn1'U'l1'U1~Vl11..:i&iVl~'l b~ m~-:i1~ 
v v t.1.cf II 

riru~m111m11J111"il1'1.J'Vi~Vl"IJe:J'li:.J61le:Jl'111"il~e:J'Uf11111t1n1J1el'l (For 
' '\I '\I 

checking) rlel'U~Vlvl1Lb'IJ'U'1.;'1-:i"il1'11VltJflru~m111m11J111"il-ruYr'1~ 

\Vle:i-:ia-:itJ111fu1e:i-:im111t1nl'i'e:i-:i1'UbL'IJ'IJ~-r1-:i"il~'l '11tJ1'U ® 'l.!Vl 
'\I ' 

Lb'1~ 1 'U1'LI'1 'l11e:J'U'l1'U~ tl1~~'1R b~'Uel11fl1"il~l'i' e:i-:i'1-:i11el'IJ b U'U 
'\I 

m~Vl1~"1J'U1Vl Arn '11'U'J'U ® 'l.!Vl 'Yi.;'e:i11'1-:i11e:iuLll'U Soft file • 
(Auto CAD) 'LitJVina-:i1'U Flash Drive '11'U'J'U ct 'l.!Vl 

' 
ct.<9l .<9l®.<9lo.rn ~"l!'U~n11b~'Utl11fl1~el'l~Vlvl1~1'l (Draft) belfi~11 b~'Ue:J~11~1..:i 

'\I '\I 

Vi"il11ru11~ fl111Jb~'U'l.1e:J'Un e:J'U~1b{jtJm1~Vlv11ouu"il1 ..:i bb61~~ 11~1..:i 
'\I 

"1Jel~-:i1'U~vi~1 'Um1 bbm "IJ tJf utJ1 ..:i-U el m111V1~ el1tl bb uu 1vi' m11 
' '\I 

d 11J~ ., 
('1'l'l.1e:J) .... ....... .. .. ..... ............... ...... .. ...... 'lh ... 51'Ufl1111n11 

..-' d 

~ ('U1'1Wlb'Vifl! ~'lbbn1) 
d <7- / 

(61.:l611el) ................ ................................. fi':i':i1Jfi1':i 

(o,zja) .. (~~~:~~f;2
1

:~~:~) ···""""°' 
(a,:izje:i) ...... ................ ~~ .......... .... m11Jm1 

('U1mo~11-r~ r11'l.1'l.11~) 

(••~a) ...................... (3-l.. ........... mwm' 
('U1CJlJCJ~1~ ~vrw.ina) 

' ' ' 
('U1-:i~11111rum 'l.11e:JCJ'U"ll) 

' 



~. @. @l!l .@o.~.@ 

~.@.@l!l.@o .~. l!J 

Singleline diagram 

-lie:i11'1'V11.:JL'Vlfli1fl'lleN€ltlmcl'Vl~fl tl1:::fl€l'IJ~'W 
v ' 

LL~.:JL61!'1~ .,, e:itlmruLLtl'1 .:i ~t11Ylvh (Inverter), • 
1:::'\J'\J Monitoring 

" VI~ flfl11vl1.:J1t!'ll€l.:J1:::'\J'\J "1 ~ 1~'\J<LJ't! (;le:Jt! fl11 

b otl.:J1t!fl11L UVl-UVl1:::'\J'\J "1 

~.@.@l!l.@o.~.~ m1viLL'1i111.:i~fl~1e:itlmruV1~fl 
v ' ' 

~.@.@l!l.@o .~. et'. "lJ m;'.:i Lfl \;l fl 11vl1.:J1t! b t!i111:::tJ fl&i Lb'1::: 1lJtJ fl~ 
!:'1. Jt ... 

bL'1:::fl11LLfl b'llL '\J €1.:J\;ltl 

~.@.@h@o . et'. ~ viv\'1f1ijm:::'IJ'\J~~ (;11 Yl-W1~1m61!'1~ LL'1.:imVi (;16'11V1~'\J 11.:J'V'le.J1'\J1'1 
v 

Cit. ~q.J' Ill~ 
16111:::.f1Lfl(;l1JLt!€l'Vl1 Vl.:Jt! 

v 

~. @. @l!l. (9)0 .ct'..@ oLJ€l1J'1~t!;i1t!'lJ€l.:J 1) .:J'We.J1'\J1'11•ib:::n Ln \;l LL\;1°'1::: 
v ... v 

€l1f111 

~.@ . @l!l . @o.et'.. l!J Singleline diagram LL'1:::LL~t1~.:i 11.:J'V'lf.11'\J1'1 

1~1:::.fJLn(;ltJ1:::fle:i'\J Wiring diagram 

~.@. @l!l. @o .ct'.. Q1 'Vl'1 flfl11Vi1.:i1t1~1~'\Jit1\;l€lt1fl11Ltlvi-tl vi1:::'\J'\J "1 

~.@. @l!l.@o. et'.. ~ 

~. (9). (9) l!J. (9)0 .ct'..ct'. 

II CV a I ' I d II I 

~.@. @l!l .@o . et'..b 'll€l11'11'1VI e:iumruLL(;l'1:::11vm1 1:::'\JV'Vle:J 1\.1 
\J 1 , " " 

'W~e:i11'11Lt11 Catalog 

~.@.@l!l.@o . et'..lri 11f.J'1::: LBVVI m11"11t11 UJVl1'llt!1Vll'1VI e:itl mcl ' . 
b Ufl1':i~Vl~.:J1:::'\J'\J "1 

~. @.@l!l. @o .ct'..~ Lb 'IJ'IJ611VI bf11.:J~~1.:J1€l.:Jfo611VI LL~.:J b61!'1~ "1 ' . 
II II CV 0 V Cit. CV 11.J' ..::i,, a I 

~.@.@ 1!J. @@ ~ 611U::: fl11 L'1t!€111 f11\;l €1.:J"'il Vl'V11 L €l fl'1110'\J '\J "'il1.:JVl'1.:J"'il1 fl~61! €l'W '111UJ1 L Vl\.1611eJ'\J11-:J v v 

L€lfl'111 LL'1:::tl1~.:i L€lfl~110tJ'\J"'il~ .:J~.:JVl1JVI 1 ~er~e:i rie:it1 fl1)~.:J1J€l'\J.:i1t! .:J1Vl'1 vivh fJ 
v • 

tl1:::ne:i'IJ~1v 

~.@.@h@@ . (9) f1ije:im1e:Jne:i'IJ111m11-&'.:i1u1:::'\J'\J~~1J11 Y1Yl1~1 m61!'1~ LL~.:imVi\Jl 6 
v 

LL'1:::~iim:::'\J'\J~~\Jl 1 Y1Yl1~1m61!'1~ LL'1.:ie:i1Vi1J1~'11V1fo 11.:JVW1'\J1'1 

1~1:::mn\JltJt1VifloLJ€l1J'1rliie:Jfl1)~ fl€l'\J11J"1 1 t!1tlLL'\J'\J PDF '1.:J'\Jt! 
'\I '\I \J \J 

Flash Drive 

.. 11ffrl-.. ., 
(~.:J611€J) ....... ........ ............ ... ... .... ... .. .. .. ... tJ':i.,51t!fl111Jfl1) 

..i ~ (u1.:i;;:::1L-Wqi ~.:iL:n1) \m ~ 
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1
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ti'..<9l.<9ll!J.<9ll!J r,j''l:f'U:::f111LG'l'Utl11f'l11'i' eM~1L'Ll'Uf111~ fleJ'U)lJLLn L~1"1U 1~-ua.:i b 1.:!'Wt.11'U16'n:ii1::: 
'II 

mn1Jl~L~mia.:in'Uf1111-ff.:i1'U ~HL'1D11.:!ffl~11:::'U'U"1 neJ'Uf111£1.:!lJeJ'U.:!1'U.:!1~ 
'II 'II • 

?l~Yf1CJ n1"1'UIPl 1 i.rtJmru1lJ ~.:!~ • 
II ,,f II a I I.I IJ,X .Q 

ti'.. <9l .<9ll!J.<9ll!J.<9l f111'U11CJ1CJf'l11lJ1L 'UeJ.:ilJl'U u1:::fleJ'Um CJ f'l11lJ1Yl'U;'i1'U f111e.J a IJl 
'II 'II ... 

1vh~1~ 1 CJ L'll'1~ LLG'l.:imYi (JlcJ "1'1 flfl11vl1.:!1'U"UeJ.:!1:::'U'U., "1U 1~ 'IJeJ,:j 

a'IJrnru1:::uu., m11i.:i1'U1:::uu., ~t1nl'i'a.:i1J11lJf'lruan~ru~ im~1lJ 
• 'II • 

LLa:::'llmhn~ 1 'Um11 i.:i1'U LLa~m1~LLa tl11.:if n~1 L lJ'U~'LI 
'II • 

ti'..<9l.<9ll!>.<9ll!>.I!> m1m51J11-tl.:i1'U1:::uu., 1~m'LI~tl1f'lruan~:::Ll.'1~vru1~-ua.:ia'IJrnru 
' ' 

LL9ia:::11CJfl11 '11BIJl.ff'UIJleJ'Ufl111i.:i1'U~tlfl~eJ.:i m1tJ~-LtJ~1~'U'U"1 
'II 

., cl 0 .1"" "".1"".f1 11 
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