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" " , 
"'·I '"" "' II d II "" SI 1 " II 1 ... d rn .<9lb ~u'J~'1.:JflV'U"!.leJL'1'Ua'J1fl1\JleJ'IV'ULeJn'11'J"!.leJ rn.@'J m "!.la rn.@'Jct 'V!fl'J'Um'U 'U1'U'VIL'1'Ua'J1fl1 

('1-:i~a ) ..... .. ... .... ........ ~.£~:&. ............... tJ-s~u1'Um'JlJfl1'J 
,,,.- , ~a 

~ ('U1.:J'J~1LWq/ 

(a.:izje:i ) ......... ...... .. ...... :=-: ...... ...... ......... n11:1..Jm1 

(••~o) .. (~~".~~iZ?.~:~)···""""1' 

~'lbbtl1) 
(a.:izja) ... ................ .t~~ ............... .. m1l.Jn1-s 

('U1E.ILO~lJf~ 1'11"11"111~) 

(i;i.:izja) .. ... ........ ........ ~ .............. m'Jl.Jfl1'J 

('U1vtlv~1~ ?1~~nr1) , . . ('U1.:i?1111-s-srum "l!'JeJV'4'11) 



... "' "' d 0 .. "' .f ct. -a1v"::Lt1V~flCU"fl°6CU::LOVn::'tltl.:J'Wa~vi"::~1L\J\Jfl1~"~'iftl • • 
1~'U'U~~\Jl 1 Ylvh,nm'la.:i.:i1t.1LLf1.:ienVi1J1tlu. tJ'U~l"l~\ltJ'IJV!a.:im (Solar Rooftop) '\.J1~mJtJ~1CJ~l"l LL~\IL'i1rt~ 

LL'1\l81Vi1Jltl vl1'WU1~t-J~\Jl 1 Ylw1nWLL'11Pl).:!~~l"l~\l'U'IJV1a\lfl1 L Hl''m1'U1fl"l~Wmn!Pl LLfl::~1CJ 1 Ylw1nw LL'1l'l)\l 
" 

~1'1JB'IJLJ8{L1P18{"ll'Wl"'IL~81J~mi1nuLfl1.:im1-d1CJ1~'U'Ubvlw1(Grid Connected Inverter) Lyjm'\.J~CJ'Ubvlvh 
'11flm::LLf1\Jl1\lLll'U1Ylvhm::LLf1f1atJ"ll'Wl"l i;n phase Ci'. Wire l!Ji;no/Ci'.oo V, <to Hz ~1CJL'Vlrtl"l~11Jtl'U1::'U'U 

1 Ylvh'\.J1::'11enfl1)~ ~ l"l~.:!Yl-r 81J)::'U'UU 8\l tl'IJ Ll"l CJii1::'U'U fl1)\Jl)1'1l l"l fl111°11'1J1 ru fl1)D'IJVi fl LLrl~ LL'11'1\lt-Jrl 

m1t-J~ \Jl 1 Ylw1'11m'i1ri~ LLf1'181Vil'ltl~ ~l"l~.:i'\.J1::~1mm11J111J~L 1\l'Wt11tJ1r11~1::.n Ln1J1n1'Vl'IJl"l Yl-r81J'l11::1J1rtt-Jfl 
" 

u.ri~ LLf11'1\lt-JrteJ 1'1J'18LLf11'1\l~rteJ 1'ULfl~8"1i 1CJ Internet LL rt:: Ethernet •irn.:i h.:i'WCJ1'U1rl"U'IJ11'1111J 1l.l1J1°1 fll1 

"' .. "' ti ' cr.Q f!CUan'l!tCU::Ltlw1::vi1'1tV1fl\Jfl 'tleN-a::uuua::1a~~ n-aru 

C.Q.Q .Uein1'Vl\J~..t1ltl 
Ci'..C9l.C9l.(9) oLJ8fl1'Vl'IJl"lt-J~\Jln ru"1'Vla fl)~'U'U~~\Jl 1 YIW1'11fl'Wa\l\l1'ULLf1\l81Vi\Jl tl 

Ci'.. C9l . C9l. C9l. C9l tr '\.J1~'1\lfl~ 'IJ-LJ' 8b'1'1J8;} 8\l L iJ 'UL~ 1"U8\l~~ \Jln ru"1'Vl~8tr-.ij 1'1~1'Vlil 1CJ 1 'Y'l11::LV1P1 
" " 
ffi~~'U'VliJ\l~ e:JLL~\l~\1~'1fl;}8\l'11f1L~ 1"U8\l~~ 1J1J1' ru,,J 'Vl~8~1LL'Vl'IJ'11'Vlil1 CJ 

" 
1~~'U'V!i!\l~8 LL~\l~ \1'11fl~-.ij1'1'11'Vlil1ti1 'IJ'\.J):: L 'VlPl~b~~'U'Vli!\1~8 LL~\l~\l~ 
cifll'i'8.:i'11m~1"U8.:i~~\Jlnru'1~1V1foe.i'\.Jmru'Vlafl ~.:i~81 ud " , 
- LL~\lL'i1rt'1LLf1\l81VilJltl (PV Module) 

- B'llmruLL'llflc.7u1v#J1"lfijl"ll'iBntJ1~1vrtl1CJ (Grid Connected Inverter) • ' ., 
1 1 ....... 1 , .. ., ,, ., ., '1·1"" 

l"lf.L 'V1~1/rnf1\lflCJ'IJ"U8Lf1'1Jff5l~\JlB\lLLf11'1\l'Vlrlfl~1'U l"l\l\JlB v'U 

- mmlJ'YL41"U8\l~~111~~111J1ru"1 ~rnLL'1l"l~fl~1t.1m1LlJ'IJL41"U8\le.J~1J1J1ru"1 ... 
- 'Vl1flL lJ'IJcJ-.ij'l"l'11'Vlli1CJ 1 'IJ'\.J)::L 'VlPl '1::~e:i.:iii'VliJ.:i~mL~\l~\l~'1n~B\l'11fl 

" " 
L 41"Ue:J\l~~\Jlnru'1Ll"l CJ LLf11'1\l'Vlafl~1'1J~\lflci111 'IJ1'1J~ Lf1'1Je:J11fl1 ... 

- Vl1flL lJ'IJ~'JU. 'Yl'IJ'11Vlli1CJ 1 ~ U.'11'1\l'V!iJ\l~B U.~\l~\1'11flcJ~1'1'11Vlli1CJ 1 'Y 
" 

'\.J 1:: L 'VlPl LLrt::'VliJ .:i~ mL~ .:i~ .:icr ~ l"l~1"1li 1CJ~ ci fll'i' e:i.:i'11m ~ 1"UeN~~ 1J1J1 ru"1 
" " 

11"lmLf11'1\l'Vla fl~1'1J m1~.:iflci111 'IJ1'1J~ Lf1'1J m1m ... 
- 'VliJ\l~ 8~'U18\lfl11~~ \Jl 1 'Y'l11::L 'VlPlb 'VlCJ 'Vl~81 tJm~ qj1\JlU1::fl8'Ufl '1 fl11 

h.:i.:i1'1J (1.\l.Ci'.) 

Ci'.. (9). (9). (9). \!J cJU)~f1\lrl ~'IJoLJ B Lf1'1JB'1~~8\1-.ij l"lvl11U LL 'U'U fl1)~ l"l~\l LL~ \l L 'i1rl~ LL'1\l mVi \Jl tl 
" " 

Ci'..(9).(9).(9) .Q'l ~'\.J1::'1\lrl~'IJoLJ8 Lf1'1Je:J'1 ~~e:J\l-.ij'l"lvl1)1CJ fl1))'\.J LL 'U'U LL'11'1\l)1CJrl ~LB CJ l"l\l1'1J 
" " 
LL~'IJc.7.:i1::'U'UbYIW1 Singleline Diagram "UB\l1~'U'U"1 Ll"ltlLLf11'1\lCi.:i 

)1CJrl~LB CJl"l'lle:J\le:J'\.Jmru~\l'Vll.11'1~~ I')~ \l)~'U'Ut-J~ \Jl 1 YIW1Yla\l\l1'1JLLG1\le:J1Vi IJ'ltl , 
tJ'IJ'Vla.:im 1J111Jivn1'Vl'IJl"l 1 m1CJri~LB CJl"lflrua fl~ru::Lo'W1:: Ll"'ICJ 1 ~~'\.J1::fl8tJ . " 
1"ll1"BYliP11m1 viw11~~'U.n1fi 'V1~8'1\l n-i1L iJ'IJ~\Jl11'1'18'U LLri::r1.:i'IJ11J 

" " 

(i;N~B ) .. ................. .. tJ.f.~~ ............... U1~51'1Jfl)11Jfl1) 

4 
&;_ ('IJ1\l1~lL~qj 

(".:i'lla) .... .......... .. ..... :c ..... ... ................ n·r~l.lfl11 

(a•zj") .. (:~".:~.'~:~".~~~) ... n''~"1' 

~\lLLtl"l) 
(".:i:fia) ................... \~ ........ .. ....... . m11Jn11 

('IJ1CJL0~1J~~ ~1"lJ"lJ1~) ... " 

(r1.:i:fie.i) ..... .............. ~ ................. m111m1 

('IJ1CJUCJ::1~ f1~~flrl) , , ' ('IJ1\lf1111)1f;\Jfl) "lJ)8CJ'IJ"lJ) • 



Ci'.. (9) .(9).(9).Ci'. ~tl1~a.:ifi~'U-D'ma'U tr'il ~~ a.:i~1P1v11m1tl1~ Li1'Uri1'rj'1.:i.:i1'U 1 YlVl1~rt11P111 
" " ~~vi 1~L'iJt.111m~at.1LLa~11vtJ ri1m1:u~qiL~vl'l1.:i 'l ~ Ln!Pl~'U 1 t.11tuu., 

11Pm 1 m tl1LLF1':il.J-;)'1aa.:i~L tJu~tJal.l~'U 1 u1~v)ua1na 
Ci'..(9) . (9) .~ -D'an1°v1t.11P1~L zjtJ1"1!1qJLLat•1h.:itHh1 

., &d ., ., ~I "" .... .J. I .,. .J .J ., 
~tl1~a.:irttJ'U"lleJL'1'UeJ\l~V1a.:iLu'U'Uf'lf'la511l.JIP11V!1eJ'UVl'Uf'lf'la Vlu1tfleJ'UeJ1"1!yjVJLfltl1"1Ja.:i " . . 
n'tN1'U~ ~'UL'1'UeJ11f'l1 LLat\lt~ a.:iij'U rtmm v),:i \9l a L tJd • 
Ci'. . (9).(9) . ~.(9) immrt1urt:u.:i1t.1tl1tnau~1v imma1"ll1imm1:utv.JVl1 '11t.11t.1 (9) rt'U • 

1tv)tJmfiimm"t1t.11 tl LLa~iP11ma1"ll1imm1:u 1v51V!~aa1"ll1imm1:u 
1m.:ia~1.:i '11t.11'U (9) f'l'U 1~v)ua1l!rnimm"t1t.11tl ~a.:i1~~tJat.1ru1viLllt.1~ 

v~ 'IJ " \I 

tl1tnaui"111~yjifll1n11:urt1urt:u\l1na~11P11n11:u • 
Ci'..(9) . C9l.h~ "li1.:irt1urt:u.:i1t.1tl1~na'U~1v·1h'l1Ylvh "li1.:inaa~1.:i "111.:iLrt~eNna -;J1u1u 

' 
'11'!.11a~ (9) rit.1 LIPltJ"li1.:iri1tJri:u.:i1t.1~a.:iLllt.1~~ijriru1~m1~n~11~v)tJ 

" \I " .. 

tl1tmP1tiv-Uvi11"111~~ (tl1"11.) "11t.1hl L~atlnllil'\llU1~Lll~mtJri:u.:i1t.1~1v 
':...I " • 

~ "1!U~f111L'1UB':i1f'l1 LLa~~ 1P1Vi1a1th1tJ.:!1'Uf'l11:Un11V!tl' 1f111~1Lij'U.:i1 'U " . 
t1rn'V!1LLatatla11ri (~1i1) ~~a:uLL'U1V11.:iLLm"llL'1t.1al'la~~a~.:iLLl'iL~:u 

·~ . " 
0 Q, v ~ 

IP11L'U'Ufl11'iil'ULLa1L'11'iil 
4i' II °' d .iCllt. d 

CI'.. e> .lr:I bfl'a.:Jff 'a1.:l'aeJ.:l'a'UL lijaf! LLff .:leJ1'VI ~ ll 

Ci'..C9l.hC9l 1'a1P1m .rrvr11ri1.:ia~1.:i1a.:ifu"111P1LL~.:iL "t!a" LLa.:imVi~tl~.:i'V!:ulPl 11:u~.:iatlmclth~nau , ' ' 
~.:!V!l.J!Pl L"liu Fitting, Bolt uat Nut ~a.:iv11"iJ1nL'V!ann~1HaD:u (Stainless Steel) 

Ln':i!Pl moei'. vt~a Anodized aluminum vt~a1avi~'UviLVitJtJLvJ1vt~a~n11 zj,:iLlJ'U , 
1''11P1atlmru~aanLLtJ'U~1vtfu1.rrnum1~1P1~.:1"1!1P1LL~\IL"tla"LLa.:imViviv'11P1vLu~1~ • • • 

Ci'..C9l.h~ "t!!Pl 1ri1.:ia~1.:i1a.:ifu"111P1LL~.:1L"t!a" LLa.:imVivitl tila.:iaamLtJU 1 ~ii'!.l'U11P1vi Lvtl.l1~'1:u iirt11:u • • 
li'uri.:i LL ~.:i LL 1.:ia1m1t:iVlt.1~mL 1.:ia:utltVJt LLattl1vti1n"lla.:i"111P11ri1 .:ia~1.:i1a.:if u"11 vi LL~.:i ' . 
L"t!a" LL'1.:imVi vitl 'iilt~ a.:i bJa~1.:iri11:uL~ vvt1vl'l am1:uLL~.:!LL 1.:i'!.la.:i 1ri1.:ia~1.:i "1Ja.:ivt'1.:iri1 

LLatmri11~~1P1~.:i LIPltJ~"t!utm1La'Um1ri1~a.:iaanLL'U'Ufl11~1P1~.:iLL~.:iL61Ja"LL'1.:imVivitl 
LLat11vm1r11t.11ru 1ri1\la~1.:il'lm~:umri11'iiJ1n 1ri1\la~1.:iL~l.l 

Ci'.. C9l.~.m 1 umru~~ !Pl~.:!'U'U IP11!PlfJ1'iilt~ 8.:!vl1'11Uf'l8'U fl~VI LLat f'l1'U~vl1'iil1fi fa'Vl~tl 11Pl'iil1naiJ:u ... 
L"li'U Stainless Steel 'Vl~a1aV1ttlaa1P1aiJ:u ~1vtf'U~IPl~\11ri1.:ia~1.:i1a.:ifu"t!IPlLL~.:iL61Ja~ • 
LLa.:ia1Vivitl 11PltJbJ~qJiV11~L'iil1t~V!~.:!Lf'l1.:!'1~1.:!18.:!f'U'ZllPlL~.:!L61Ja~"1 n'U~'UIP111Pl-W1LV!t!V11.:! 

Ci'..(9).~ . Ci'. "1!1P1Lf'l1.:!'1'!1.:i1a.:ifu"111P1LL~.:!L"t!a~LL'1.:!81Vivitl tila.:i'11l.J11t:lt:l81Pl88flLU'U~'U~8tJ 'l LLat • • 
.I 1"' ., ~I .,. .J .Jo111 
u1~fl8'U IP18tl1.:!'1~1Pl1fl LL'1~11.:!l.Jl.Jfl'ULL'U11~'U1'ULu'Ul.Jl.JL8tJ.:!VlL'Vll.J1t'1l.J VlV11 V!"t!!Pl • • • 
LL~.:!L61J'1'1 LL'1.:!81ViVI tla1l.J11t:l~~VI 1 v.JYJ11~ n1'1.:i 1 v.JYJ1a.:i'1V1 " . 

Ci'. . (9) . ~.er "t!vi 1ri1.:ia-r1.:i1a\lftJ"1!1P1LL~\IL"tla~ LL'1.:imVivitl tila'll'ia'11tJ~t.1vi1:umvi1'11t.1m1~1P1~ .:iV11\I . . ... 

1vlYJ1~1'Vl'~'uthtLVJP11VltJ ~ .Pl. ~ct<fi) 'Vl~auiJtJvi'l'Vllin11 vt~am:ur11LL'U~i.11"1Ja.:i~~~(jl 
" 

(a.:i~a) .... ... ......... ... J.J#.~ ................. tJ1~t51'Um1:um1 
- ' ('U1.:!1t1LViqJ 

(a,:izja) ...... ..... .. ~ ..... ......... ......... m111m1 

('U1WlVl'ffiiJ''UvJ 1 "t!tllW.Jtl) 

(a.:izja) .......... .... ...... &, .................. m1:um1 

('U1tJlltJ~1~ '1~W.Jf1'1) . , , 



Ci'..@l.hb n1V1'U~m111a.:i1~V1'.i1.:i"!l~LLtNL"1!'1cl'LL'1.:imVil9ltln'IJ~'Ue:i1V1i;r.:irnbJi.Jeivn11 er. L"ll'U~L11\911 u , 
d CV ~ d I ' Q f'Q.I CV II ..:::::. t 

L11 eJ1 ~"il1fl"il ~'VI Lbfl'IJ'VI a ~)~'Vl11'l"!l~ bLi:.J'l b eim '1 bb'1'lel1'VI \91 v fl'IJ'Vl'1 'lfl1 v fl b 1'Ufl11Vl~Vl'l . , . 
'IJ~Lti:.J'lL~mfoa.:ia1ViVltl'UU'Vli;r'lfl1flffUfl~\91 (FLAT SLAB) • 

a:'.@.Ql LLe.J~L~m1LL~~eJ1Vi\91V (PV Module) 

flrui;r m~ru~'Vl1'lL 'Vlfl'Llfl LLi:.JW1!'1~ LL'1.:imVi\9ltl (PV Module) "1l'U1~~~~.:i11111lli.Jeiv n'.i 1 b"11cf. • 
fi1'11 \91~ a.:ia ~ LL'1~'Vli;r mnruen m1-W"il11ru1\91111V1-U'.:i~ ei~1'Uvi a~ "11ei.:iflru~m111m11U "ilQ uu n 1Vf1 m1~ ~~ ei~ ~"'5' 1.:i 

l\J " , Dt: 
<IQ. cv v v.Q d vd q .:::ii cv3 

b~fl'm.J1'Vl1)'Yj~mffi~rnut..Jfll'llrn1'l'VI flfl (m"il) ~ext.~ OO'U'VI mg) 11fl11fl11 ~.131. lOO:txt'.1111~1.fJ~'lU 

Ci'..@l .Gn.@l LLi:.J'lb61!'1i;l'LL'1'lmViVltl (PV Module) LU'U"ll'Ll~ mono Crystalline Silicon 'Vl~ei~n'.11 ~ei.:i 

iin1i;r.:i1'V'lYJ1Lm~'l1\91~.:i~~bJi.Jeivn11 blrio Wp l'imLe.i.:i viL~ei'U1"1.Jm1'Vl~'1ffu111m~1'U 
STC (Standard Test Conditions) m111Li1l"lleJ\lLL'1'leJ1Vi\9ltl (lrradiance Condition) 

@l,ooo W/m~ eiruV1.ni1LLt:NL61!'1~LL'1.:imViVltl ®er. ei.:il311L6i!m~va LU'Ui:.J~\91.fi'ru'1viLtJ'U1tl 
• u 

1'1111111\911~1'UeJVl'11'Vlfl1111 11eJfl.b@l\!J@lcf. L'1°11 @l (@l) Lb'1~11eJfl .b@llrimo L'1°11 (9)-\!Jcf.blri ... , 
'Vl~ei 11ein.®cr.~o L'1°11 ®-l!lcf.bl!l 1~vii mna11ei'4~1911~tl1~nei'Un"ilm1!'11111 'Uei'4 ~11'1 

1111'11~1'UL~11 "il1fl 11tlfl. Yi~ei111~1''Ufl111''U1eJ\lt:.J~VlJlUJenvie.i~Vl 1 'Utl1:! L'Vll311 'Vl'U (MiT) ... 
"il1fl'1.fl1eJ l'la1'Vlfl1111Lb ~ \lU1~L 'Vll311 'VIV'VI~ ei-r'U1eJ'l"il1flt:J i:.J~ 1'111L tJ 'Ui:.J~ VlJl ill'11 'Utl1~L 'Vll311 'VIV 

• u 

Ci'..@l.m.® LLt:.J\lL61!'1i;l'LL'1\leJ1Vil'ltliitJ1~i1'Vl5.n1~ (Module Efficiency) 1lliieivn11 ®o % 1"11 

Power Tolerance 1liLfi'U ±cf. % 

Ci'..C9> .m.m fl1eJ'U"l.leMLbt:.J\lb6i!mfoa.:imVil'ltl"il~!Ji'ei.:iLiJ'U Anodized Aluminum 'Vl~eifa'Vl:!~'Uvi 
a11111t:IUeJ\ltl'Ufl11Lfi~au11 iifl1111LL~\lLL1\l b~eJUeJ\ltl'UlJ~'Vl1"il1flLL1\l'111Vfl (Wind Load) 

Ci'..@l.m.Ci'. LLi:.J\lL61!'1cl'LL'1\lmVil'lV'YjflLLt:.J\l~eJ\lii Integrated bypass diode l'im:itj.n1v1'Un'1°ml'iei 

a1v 1 'V'l (Junction box) V1~ei~1\Jleia1v (Terminal box) 'Vl~eJ~~~.:ieiv"l'ULLt:.J\lL61!'1cl' 
u 

Ci'..@l.m.cr. ii'Vl~eJ~~~.:in'1°ei.:il'ieia1v1'V'lYJ1 (Junction box) 1l1\911~1'Ufl11i1ei.:in'U1~~'\J IPblri ... 
L tJu ach:iii ac.1 

Ci'..C9>.m.b a11111mm1''1JLL1\l~'U"lleJ\l1:!'\J'U (Maximum System Voltage) 1lJ~1n'.i1 @l,cf.oo VDC 

Ci'.. C9>. m. "11 Lbt.J.:ib61!'1i;l u.a.:imVi l'lV 'VI fl"!l ~vi La'UeJ"il~~ miiYl n ~i:.J~ 1'11 'V'lvha .:ia ~vi L'Vfilel'Un'U LL'1~ii Lfl~ tl.:i'V1111V " , ,, " 
II 1 .Q CV 

fl11fl11'UL~V'Jfl'U • 
Ci'..@l.m.~ 1"11 Temperature Coefficient of Power bJi.Jeivn'.11 -0.Ci'.0%/C Li1ei'Vl~'1eJ'Uvia.n11~ 

STC (Standard Test Condition; TCPmpp) vil"l1m1:1.1Li:1.1Lta.:imVi\9ltl @l,ooo 11'1~/91111. .. ' .. 
ru eJUJ'Vl.fl11bbt:.J\lL61!'1'1 ®cf. eJ\ll311b61!'1b6i!VG1 

• u 

Ci'.. C9l. m. ci Lbt:.J\lb61!'1~ bL6'1\leJ1Vi 1'1VvitJ1b'1'U8'VI fl"1! ~bb'1~fil i~ ~~ \l LlJ'Ut:.J~ \91Jl rusnvi ii bfl~ 8\l'Vl:W1Vfl111"11 , . 
L~ v1n'U LL'1~iil"i1ri1i;r.:i 1 y.JYJ1a.:ia~L 'Vliia'Un'U'VlflLLtN L lJ'Ui:.J~\91.fi' ru'1vii:.i~Vl"il1ntr i:.i~\Pl 

" , , \J .. ., 
L~mn'U 

d J~ ('1\l"1!eJ) ........... ............... .... ............... .. .. tl1~li1'Ufl1111fl1) 

~ ('U1\l1~1L.W~ 
d c!7,_.,,.,,, 

(i;i-:i"lfe:i) .. ............. .... ........... ................ ... n11:wn11 

(••zja) .. (~~~:~~~.~~~~~)··· "''~"'' 
('U1vtJv~1~ a~~n'1) ' , , 

~\lbLfl1) 
(i;i-:i~e:i) ............. ...... l .W.~ ................. n11:wn11 

('U1mu~11-r~ rY1"11"111~) 
... u 

('1.:i~ei) .................... @( ............... rn111m1 

('U1.:ia11111rum "1!1eJV'U"1!) • 



Ci'.. (9). m. (9)0 LltJ-!!L ~'1'1Ll.61-!lerM1'16 vi l.61'Uffi1rl~ &'.l ~ f t1rn1~\ml-:n.rl\Jl1~1Ue.J~ \JlJl rutl el \Jl'11Vlfl1'ru (11elfl.) ... . 
~1n'11tl' rn11.11111J11~1'U~~ 1J1.fl ru'ti el 1J1a1vrm111 mt'Vl1'Nel 1J1'11vrm111 (11eln. b(9)1£>(9)ct ... . . 
~11 <9>l@~) vr~a11an.~ ~11 ~ w~a1JLL'UtJLanaT~fo1a\I 

Ci'..(9).Q1.(9)(9) LL~-!!L6l!'1'1LL'1-!!B1Vi1J1m~ft1m1fo1a.:i1.nm~1'U IEC b(9)1£>(9)ct, b(9)1riQ10 'th:matJ~'H.J ... 

' .i=i. I'd II 4.1 II .Q. ' .r:::it. ff 

Ci'.. (9). m. (9)1£> Lb~-!lb~'1'1 bb'1-!!B1'Vl \JlV'Vl L'1'Uel11rl1\Jl el-!lbb'U'lJLelfl'1111tl1eN~1fl~ ~'1 \JlLL~-!lb~'1'1 LL'1-!!B1'Vl\JlV 

1~mi1m1ft11a.:irirun1vnL~-!!L6l!'1'1i hitl'elvn11 (9)1£> ~ LL'1tft11el.:in1~.:im1~~1J1 • 
1v.JVhhltl'elVffJ1 rio% .fl1V1'U (9)0 tJ LL'1t~tlii'el.:i1Jitl'elvn11 ~o % n1v1u ®ct tJ 

Ci'..<9l .Q1 .(9)Q1 ert11t'1\lri b'1'Uel11rl1~1'VlftJ 1ri1\lfl1111\IYW1'lJ1'11~1t.flLnl'ltl \Jlm 1~ftJfl11bb~\l~\I v v 

~1ner ~~ IJl LL~\! L6lf'1a LL'1\IB1Vi IJl rJ'Vl~e:J~1 LL 'Vl'U"ii'1WU1 vv!1~f tJ fl1'HL~\I ~\1~1 ner ~~\Jl 
v v 

11 .., q tl .f11 
~t\Jl el\lbb 'Utlbe:Jf1'111Vf'1 n~1'U11V'1tbel VV!\Jl111be:Jfl'111 1tn1Vl11rl16lf a "iJ a Ci'..(9).(9).(9).(9) ... ., .... 
1J1'W)ellJf)'lJfl11b'1'Ue:J11fln 

Ci'..@.Q1.(9)(i'. L tl'ULL~\lb6lf'1a LL'1\leJ1Vi1J1vv!~~ \Jl~1fl 1 )-!J\l1'Uvl1~ft1m1ft11e:i.:iriru.fl1'W111\Jl)~1'U ISO . ... 
YTI~ft1n11ft11el\l~1n~1tl'n-!l1'U1J11J11~1'U~~1J1.flru'tiel1J1a1vrn1111 vr~elan1oJ''Uft11el.:i ... . 
111\Jl1~1'U ISO 1V1Vlii'el\lLL'U'lJ'Vli;rfl~1'Ufl11f'U1eJ\l'W~eJ11LeJfl'111L'1'Ue:J11rl1 

"" "" 
<£.@.<£ e:itln1nfo\Jf1.:i~'U1~-W111ilfl~e:inu1::uu~1V1tl1u (GridConnectedlnverter) • ... 

<£.@.<£.@ 11Ufl::LeJtlflLtl'Vi1:: 

Ci'..(9).Ci'..(9) .(9) Lrl~eJ\lLLtl'1'lnWLL'11vh~1LL'U'U Grid Connected Inverter 

<i'.'.(9).<i'.'.(9).l!l LlltJt'UV! Grid Connected Inverter '111111m~el11~m-U1n'U1ttJtJ'11mhv 
"ile:J\lfl1) 1 v-1~11~ 
~I .J II I ~ llCll ~ q d .Q 4.1 'Q, ' ' 

Ci'.. (9) . Ci'.. (9) . GT1 bu'UV'VleJLL'1t1'U'Vl bVl 1'Ufl1)\Jl)1~'1eJ'U"iJ'U'VltL'U V'U11V°ll eJ~'1 \Jl.fl ruen el'UL 1m L\Jlel) • 
"ile:J\l'Vl1\lfl111v-1~1 PEA vr~a MEA 

Ci'..(9) .Ci'..(9).Ci'. 1eJ\lf'UbL1\l~'U1v-1~1mtLL'1\Jl1\l"iJ1LoU1'1\l'1Vl (Maximum DC voltaoe) v • :;, 

1litl'avn11 @,(9)00 voe 
<i'..(9) .<i'..(9).cr ih~'lni'ULLw MPPT vl'1-unmmnu1~51J11w~u1ai1'Wi;r.:i\l1'UL~mVi1J1v 
<i'..(9) .<i'..(9) .b 1eJ\lf'Um1~V!~\l1ttJ'ULL~\lL~'1aLL'1'lmVi1J1v11.ltl'avn11 ~ strings 

Ci'..(9).Ci'..(9) .lri 1eJ\lfoLL1\l~'U1v-lvh1'U"li1\I MPP (MPP voltage range) (9) ,ooo VDC 

<i'..(9).Ci'..(9).~ 1mfumtLLa1v-1Yl1"iJ1LoU1'1\l'1V!~e:J MPPT (Maximum input current v • 

per MPPT) 111nn11vr~mvi1ntJ l!>ctA 

Ci'..(9).Ci'..(9).ri 1e:J\lf'UmtLL'11v-1~1~V!1\1~1'1\l'1V!~eJ MPPT (Maximum short-circuit v • 

current per MPPT) 111nn11vr~mvi1n'U ml£>A 

Ci'..(9).Ci'..(9).(9)0 Lb)\l~'U1v-1~1mtLl.61'1i;r'U"iJ1ele:Jfl (Nominal AC Voltage 'Vl~el Rated Output 

) 
d ... .. •• 1 

Voltage 'Vl ~o VI Ci'.oo V mel Ci'.oo VI <i'.~o V "ll'UV! m b11'1 m WIN/PE 

Ci'..@.Ci'..(9).(9)(9) '111111nvh\l1'U1um111fftv-l~1mtLL'1ai;ru (AC Frequency) vi cto/bo Hz 

d rrJrrl 
('1-:J°lleJ ) .. .. ............... ...... ....... .... ..... ..... ... 'lht51'Ufl1111fl11 

;:..; ('U1\11tlb~qj 
d c;::::r / 

~\lLbtl1) 
(6'l\l~a) .. ... ... .... ... ..... ~ ... .. .. .... ...... nn:wm1 (6'l.:i'tle:i) .. .... .. ......... .. .... ......... .... .. .... ..... .. m1:wm1 

(•<~B) .. (~~".:~~~.~".~~~) ... n>>~n1> 
('U1VLu~11f~ fl1"11°111~) ... v 

('1\l~eJ) .... ..... ....... .. .. ~ ... .......... ... fl))lJfl1) 

(mv\Jvt1~ ~~~~") ('U1\l'111111rum "111BV'4"1l) 



<i'.°.@).ci'.°.@).@)~ ii~1l.J11t:11i..ifYITl.Jfo~1 Pc:M€r factor 1~~\ILL~ o.~ leading-a.~ lagging 

<i'.°.(9).<i'.°.(9).@)'11ii'lJ1:.:~'Vl~m'V'l1i..im1L'lJ~CJt.i'V'la\l\11m'1\1'1VlUluemn-i1 ri~.<i'.' o/o LLa:.:ii~1 
'II ' 

Total Harmonic Distortion l'T~e:J THDI < '11 o/o 
Q.I <Q. I .:di V el Geil I 4 

<i'.°.(9).<i'.°.(9).@)<i'.° 1e:J\11'\.Jf111\JlVl\Jle:J'1e:J'111ntJ~umrue:imnt.1'V11\11:.:tJtJ USB l'T1e:J RS<i'.'~cr 

<i'.°.@).ci'.°.(9).@)cr h\l\11t.i~e.J~\JlBt.IL1V'1°L91e:i1~e:i\11~-rtJm1-rtJ1e:i\IF1rufl1'V'lll1\Jl1'11t.i ISO ~ 
'II ' ... 

1~-rtJm1-rtJ1e:i\1'11mhunm\Jl1'11t.ie.J~\Jlnru'1e:i\Jl'11V1m1uv1~e:i'1mui..i ... . 
-rtJ1ml.J1\Jl1'11t.1 1so LVl CJ~e:i\I LL i..irne:i n'111m1-rtJ1e:i\I L ~ m lli..i'Vla n'51i..i ... ... 
~mri..i 1 i..im11~-rtJ1e:i\ll.J1\Jl1'51t.1~\lna11 ~i..i 1 i..i1i..iL'1i..im1Fl1 

R 

<i'.°.(9).<i'.°.(9).(9) b m1fo'lJ1:.:tii..i~i..iff 1 UJue:iCJn-i1 (9)0 tJ LLa:.:iim1fo1e:i\111e.J~ 91.f1 ru'1E'r'IF1\I 

iie:i:.: 1'Vla1l.ltie:iCJn11 (9)0 tJ '11n~e.J~\JlLVlCJ9"11\l'Vl~e:i~1LL'Vli..i"il1V1tl1CJffi~fo 
'II 

m1Lw1J'l'11rn~\Jl ~th~~~rnLL'U'Ul.elfm11wii1t.a.m.!m1Fl1 
'II 'II 

cr.@.cr.m ~::uufl11iitlai>ft.ti't1 
<i'.°.@).ci'.°.h@) ii~'lJmruilrnti'U'W'lJ1\.rfo1wvhm:.:"lrlflVWl1t.1m:.:LL'1\Jl1\I (oc StJrwotection) 

'tl'UVl Type II Lllt.ie:JV1\1Uem 

<i'.°.(9).<i'.°.~.~ ii1:.:tJu1Ylvhm:.:LL'1\Jl1\l~e:inatJ.ff1 (DC reversepolarity protection) 

<i'.°.(9).<i'.°.h'11 iie:i'lJmru~Vl-~e:i 1 Ylvhm:.:LL'1\Jl1\l~\l"ll1L-U1 (DC Switch) 
' 

<i'.°.@). <i'.'. h <i'.' ii1:.:'lJ'Um1\JlTI'1'1e:J'\.Jffi1l.J~ 1'U'Vl1'U"llrnmtru (Insulation resistance monitoring) 

<i'.°.@).<i'.°.~.cr ii1::'\J'Uf111~Vl\Jl1l.JLL'1:.:\Jl11'1'1e:J'ULL 1\l~t.i 1YlYl1'11f1'11CJ'1\I (Grid monitoring) 

<i'.°.(9).<i'.°.hb ii1~rnni..im1,hCJ1YlLL'IJ'IJ1:.:'lJ'U1wvhL~n1VlVl (Anti-Islanding protection) 

cr.@.G:'.Q'l ~il2Ja..t11 ti 
<i'.°.(9).<i'.°.'11.@) iif11 lngressProtection (IP) ~-s::~tJ1l.iue:iCJn11 IP btr 

., 1"' d Q 4 <i'.°.(9).<i'.°.'11.~ 1a\11tJm1 'tl\11t.i'Vltiru'Vlfll.J -~cr·c m \11t.i +bo ·c 
• 'II 

<i'.°.&J.<i'.°.'11.'11 iif11 Relative Humidity LvhtitJ o - @)Oo o/o 
4::11 • .J 4 I.I I .c!il I CV 

<i'.°.(9).~.m.~ lJ Power consumption 'V1L1n1f1n1\lf'lt.l t.itJCJf111VIWL'Vl1f1'\J @<r W 

<i'.°.(9).<i'.°.'11.tr LUt.1Bt.1L1ti1L\Jlti1'tltlVl Transformerless 
q ~ 

<i'.°.(9).<i'.°.'11. b lJ1:.:'U'Uf1111:.:'U1CJF111l.J1tlt.l 

<i'.'.@.ci'.°.'11.gj ~a'liim1fo'lJ1::tii..i~i..if111lJ~1n11 &Jo tJ 
<i'.°.&J.<i'.°.'11.~ e.Ja91.f1ru'1~a.:iii11tt.1~'\J~f111tl'11\l-rm~n (Maintenance Service Center) 

'II • 

1 i..i'lJ1::L'V111t1'Vlv LLa:.:ii m1~11ma:.: 1 'Vla 1~m~m 1~-rtJm1LLIJi\lcff .:i'11n~ e.J~\Jl 
'II 

'Vl~a~1LL'Vlt.i"il1V1tl1CJffi~-rtJm1LL~\l~\1'11n~e.J~\Jl 
'II 

<i'.°.(9).<i'.°.'11.ri ~'lJ1:.:'1\lrlL'1i..im1F11'11V1fo 1Fl1.:im111.:i'V'lCJ1'\J1a1~wfl Ln\Jl~m 1~-r'Um-s 
'II 'II 

LLIJi\lcff \1'11 n~ e.J~ \JltJ'lJmruLL 'lJa\l~t.i 1YlYJ16!1ilVll1itin'\JW'U'U1il'1V1tl1V (Grid 
'II • 

Connected Inverter) 'Vl~e:J~~Vllil'1'Vlii1CJ1 i..i'lJ-s::L 'Vli11 '1:.:~fl\ILL t.i'ULtlf1'111 
'II 

Q.I "=' a I "' .al .., " 'Vl'1 f1~1t.111CJ'1::Lti fJVl\Jl1l.JLtlf1'111 u1:.:f11Vl11Fl1"ll tJ <i'.°.&J.@).&J.&J l.J1CJ t.l'V'l1 till f1 'U .. 
f111L'1t.lel11Fl1 

d Jrrt 
(a\1'!1ti) ................................................. 'lJ1:.:51i..im1l.lm1 

, ~ (t.i1\11::1L.WqJ 

(a\l:Sa) ................... ~ .......................... m1l.lm1 

. ('U1"ii'l'l{iii!~ri'Ollil) 

(a\l:Sa) ................................................. m1l.lm1 

~\ILLn1) 
(a\lzja) ................... ~ .................. m1l.lm1 

(i..i1m1lalJ-r'1 f11'tl'tl1~) 
"" 'II 

(a\lzja) .................... ~ .............. m1l.lm1 

(t.11CJiJCJ:.:1~ '1~\91.Jna) 
' . ' 

(t.11\1'11111-srum 'tl1tiCJt.i'tl) 
' 



cr.G>.~.G> ~t1n·uu'l11~~~1~1'Uqma'U (Rapid Shutdown) ~1'UlvHhm::u.a\Jl1~ 

ct.(9).ct.(9).(9) a~u.1~~'W1Ylrh.n1t.11'W'U~L1ru Arrayboundary ("IJe:J'UL"IWJL~t.JW'U PV Array 

LU'U1tt.Jt moo il'1aLl.J\911) 1~Lvttla11iLn'U ~o L1'1~ .n1t.11'U mo l'U1Vi 

ct.(9).ct.(9).© '1~LL1~~'U1Ylrhmt.1'Ue:Jfl'U~L1ru Arrayboundary 1~LvttlabJLn'U mo l1a~ 

il1t.J1'U mo l'U1Vi 

ct.(9).ct.(9).m \Jla~i1atlmru~v11vtu1~vtt.1~1t'U'Uvl1~1'Uuflb~'U (EmeroencySwitch) , , , :::> 

l~t.1611m1'1~~~~ 1'U'U~L1ru~1;11m1'1Li1f;)~1~~1t.1 
cr.@.~.lrl ~tlmruueH1nu1wm::1'tln ~1'Ulv#hm::L~1J11~ (DC Surge Protector Device, DC SPD) 

ct.(9).ct. ©. (jj mrumf11111li1 VI~€! fl1'Vl'U~ 1 mli \91 mi11t'U'UU a~ti''UYJ1 ~1~1'Vl-r'Umfl11 

(No External LPS) 1~i1 SPD Type II ~1~1\l1fl1t.J1'W"IJm"IJa~a'UrJ€J1L\91ffha~ 
V1~a~~~-:1L~l.Jil1t.1'Uan ml.J~n~~-:i~a 1 t1-d' 

- Uc~ LL1-:!~'U~-:!~~'tl€J-:! PV Array (LL1-:!~'U~-:!~~'tlm1~'U'U1Ylrhm:m61\911-:!) 

- In ~ ct kA (~/l!ioµs) ~a.rr1 
ct. (jj .ct.©.© rnru ITT"l'11i1 m ath'V!-wi1~\91 rnih~ rnnuVJ ~ !Ghm''Umrm (External LPS) 

1~~~~-:i SPD Type II ~1-:!l\l1~1'Uoll1-:!"IJ€J-:!B'UL1€JiL\91eJ1 ~n~~-:i~a1tl-d' 
- Uc~ LL1-:!~'U~-:!~~'tl€J~ PV Array (Lb1-:!~'U~-:!~~"IJ€J~1t'U'U1YlYJ1mtbl.61\911-:!) 

) 

I ~ 4 a.I d 0 

- In ~ (9)\!).ct kA ((jjo/mctoµs \91€J'tl1 'Vl1eJ1uLb'U'U'Vl 161'Vl.f11'Vl'U~ 
'II 

cr.G>.~.m Llilel'~fl\JIL'U1mm1i;;1un1::u.aa~u (AC Circuit Breaker) 

ct.<9>.ct.m.(9) LU'U"llil~ m poles, m Phase <too V cto Hz 'Vl~a LU'U"llil~ (jj pole 'Vl~eJ 

© poles, (jj Phase ©mo V cto Hz LVim.JLvJ1'Vl~a~n11 

ct.(9).ct.m.© 'tl'U1~~ti'~mtu.61 Ampere trip, AT 11luat.1n11 (9).©ct Lvl1'tla-:i~n~~1t.1 

m~LL'1~m-Ua~~~~~~1'Uaan (Output) "IJa-:iam 1a1L\91a1 

ct.(9).ct.m.m 'tl'U1~~n~m~LL'1~m-:il\l161-:i61~b1~1n11 b kA V11n1iLtl'Uatlmru'l'1a-:in'U 
'II ' • 

1-:11\l1tl1~51'Ul'i'a~i1"ll'U1~~n~m~LL'1~~1-:il\l161-:161~ 11l~1n11 <9)0 kA 
'II • 

ct.(9).ct.m.ct i1 Indicator 'Utlf1~1LL'Vltl~'Vl~t1'1fl11tf111vl1-:!1'U 

ct.(9).ct.m.ct fl'1.1'1l.J~\911l.Jl.J1\911~1'U IEC bo~~~ 'VI~€! IEC booct!ri - ® Vl~tJLVit.J'ULvJ1 . "" 
cr.@.~.cr ~tlmruu&:in'U1wm::1'tln ~1'U1wrhrn::i.mu <AC Surge Pro1:ector Device, AC SPD) 

I 

ct.C9).cr.ct.<9l 1in'U1t'U'ULYlw1 m LYl61 ct 611t.1 ®mo/ctoo v, cto Hz 'Vl~mt'U'ULYlvh 

C9) LvJ61 © 611t.J ©mo V, cto Hz 

ct.<9l.ct.ct.® i111ru61l.li.T~m1'l'1a-:in'U (Mode of protection) \Jla-:i611l.J11'1ueNn'W1Ylw1 

mt1"1!m~V111-:i Phase tl'U Phase (L-U, Phase tl'U Ground (L-G) 

LL'1t Phasen'U Neutral(L-N) 

ct.(9).ct.ct.m Surge Current Rating: ctokAT ~/l!io µsec. ~fll1'Vl~mVit.1rnvi1 

d nhl ('1-:!"lltl) ................................................. 'lht51'Uf111l.Jf111 

cJ ~ ('U1-:!1tlL~qj 
(G'l.:i"1le:i) ................................................. fl))l.Jf111 

~.:ibLn1) 
('1.:i~e:i) ..... ...... .......... \~ ....... ... ...... fl))l.Jf11) 

d (t11"ii'"'t~t~"'"',j) 
('1-:!"1le:J) ..... ········· ................................... f111l.Jf111 

('U1mual.J-r~ ~1"11"111~) 
"" 'II 

(a-:i~e:i) ..................... ~ ............... m1l.lm1 

('U1t.Jtlt.Jt1~ '1~~f1'1) • • • ('U1-:16111111rum "ll1tlt.J'U"ll) • 



(9)0 

a::'.@.b fl1'1L'WcW1 (Conductor) 

<i'..@.b.@ '11EJ1~vhn-·rnLL'1\Jl':i\I (DC) Lth.J'11EJ'!lti~ Photovoltaic wire (PVG)-F) ~aanLL'U'Ul.!1 
1moffn'U':i~'U'Ut.J~IJ)1~vh1 ~~1~1fJYl~\l\11'ULL'1\ltl1VilJl VL vi1,Y'U LLa~i1riru'1l.J'U1l~\l.n 

' 
<i'..@. b.@.(9) i1"1J'U1VlbJ°LJaE.Jm1 <i'. sqmm L~1-ff~~~.:i~~\lmEJ1'LIL~mwrntl1f1'Y.i 
Ci'..@. b.@.I!> i1"!J'U1~'Vl'Uf1':i~LL'1'1\1'1~100Jti' aE.Jn11 @.l!>ct'. L vl1"!Jtl\lf1':i~ LL'1 ~~1\l"il':i"!Jtl\l'!l~ 

\) ' ' 
LttJ\IL'l!a~., Osc) ~'1.flTI~ STC L~~~rn'W°Li'aE.Jn11-rln~ Amperetrip (AT) "!JB\I 

DC Circuit Breaker vtl -ii 
<i'..(9).°b.(9).m iirirum..1-U~L~i.t1'1Jml.Jl.l1m~TU IEC bol!>I!>~ Class er, EN ct'.om~b, ' ... 

IEC bomml!>-@-l!l, EN b@om<i'.-@ LL'1~ EN °t>G)om<i'.-1!> 

Ci'.. (9). b. ®.Ci'. i1~1tJ1'Vltl\ILL~\J'Vi1"il1f1'Vltl\ILL~LLf1'UeJamri~ tl'U~\.j f1 Lyj BU tl\ltl'Um':iLfl ~tlBf11'1l~ 
Ci'..®.b.@.et'. i'.iu'U1'U'1l.J'Vltl\ILL~\1"11"il1f1 Halogen free Copolymer Electron beam 

aoss-lonl<J2d p:iyethylene (XLPE)-Mth FR-LSZH fl11l.J'Vl'U1bJ°Li'avm1 o.~ mm. 

<i'..®. b.®. b '11l.J1':ifl L~\l\IB 100JtiaE.Jn11 er Lvl1"!ltl\l"!l'U1~ Cable Diameter 

<i'..@.b.@.gy e.i1'Uf11':i'Vl~'1tl'UIJJ1l.Jl.J1\Jl':i~1'U ... 
<i'..(9). b.@.~ "il~~B\11otl'11EJ1 ~~LL~\1Lll'U~1'U1f1 LL'1~'11EJ 1 ~~~1L U'U~1'1'U 
<i'..® .b.®.~ 'U~,;''Vl~t.J~\Jl~fl\11~l.J1\Jl1~1'U ISO ~00(9) 

\) ... 
<i'..®.b.l!l '11EJ 1~YJ11'11'Um~LL'1'1~'U (AC) 

Ci'..®. b.l!l.® '11EJ 1vlt~~11~fol.J1\Jl1~1'U"!Jfl\I l.Jtlf1.®@-l!lct'.et'.m 
"" 

<i'..@.b.l!l.l!l Wtl~LL':i\ll'i'U~B\lhiUBE.Jn'i1 <i'.cto V 

<i'..@.b.l!l.m i1'1l'U1~'Vl'Uf1':i~LL'1'1\1'1~1~tiaE.Jn11 @.\!Jct'. Lvl161Jtl\ln':i~LL'11~YJ1'1\1'1~61leJ\I 
" , 'U , 

Lri~a-m'IJa.!lm~LL'11~YJ1 LLa~1lltiaE.Jn11-rln~ Amperetrip,AT 61JB\I AC 

Circuit Breaker vtli 

Ci'..®. b .l!l.<i'. '11fJ 1 ~YJ1i1~1'\J1L lJ'U'Vlfl\ILL~\lzj\l'Vltl\ILL~\I~ B\li1rl11l.J'U~'1'Vl~UJ~1n-J1 ~~% 
' 

<i'..@.b.hct'. '11EJ1~Yl1dJ'ULL'Urnnm~m (Single Conductor cable) i'.iu'U1'ULU'U'!lti~ 
PVC W1~'11EJ'11l.J1':ifl'Vl'ULL':i\l~'U1~YJ1bJ~1m1 ~o v L~~flflJ'VlfliibJ~1n11 ' \) ... 
g)o B\11111L'llm'llf.1'1 

Ci'..@. b.l!l.b m':il'i'~\Jla'11EJ (Splicing) "il~m~"1111'1Li1B'11L~'UL vi1JmLa~~a.:il'i'~\Jla 
LuY11~1'U Junction 'Vl~fl Outlet Box ~\lfl~L'U'U~L1ruvl'11l.J1':imi11'1J 
\Jl':i1"il'1tl'U LLa~'!ieJl.JU1~\l 1m~EJ~1EJ 

<i'..@.b.\!J.gy 1i~LU'LI':i~'1 (Color-Coding) 1'Um':iL~'U'11EJ1~Yl11~EJ1i~tl11J11a ~~1 ~L'Vl1 
~1'Vl1''U'11EJ~\1'11l.J\Jl1l.Jci°11'i'U ~~1~1V1fo Neutral LL'1~~L~EJ1'Vl~m ~E.11 
LLfl'UL 'Vl~B\1~1'Vl1''U'11EJ Ground 

d ~Ji~ ., ('1\l'l!B) ................. ........ ........................ \J':i.,51'Uf1':i':il.Jf11':i 

4 
~ ('U1\l':i~1L.Wty 

(ifl\l'!le:l) ...... ................ ........................... f1':i':il.Jf11':i 

<••zja) .. (~~".~~~~Zt".~:~)····""~"" 

~\ILLn1) 
(6'1\l~e:l) ......... .. ......... €.~ ........... ..... f1':i':i:Wf11':i 

('U1mu~l.l1'~ r\'1'!!'!!1~) 

<••~a) .................... @!.'. ........... ... n"~"" 
('U1E.JtlEJ~1~ '1~\Jllna) 

' ' ' 
('U1\1'1111':i':ifl.lf1':i '!l'HlfJ'U'!l) 

' 



Ci'..(9). b.tn '11V~'U~€J'lijfl11~Vl~'l\Jl1l.ll.J1\Jl1~1'Ufl11~Vl~'IVl1'11 vl~1'11V1f'UU1~L 'Vlfl11 'V1V 1~'\J'U fl11 ... 
~1'11~wrrmr~Ll3:1mVil'lvv19i~~'lffl 'Vi.fll.~(U11J11m'U 1'1'Vl. ~) ... 
'Vl~€1\Jl1lJU1:::n1flluV'U~1~~ 

Ci'..(9) .b .Ci'. vie:i~e:iv'11v1vl (Conduit System) LLa:::n~€1'111lJ'11V (DC Junction Box) 

Ci'..(9). b .Ci'..(9) vl€1~€JV'11V 1 vl ~€J'ILU'W'ln1ml€1~€1~1~1 EMT m~m1 

Ci'.. C9). ti. Ci'..® n'1 €1'111l.l'11V (DC Junction Box) n1V1'U~ L lJ 'Un~ e:i.:ivm1'19i mL ~'IV!~ e:i~ ni 1 

WV11i.:i1'Una1'1LL~.:i (Outdoor type) Ll.'1:::'11l.l11'1i1rnn'W~.:J1'Um'U\Jl1l.l Ingress 

Protection (IP) v11~~'U IP b<t 'V!~e:i~n111~vm19i~~.:ioff1~e:i'11v1vl~1 
.rn:J1'1.Jffi~1'1'1~~rrhntm Lll~LUW Lb~'ILb~ b~V 

'U 

ct.@) .ti .Ci'..tn vie:i~1'U 1'W~G1l.l~'1n'U'11V1 vl~e:i.:iLU'U ".Ue:i 1~.:i" Lvi1i1'U 

Ci'..(9).ti.<t e:iumrui1e:i.:in'Um:::LL'11vl~1 
' 

e:i'tlmruiJ €J'ltl'Um~LL'11yjVJ1'11n1~'U'UL'11'1~ LL'1'1€11Vi l'm1 'Vl'1eJ €J'UL '!i' 1'11~'U'U"il1'VltJ 1V 1 ~ 
' 'U 

Lll'U1'tlmlJ1~LUV'Un11Lzj€JlJ~mJmm11vl~1'11'U.fli1.rn\Pl 
'U 

Ci'..(9) .b .b 11'1L~'U'11V1vl 

Ci'..(9).b .D.(9) mrih1.:i'11v1vlLll'UL\PlL-0m'V11V (Cable Mesh Tray 'V!~€1 Perforated Tray) 

1\Pl1'1'1~1'1LL 'U'ULiJ~-tle:i.:i'li1v 1 ~ijfl111~'U1V€11fl1fll~~ L ~€1 1 ~\Pl11lJ'1ru L~V 
'U ... 

'Vi~'l'l1'U t 'U'11V 1 vlaVJa.:J ~.:ii1'U'11VL\PlLDalil~ hJ~€J'ULn'U 1 't1 

Ci'..(9).D.D.® mruLll'UL~'U11'11vl.mv1'W€11\Pl11 "l!UVIL\PIL-0m'V11EJ (Cable Tray) ~€1.:J~~\Jl 

'11mLeJ'UL 'Y1ii nvi eJ1'Um1n'U'1Ul.l LV1v15m1~'Unath11 'W'ii 'V!~e:i"11ti~11v n v 
W'U~ (Epoxy Wire Way) 

Ci'.. (9) .b .b.tn mru11.:i1vl.n1v'Ue:ine:i1\Pl11 "l!Um1m1v (Wire Way) /"l!U~L\PlLDaL'VlV 

(Cable Tray) 9i'm~~\Jl'11nL'V!~mLf.J'U~f.J1'Um1iJe:i.:in'U'1Ul.l 
cr.@.d -a::uuJ1ihvii'um-atl1.:tLL~.:tL~~~LLliHv1..,~a ii.Uen1'Vl1.1V1~.:id 

W'U'Utl1"1'Vlfom1~1.:JLL~.:JL'11ft~Ll6f.:J81Vil'lVLLft:~'llan1'V!t.1~th:::natJ~'JV 
Ci'..(9) ,(ri ,(9) vie:iJ1~9i~~'ltJ'U'V!~'l\Pl1 1-ti"11u~vie:iJ1~'11l.J11'1tl'Uf .:i~v1 LL'1~€1'1.l'V!.f1i1'1.:i 1~ 8~€1 L '!11 tltJ 

'\J " '\J '\J 

1~'Utitl1u1~'t11'1lm 11.:iY1v1'U1m'tl1~mn1J1 
'U 

Ci'..(9).(ri.l!J fl vnJ1v1ii~1"1i'v~ €ILL tJ'U'11lJL ~1'11'Vl1''U fl11'11lJ~'JlJtl'U'11Vtl1'1 1VIV'1 ~9; Vl~.:JflvnJ1 
' 

9i' v.:iv~ '1 'Wf flliiv1 '1:::'11l.l11'1~1.:i LL~.:JL'11acl° LL'1.:imVil'l v1~e:i~ 1.:i~1Ci.:i 1 'Wf fllii '11nn v nJ1 

1~m 1 ~\Pl1fl'U\Pl'1lJ'VlnLL~'I • • 
Ci'.. (9),(ri .tn 9i'm~ ~~'11~tJtJ'1LU1Vtl1'Vl1\Pl11lJ'1~€11~LL~.:JL'11'1~ bb'1.:J€11Vl\JlV "il1'U'J'Ulil ~ bJ-W flV ni 1~ fltl'1~ • 

<to 'llv'l'11'U'J'ULL~'I ~.:id l'i°1Lb 'V!tJ.:J~ 9;~~.:i 1 ~~ ~~'l\Jl1lJ\Pl11lJL 'V!lJ1:::'1lJ bb'1~'11l.l11'1vi1 
\Pl11l.l'1:::v1V11~\Pl1vtJ\Pl'1lJLL~.:i~.:i'V!lJVI 9iV1~.:itivnJ1"11uV1'Vlv.:JL 'VI~ e:i.:i 'll'U1VI 112 d 1 • 
'11'W1'U ® lilVI Yl~€1lJ~lJJ'1"11uV1e11J11 'Wim '11'W1'U C9) ~1~v C9) v1\Pl11 • 

.. nd~ (a.:i"l!e:i ) ................................. , .... ...... ..... 't11~51'U m1l.l m1 

::.;:4 ('U1.:J1:::lb~'lJ 
.. C>Q_.,/' 

(n.:i"11e:i) .................. .. ..................... ........ m1l.lm1 

~'lbLtl'J) 
(i;:i.:izjv) .... ................. ~~ ....... ...... ... m1l.lm1 

"' ('U1VL\l~l.lf~ ri°1"11"111~) 
... 'U 

(a.:izjv) ...... ....... ........ ~ ............ .. m1lJm1 

('U1.:J'111111'1.lm "111fJVU"ll) • 



~.@.~ bbt.i'U'Vl1.:Jbfl'UtJ'U'Vl~.:ifl1bba::lfl-a.:ia~1.:i-ae>.:i~uut.iu'Vl1.:ib~'U (Walkway) ihie>n1'Vl'Ufl~.:id 
<i'..@'l .~ . @) bLeJ'U'V11\lL~'U~e:J\liifl11:Wffl1\lhiiJmm11 bllO L~'U~L:W\Jl) vl1'11fl 1vkue:iifl'11~ 'Vl~e:JL'Vl~fl 

"ll'\.Jfl'1711 'U'6"W1'rnfl'Utl11~ u1fl'1"11e:J\lr.Jf1 n1~'1L~'ULLl7LLf..i'U'V11\lL~'UL UV mJ1 LLeJ'U 
• 'IJ 

'Vl1\l L~'Uth~fle:J'\.J L-U'1tl'\.J"lle:J'\.J LLG'l~flTUL 'VI~ fl'/l'\.Jtl'1711 ueil 'Vl~e:JL 'VI~ flfl~11 ~'1il:w~iirn1:w 
LL ~\l LL )\IL Yiv.:i-we:i~e:im1-rutl1V1tl' fl"lle:J\l~vl1\l1'Usde:i:wtl11.:i LLG'l~ Lde:i L~'ULL~'J LLeJ'U'V11\l L~'U hl 

'IJ • 

Ln~m1V1ve:i'Umnirn 

<i'..@'l.~.1!:> LLeJ'U'V11\lL~'Ufl11iifl11:WE.J11~e:JLLeJ'U~L'Vl:W1~'1:W~e:Jfl11Vfl;'U\J1~fle:J'\.J'\.J'U'Vl~\lfl1 
<i'..@'l.~.bll 1'1~LLG'l~fftlmcl Bolt, Screw LLG'l~ Nut vfti'-IJ'UEi~1fl1\l'1~1\lLLG'l~LLeJ'U'V11\lL~'U~\l'Vl:W~ • • 

~e:J\lvl1'11flL'Vl~flfl~1H'1i1:w (Stainless steel) 

<i'..@'l.~.<i'. LLeJ'U'V11\lL~'Ufl11~~~\l\JlG'le:J~LL'U1V11"11e:J\l'Vl~\lfl1e:J1fl11~~~~\l1~'\.J'\.Jt-J~\Jl1vJvh ~1VL~'1~ 
LL'1\le:J1Vi\Jltl LL'\.J'\.J~~~\l'\.J'U'Vl~\lfl1e:J~1\lUe:JV @) LL 'U1L 'U'Vl~\lfl1"11'U1~L'VlqjLL~'1~e:J1fl11 
L vJ el 1 ~ ~ vl1\l1'U6ile:J:WtJ1) \l'111l11m&i'U\Jl1:W LL 'U1 r.J11"11e:J\l'Vl~\lf'l11~'1~mfl rle:J'UL&i'UL "111 

'IJ • 

I I I ' ~ ff 

"lle:J\l11\l1~'Vl11\l LLt-J\l L ~'1 '1 LL'1\le:J1'VI \Jl V 

<i'. . @) . ~.<t J1V1'1J fl"lle:J\l 1fl1\l'1~ 1\l LLG'l~ LLeJ 'U'Vl1\l L&i 'U~\l'Vl:W~~ e:J\le:Jr.JL 'U"lle:J'\.J L "ll\Jlv11m \1'1~1\l'VI~ \lfl1 
'IJ 

'11:W11'1-r'\.J 1~ LLG'l ~ ~ e:J\1'11:W11(l)e:J\l-r'l.Jtl1'Vl'IJ fl"lle:J\l ~\J ~tl°&i\l1'U 1~ ~1 V 

~.@ .~ Lfl~v.:i1'flm-aticw~.:i.:i1'l.11~rhn-a::uaa~tJLbtJtJfl~~e>a (Digital AC Power Meter) 

Lfl~e:J\llfo1~~1'Vlfo L i'1~'W~\l\l1'U 1vJYJ1~t-J~\Jl1~'11flL~'1~ LL'1\le:J1Vil'lfJ"lle:J\lLL~G'l~e:J1fl11 '1~~e:J\lii 

- Measurement voltage 

- Rate current 

- Accuracy 

- Power factor 

: rn<t - <i'.~o Vac 

: <tA CT input 

: o.<t% voltage/current 

: +/-o.o@'l% 

- Active power/Apparent power : +/-o.<t% 

- Frequency 

- Reactive Energy 

- Active Energy Wh 

- Communication 

- Standard 

: <i'.<t-b<t Hz 

: Class @) 

: Class @) 

: RS<i'.~<t 

: IECbl!lo<trn-l!ll!l, IECbl!lo<trn-l!l<i'. 

('1.:i~e:i) .............. ...... .. ~~X~ ............... \J1~61'Um1:wm1 
~ ('U1\l1~1L~~ 

.c$ 6/ _./ 
(a.:i"lle:i) ................... ........... ................... n':i':i:Wfl1':i 

<••~al .. (~~~~~~~~1:~~:~)····""""" 

~\lLLtl1) 
(a.:izje:i) .................... ~~ .................. n':i':i:wm1 

('U1mu~:w-r~ f'i'1"1:1"1:11~) 
... 'IJ 

('1\lzje:J) ................... ~ ................ fl111Jfl1) 

('U1r.itlv~1~ ~~WJ~G'l) ('U1.:i'111111rum "1:11e:JV'U"1:1) • 



"' ... q ... 'l •. 1-~ " ... " a:'..@.@o 'j::\J\Jn1'j~'j1liJ1fl \J'U'VlnbLfl::ll~fl~~fln1'j~fl~ b nTI1li!1nb~flflLL~~v1'Vl~V 

Ci'.. (9). @o. (9) 'j:::'lJ'U\Jl'rJ"'il1viLLa:::€11t.1ri 1.U e:i:u a'lle:i\1'1mvm 1via e:i:u'lleJ\l'j:::'lJ'U e.J~ \Jl 1vh~1'j:::'lJ'U9i vi\Jl 1:u 
" 

'1.h:::~'Vl5mrna:::i.Tt.1Vi ni a:u G'Jf11'je.J~ \Jl L YIYJ1\11nu'1\lmVi \Jl tl L U'U'j:::'\J'U LL '\J'\J'j'J:UP! t.1tl 
" " 

1viti~ vi Ln'U ua:::th::::u1ae.Jai m~a f11'je.J~ \Jl 1 v.JYJ1\11 m '1!'1~ LL'1\lmVi \Jl tl'Ua\l~'U ne:ii L\Jl ai 

1 'ULL~ a:::mri1'j'lJe:J\1'11V11''U m:u'1'll.fl1~~ \Jl ~vi'1 f11'j9i vi~ \I LLa :::'11lJ1'j fl L~ ti nvii a:u '1 
' " " 

LLa:::m1Yl"tJeJ\l'j:::'lJ'Ue.J~ \Jl L yjYJ 1~1tl~~ \l\11'ULL'1\IB1Vi \Jltl LL'1:::f11'j L m yjYJ 1bb 'U'U Lb'1vi\le.J'1 

L1'11\J~\I (Real time Monitoring and Display) '11lJ1'jflLL'1vi\le.J'11~~\l.f11~1 L 'Vltl 

LLa:::111~1a\lnfl~ ~~a:u~\I LL'1vi\l~ile:im'j 1i'l1'U'j:::'\J'U1 t.11't.1~m'1t.1m1m 
Ci'..@.(9)0.(!) ~'l.JmruLL'1vi\le.Ja Monitoring Display \JBVJ"tl'1n~'U LCD i1flru'1:ulliia~1\lue:it1 ~\Id 

Ci'.. (9). @o. (!).(9) 'j:;:'lJ'lJG11m'jfl\Jl'j1\J1vi€11t.1ri1.Ua:ua LLa:::m1Yl'lleJ\l'j:::'\Jue.J~ \Jl 1 Y1YJ1 
" 

"' Q.J' Q ' 

~1tl~'1\l\11'ULb'1\le:J1'Vl\Jltl 

,, ... .. .. .. ~ 1 
Ci'..@.(9)0.h\!) 'Vl'U1\JBVl"tl'1m'U LCD :U'll'U1vi'VJ b'Vl:U1:::'1:U LL'1vi\ILLJ'U.f11~1 'VlmLa::: 

.f11~1 er \I nq~1vi ti ii f111 \Jl11 "'ili' viri 11 :::'U'U e.J~ \JlW~ \l\11'U mt Lb'1L Y1YJ1 
• CV CV 4 Q.I 

1t'UU On-gnd Lb'1t1€l\11U1tUUnmn'U'1t'1:U~'1\l\11'U Energy Storage 

Ci'..<9l.<9lo.\!) .m 1t'U'Url1'Ufl:Un11vl1\11'U Monitoring ~B\ILU'Ubb'UU non OS 1vitiil 

1mi Software ~vl1\11'UU'U1t'Uu'l.Jljlliim'j Arduino, Linux 'Vl~a 
Windows L~e:itle:i\lnt.1m1:uL~tJ'Vl1tJ'll€l\11tUU~m\JLnvi\11n Hackers 

'Vl~B Virus 1~ 

Ci'..<9l.<9lo.®.Ci'. i1 Internal Web Server '11'Vl~'lJ\Jl'j1\J'1B'U'1fl1'UtbL'U'U Real- Time 

Monitoring LL'1t 1i'11V11'um1~\lri1m1vi'1\11'U1t'U'U 1~ (System 

Configuration) 

<i'..@.<9lo.®.et a'l.Jrnru'11:1J1'jfl1€J\11'um1€11t.1LLati.Tt.1Vinri1n1~\lf111e.J~\Jl LLateUB:U'1\11f1 
' " a ' .. •I ,4 
L'll'UL'llm'1.f11~mmPi'Vl1B~umrua'U ~ 

<i'..@.<9lo.Q1 '11:1J1'jfl'1'1eUm.J '1~1vi1'l.JEi'\l\JBLL'1~\lm'je.J~\JI1 YIYJ1\11m'l!a~ LL'1\lmVi \Jlt1L~tit.l1t.1'jt'\JU 
" 

Lri~a"tl1t1L~tJ~e:J\l'jeJ\11'u1'lJ'jL\Jlr1€l'1:U1\Jl'j~1'UB~1\IUBtJ1~LLn Modbus RTU!fCP/ ... 
MOTT HTTP 1viti~ a\I L llt.1e:i'l.Jmru'\.J'jtne:iu'11vr-r'U m19i ~~ '11~'11:u11ri€11t.1i a:u a 

' " 
\11na'l.Jmru'1~ri'ju~1t.1e:i~1\lue:it1 ~\Id • 

V ~ I I 4 

Ci'..<9l.<9lo.m.<9l 1e:J\l'j'lJf111L"tlB:U\Jlmt'U'\.J Network i:.Ji'U'11tl RJ<i'.ct 'Vf'je:J WIFI 

Ci'..@.(9)0.Q1.® LL'1~\lri1LL1\l~'U1YIYJ1, mtLL'11YIYJ1 n1~\ILYIYJ1\J~\I, n1~\ILYIYJ1LV1ile:it.1, 

m1:u~, <li'1'\.J'jtnaun1~ \I 1vimL'1vi\lri1awLvi\Jl'1mt.1t Lllt.1na1t1 "" i.Tt.1 • 
bL'U'U Real Time 111t11'U @ct 1t.11Vi ~e:Jf11'jLL'1~\lri1:uafa\Jle:ii~~a:u 

LL'1~\l'VI~ f1~1'U 1 t.11'U~~'Ub'1'Um1r11 ... 

"" ~~~ ('1\l"tle:J) .... .................... .. ........... ............ '\.J1t51'Uf11'j:Uf111 

, ~ ('U1\l'j:::lL~qj 
('1\l~fl ) ....................... ~ ... .. ... .............. f)'j'j:IJf)1'j 

<a•zj") .. (:~~:~.'~Z.!~~~:~)··· · """"1' 

M\ILLn1) 

(a\l~e:i) ...................... ~~· · ·· ···· · ·· · ··m'j:Uf11'j 
(t.11mo~:u-r~ ri1"tl"tl19i) ... " 

(a\l~e:i) ....................... ~ .... ...... .. m'j:1Jf11'j 

(t.11t1llt1:::1~ '1~~na) 
' ' . ('U1\1'111'J'j'jUJf)'j "tf'jeJtJ'U"tl) 

' 



<i'.'..@.(9)0.m.m ffllmml.'1~~mre.mitlrnru~11'11viri~~ "~::vu~ L"!i'U ri1e.iM1flii , I , '\I 

11Ji'Lb~\lb~"'11.1.G'l\le.l1~~6. rl1fld1lJLilJLLG'l\le.l1~~6. ri1muV1.flfab1Vl~EJlJ . ,, 
Lll'Ue.i~1.:iue.iE.J 1'Umru~ijm1~vi~.:ie.itlmruL~lJL~lJ • 

<i'.'..@.(9)0.m.<i'.'. '11m1'1a1mLm~LLG'lvi.:i~"vtt~"il1ne.itlmru~11"il1'viLLm~ Sensor LL'U'U • 
L1"1D"il"ilD'ULL'U'U Real lime mlJ11mLG'IV1\1~'1m1i11-U'e.ilJ'1~a1'U 1~m . ,, 
f11'U1ruri11 vlvhvl ~i'i~ 1~ LL'1~f11'U1rutl~lJ1rum1'1vim1tl'1°e.iE.Jn1'i1 
CO® 1~LU'UEJ~1\IUEJE.J 1'Umru~ijfl11~Vl~\IEJtlmruL~lJL~lJ • 

<i'.'..<9l.<9lO.bn.ct '11lJ11m~E.Jnviivi~1'Um11'ii'Vl~\l\11'U't!EJ\11~'U'U~i'i~., LL'U'U Real lime ,, 
Lll'Um1vl~1.:i 1 LL'1~'11lJ11m~E.J n~~EJ'U'V!~\11~ 

<i'.'..<9l.<9lO.bn. b LLG'IV1\IG'l'11'U~f111vl1\11'U'tle.l\I PV-Mppt LL 1\1\;)'U 1 vlvh, f11~LL'11 vlvh 
I ,gJ ~ V .di ~ I V 

Ci'.'..<9l .<9lO.bn.'1 bLG'IV1\lfl1L0'1 m U'U11EJ1'U, 11E.JbV1EJ'U, 11E.Ju bb'1~~1lJ"ll1\IL1"1 1'U/ 

L~e.i'U!tl ~Lae.in 1~ 
<i'.'..@ . <9lo . ro .~ G'l1lJ11m-U1fi.:i-U'e.ilJm~E.J~1n'11~ ~1'U Web Application "il1f1B'UL~e.l'hu~ 

-im.:imi.:i1'U1~ 1viE.Jij Username LL'1~ Password ~1'V!-r'Um1Li1fi.:i ,, 
,, 
"lle.ll,!'1 
.::C a l 'd c::il ~ .r::::-. a l 4 CV 4 11 c!.11 

<i'.'..<9l.<9lO.bn.~ lJ Alert EJuf11UJUJEJlJL'V!~f111UHV1 " ~Vluf1~ LL'1~'1.J'U'Vlf1f111bL"il\IL~EJ'U 
' ' I 

' ~1lJL'V!~fl11UJ • 
0 a d 0 V.t::f 1 

<i'.'..<9l .<9lO.bn.<9lo 1~'U'UG'l1lJ11'1'U1fl1'VlbbG'IV1\1~'1f111'Vl1\11'U lJ1'1.J'U'Vlf1'1\I 'U SD Card 

'V!~EJ Flash Dive 1~ 

Ci'.'.. <9> . o . bn.<9l<9l G'l1lJ11'1U 'LIVi f1 LL'1~~ \IEJ el n.LJ EJlJ '1rl1vl1~ "il 1f1fl11~11"il1 V1 LL'1~oU EJlJ'1 ,, ,, 
.1 "' """" ,, . 1 ° ' 1 . 1 u1~f1EJ'UEJ 'U 1 'Vl Lf1 E.J1"1JEJ\llJ1u1~lJ1'1~'1fl1'U1UJfl1 'U~ uLL'U'Um11\I 

'lle:i:1.m1'ULL'U'U'tle.l\I Microsoft Excel 'V!~EJ PDF 'V!~EJ CSV 1~ ,, 
<i'.'..<9l.<9lo.bn.<9l® '11lJ11'1~oUEJl;j'1EJEJ'U1m.1~1'U Smart Phone LV1E.Jf11':iV111'UL'V!'1V1 

bLEJVl'rli'iLfl-a''U"il1f11~'1.J'U Google Play bb'1~ App Store Vl~EJlJLLG'IVl\I 

LEJf1'11':i'V!"' f1~1'U 1 'Ul'U~~'UbG'l'Ue.111fl1 ... 
<i'.'..@.(9)o.bn.(9)ro ':i~'U'U Monitoring i1-ru1.h~n'U'Wue.iE.JffJ1V1~mvi1n'U ® tJ Vl~EJlJ 

1'U-r'Utl1~tl'U"iJ1f)~~i'i~1 'LI1'U~bG'l'Ue.111fl1 ,, 

d 111~ ('1\l'l!EJ) ............ ............... ... ................... tl1~Li1'Uf111lJfl11 

- ' ('U1\11~1LoWqj 
(rt.:i~e:i) ...... ........ ~ ... ....... ...... .... fl';i';jlJfl1';j 

' 
n\ILLtl1) 

(ri.:i~e:i) .......... ........... ~~ ........ ....... m':il.lfl1':i 

• (m"ii''Vlili~~ffi'Ollil) 

('1.:J'lfEJ) ....... ........ ............... ........ ........... f11':ilJfl1';i 

('U1E.JbO~lJ-r~ ~1'11'111~) ... ,, 

(ri.:i~e.i) ........ ............. ~ .............. m1l.lm1 

('U1E.JuE.J~1~ 61-W~n") • • • ('U1.:iG'l111':i1rum 'lf-Se:JE.J'U'll) • 



a:'.@.@@ 1::'UtJ'U'°i'Vl1'f~fln1"fr~~.:i.:i1'U (Energy Management System) 

Ci:'..C9l.C9lC9l.C9l e:i'l.Jn'HUfl1'Ufl1J"l.l8.:!1~'U'U., (EMS Network Controller) '11'U1'U C9l "l!VI LU'U~'J'U 
' ' ' 
fl1'Ufl1J"l.l8.:J':i~'U'U., (EMS Network Controller) '11l..11':iflLL'1V!.:Je.mm':ivi'1.:i1mtJ'U 

' 
':i'l.Jm1vlYlnu'UV1U1Web1~V'111J1':i~ Log-in e.i1'ULfl~861i1v~'UL1Pl8{Lil1J1V1~8 
'U 

B'UV1':i1L'UIJ1 "l.lru~L~f11tl'U'111J1':i~i.:i.:i1'U~1nV1i!1 Webpage 1'1.J~.:i Controller 

Module 1~ ~.:!'111J1':i~vl1.:!1'ULV!f1~1L8'11~ (Stand alone) 'Vl~m~81J~8tl'U 
tl/l8vlvhn{':i~'U'Ufl1'Ufl1JeJIJ1 L'UlJ~vlvl8ci'U'U PC Workstation 1~ L"li'U '11l..11':i~ 

• 'U 

LL'1vi.:iri1"1.18.:i Alarm 1911.:ij ~.:inmtJvi-LllviCl'l.Jmrul'l1.:ij1~ iJ'U'Vinri1 Trend Log 

LL'1V1.:J88n1J1L lJ'Um1Y11~ 1~v8'1.Jmrulifl111J'11m':i~ 1 'U~1 L8.:J8 ~1.:i-LI8m~'.:id 
' 

Ci:'..@.(9)(9).(9).(9) ~~1118.:ili CPU LL'U'U Dual Core 'V1~8~ffl1 vi'1.:i1'U~fl111J~ti8Vffl1 
ctoo MHZ 

Ci:'..Cil.(9)(9).Cil.® ~~l'ie:i.:iij'Vli.11Vfl111J'11Lb'U'U DDRQ'l SDRAM hitl'8vn11 ct'.@®MB 

LLfl~ij'Vlil1Vfl111J'11LL'U'U eMMC (Flash Memory) "IJ'U1V!Ultl'e:ivn11 

Ci:'. GByte LLa~ii Back up time ~1'Vl1''U Real-time Clock 

Ci:'..C9l.C9lC9l.C9l.m LU'U8'1.Jmru1'Ufl1':iLzj81Jl'im~'Vl11.:i Controller Module ~1'U':i~'U'U • 
.c!ll I cJ o II .Jv I I.I 0 I 

Lfl':i8"1.11fl Lan tl/l.:J~~Vl1'Vl'U1Vl':i'ULL6'1~'1.:!"l.IBl,jflfl1';jVJ1.:!1'UIJ11.:J i "1.18.:J 

LLl'ia~ Controller Module 1\JtiX PC Workstation L~f1~1'U':i~'U'U 
II 

.c!iil I I fl.I 

Lfl':i8"1.11m V11'U'U 

Ci:'.C9l.C9lC9l.C9l.<i:' fl111J~ ~1 L 'Ufl1':i~.:iri1v'Yl81lflW'wi1.:i EMS Network Controller 
'U 

"' • .q ~ l!V 

nu PC Workstation 1Jfl111JL':i18f11.:J'U8fl @o Mbps 'U'U Ethernet 

<i:'..(9).(9)(9).(9).ct 1'18.:i'111J1':i~1m~nu1vlvh ®Ci:'. VAC, cto Hz 

Ci:'..C9l.C9lC9l.C9l.b ~~l'ia.:iij Web page LL'1Vl.:Jfl1YIGraphic .mv1'U'111J1':i~i.:i.:i1'U1~ 
Ci:'..C9l.C9lC9l.C9l.lri ~~l'imli~.:ini'U"ll8.:J Real Time Clock, uiuiJ'UVin Trend Logging 

fl1V1'U~1L8.:J 'l.J':i~mai:.imLa~vi'1 Logic 1~n1v1'U~1L8.:J 

Ci:'..C9l .C9l@l.@).c;i l'im'111J1':i~~.:i~1'Ui81Jfl Communication Port 1~~.:id 
'U 

' 
@) Ethernet Port 8~1.:ii!8v ® Port ':i8.:i1'u Protocol ~8'11':iLL'U'U 

BACNET IP (Native BTL-Listed) LLfl~ MODBUS TCP BACNet 

MS/fP fl111JL~1 @lo Mbps ~1'U'11fl UTP Cat ctE:ff'U1'1.J fl111JL~1 
Ci:'..c;i - lrib.c;ic;i kbps e.J1'U'11fl Twisted Pair Shield 

®) USB ®.o 8~1.:ii!8v ® Port ~1'Vl1''U Device Port LLa~ Host port 

Ci:'..@l.@)@).(9) .~ '111J1':i~1'ui81J'1~1n8'1.Jmru'l.J':i~LflV1 Power Meter ~1'UL'l.J':iLIJlfl8'1 
'U ' 

Modbus RTU 

Ci:'..C9l.C9lC9l.@l.C9lo ':ie:i.:i1'um':i~8'11':i (Communication) TCP, HTTP, HTTPS, SMTP, 

SMTPS Lbfl~ SNMP Version Ql :fi''UhJ 

Ci:'..@l.@l@l.@l.@)@) ';je:J.:Jfo IOT L'1.hLIJlfl86'1 MQTT 

d ~ (6'1\1'118) ................................ .. ............... U':i~TI1'Ufl':i':i:Ufl1':i 

~ ('U1.:!':i~lL~t1J 
..i cf::>",.,,,..... 

~.:!Lbn'J) 
"' (a.:i"118) ................................................. m':i1Jfl1':i 

(••zja) .. (~~~~~1."Z.t~~~~)···""""'' 
(a.:izje:i) .............. ..... .. ~~~ ............... n':i':i1Jfl1':i 

('U1mu~1J1'~ ri1"11"111~) ... " 

ca.:izj8) ...................... w ............ fl':i':i1Jfl1':i 

('U1flllf1~1\Plj 61~\PlJflfl) 
' ' ' 

('U1.:J'1111':i':irum "ll':i8V'U"ll) 
' 



<i'..C9l.C9lC9l.C9l.C9ll!> 'HMfofl1'iLzj'e.ll.J~B lri·wtl1v"llil~ 1 ~6'11V Zigbee 

<i'..C9l.C9lC9l.C9l.C9lm 1m-rtm11Lzjm.J~einu Web Sevice Support mv1;Jm\Jl'i~1'U SOPP 

bbn~ REST 

<i'..(9) .(9)(9).(9).(j)<i'. ~m:U Software vlLll'ULL'U'U Web-based ~~~~eitjmv1'Uvnl1vm111~1 
611V1-S''U'U~'\ln';i~ ~fl1';j Lb'1tLL?l~~e.JG'l~ 1~ 1~'l"UB~'Q'l.Jmru Lb'1t';it'U'U~ 1~'1 
d d I QJ 

VlL"l!B:l.J\JlBn'U EMS Controller 

<i'..C9l.C9lC9l.C9l .C9lct' :U111\Jl'i~1'U'iv~-ru UL ~C9lb, EN bC9looo-b-m, EN bC9looo-b-l!>, ... 
~I o II EN ct'o<i'.~C9l-ct'-m, EN ct'o<i'.~C9l-ct'-l!J, FCC Lu'UBV1~'UBV 

<i'..C9l.C9lC9l.C9l.C9l b ~ L6'1'Ut:J';i1fl1611Vl-r'U 1ri'i~fl1'i-d~ei~ 1~-S''U fl1'i Lb~~~~~1 LL Vl'U"ii1VltJ1V 
\J 

'11n~f:.J~\Jl ~'l.J'it6'1~1°ib6'1'UB'i1fl1'1t~B~LL'U'ULBn6'11'i1'LI1'U~'UL?l'UB'i1fl1 
\J \J 

<i'..C9l.C9lC9l.l!> 1'1.J'iLLn'i11'it'U'U'U~Vl1'i~~fl1'i'W'1~~1'U (EMS) "ii1'U1'U C9l "11~ • 
;J m6'11m1()~ ~\J1111LLG'lt'l.J'itLi1'Ue.J'1 fa mL'1~~'11'LI1'WL~'Uvl'l.J1tvici~ 1~ L ll'LI 

'i1Vl'U 'i1m~B'U LLG'lt'i1Vll 'i111~~Lb6'1~~fl1'ii1fl1111'11'U~111LLG'ltfl1'i-r'U~~"l!B'U 
~ei~~ri11 L'li'LI m1n~n1"11riTfoei'U1~eiein1'1!~ 

<i'..C9l.C9lC9l.l!> .C9l :U1~'U'U'U~Vl1'i~~fl1'ifl1'iLL4~L&iB'U (Alarm and Event Management) 

'11111'im~ vn~fl1111~~'1.Jn~"UB~'it'U'Uvl LflV bfl~~'U 1~ LLG'lt6'11111';i() 
\J 

LL4~L&iB'Ufl1111~~'1.Jn~vlLn~~'U ru "Urut~'U~1v Graphical Alarm, 

E-mail Alarm, Une Alarm, SNMP Alarm Lla.""11Urm lv:::knotvledgement 

Alarm, Tracking, Notes Lf1a1"1'Vi11rrti~1'U'U~Vl1'i~~fl1'iLL4~L&ia'U 
1~a~1~:W'l.J1t~V15fi1'W 

<i'..(9).(9)(9).h~ fl1'iD'UYin'!Ja11G'l"UB~';it'U'U'U~Vl1';i~~fl1';i'Wi;i'~~1'U (EMS) ~B~'11111';i() 
\J 

~~Lnu'!Ja11'1'1~1'U~1'U'!Ja11'11~m)1J11 'LilY~ 'l.J1tneiu~1v Historical 
\J .. " 

data, Trend Log data, Event log ~1VL'l.J'iLLm11~~rn'i~1'U~Bl,j'1 SQL 

<i'.. @. (j)(j). ®. m "'Ju -;;1m1ut-J '1611111-rnu 1fi 1'11 n m-;;1' ~ LL1.'lt n1'~ r\'11.n ru:JJ1-;J i;ivl'1 

L ll 'LI11 v~1'U rn11 -ff 'W'1 ~~1'U bb1.'l t6'1il1'W6'1m1t Ln~~ ei:JJ ( ei ruvifi :Wm m~ 
' " 

6!JU~fi1v'Ueinmri11, 'W'1~~1'ULL'1~m-Yi1J1~) L ll'U11v~1'U11v~'l.J~1.J 

'i1m~ B'U LLG'lt';i1VU LLG'lt 1 'l.J'iLLn'ilJ6'11111';i()'lJ~Vl1';i-;) ~m1'1 ~Bein 

Trend data bll'LI1vl~6llil~ XML, CVS bLG'lt Excel 1~ 

C9l) LL?l~B11'11m'l.JLL'U'U Trend :Um111LL1J1nl'!~ Scales 'li'B11"11'LI Trend 
\J " " 

I I.I d I I Q .. 1J 

Chart BV1~'UBV I!> Scales L 'W B~1V\J1Bn1';i1 bfl';i1tVl"UB11'1LL"1t 
\J 

II 

6'11111'imL6'1~~"UBl,j1.'l Average, Minimum LL"1t Maximum 

~) fl1Vl'U~'li 1~Lb6'1~~.LJ B111.'l 1 'U';i 'l.J bL 'U'U Trend 6'11111';i'1fl1Vl'U~'li-NL11.'11 
" " 

'U1V1 ~1111~ bb1.'lt1'U 1~ 
m) '11111'i'1fl1Vl'U~"U'U1~b'1'U Trend LL1.'ltITT~ 

~ nli~v 
("1~6lla) ........... ..... ........... ...................... 'l.J1t'51'Um111m1 

... ~ ('U1~'it1b~qj 
(1.'l.:J'llel) ..... ... ... .... ...... ... ... ... ....... .. ... ..... .. f1';i';jl.Jf11';i 

~~Lbtl1) 
(1.'l.:Jzjel) .... ... ..... .. .... . ~~;·· ····· ··· ·· ··· · · f)';j';jl.Jf11';j 

(•'~") .. (~~~~~~~~~~:~)·· ·"''~"" 
('U1mo~11-r~ f"116ll"111~) .. " 

(i;i,:izja) ........ ..... ... .... ~ .......... .... .. m111m1 

('U1VlJVt1~ '1~~ni;i) . ' ' 
('U1~'1111':i'irum "ll'iBV'U"ll) 

' 



Energy Consumption monitoring, Alarm, Environmental 

1r;1vrrnnvrml'J LJ.'1::41miam11-&''11'U 

<i'..<9l.<9l<9l.h<i'. G'l1l.JTH1L~l'.ln~ 1r;)e.J1u web browser L~m~riamum1ruv11\ITU'l.Je"J\I 
\I 

)~'lJ'lJ 1~l'JG'l1l.J1'H1L~l'J n~-iJe:Jl.J'1EJe:J'UVta\l1r;) LL'1~G'l1l.J11'1vl1\11'U~1'U 
\I \I 

Web Browser ~1hJ (Window PC) LL"1~1e:i\lf'lJ m11i'l1m.hu 

LLm.JVlfari-B'u 1 u1 'Vl1fli'Yl~G'll.J11'v11vh.1 (Android LL"1~ IOS) LL'1~)e:J\lf'lJ 
m1Lzje:Jl.J~e:inrn~'lJ'lJfl1'lJfll.J LLG'l~Ll.'1~\le.J"1e.i1'Un11Lzje:Jl.J~e:JL'Un11fl1'Ufll.J 

' ' 
'Vl1\l Ln"1e.i1'U Lfl~e:J~1l'JB'ULl'la-f L iil'l'11vrf'Ufl1'Ufll.Jf111vl1\11'U LL"1~~\I 

' 
-i!al.J"1 LLG'l~\IG'lm'U f11)uJvl1\11'U)~'lJ'lJe.J~l'l L ~oW1Yla\l\11'ULLG'l\le:i1Vil'l l'J1r;) 

\I 

<i'.. (9). (9)(9). l!l. er m1ri1'lJfll.J'lJe:J\11~'lJ'lJ'lJ~m1-;ij' ~m1Yl~ \l\11'U (EMS) 91e:i'li1ri11l.J611l.l1w1-tl 
' 

1e:J\lfo fl1'lJfll.J~1l.ln'Ue:i\Jmru1u1~'lJ'lJ~1\I., 1~l'.lih1l'.l"1~L~l'.l~e:i~1\li.Je:il'.l 
' ' I ., J' 

~\l'U 

<9l) -se:i\lf'lJ1~'lJ'lJe.J~l'lYla\l\11'U 1 ~V11LL'1\le:i1Vil'l~ Solar Roof Top 

\!)) 1e:J\lfo1~'lJ'lJ Electrical System 

rn) 1e:J\lf'lJ1~'lJ'lJ Air Condition System 

<i'.) 1e:J\lf'lJ1~'lJ'lJ Chiller System 

er) 1e:J\lf'lJ1~'lJ'lJ Ventilation System 

b) 1e:J\lf'lJ1~'lJ'lJ Lighting System 

gV) 1eNfo1~'lJ'lJ~'U 61 (Security CCTV) 

<i'..(9).(9)(9).\!).b a11111m~l'.l'Uf111fl1'Uf'll.Jr;)1l'.l1\J1LLml.lm1~Yln (Vector Graphic) 1r;) 

LL"1d'lhLLm11m1~Ylme:i\lf'lJ Files Jl1Yl "tlU~ PNG, BMP, JPG, GIF, 

Animated GIF LL"1::1e:i\lf'Um1°L11L-if 1 Files "tlU~ DWG, DWF, DXF 

m:i:: SVG )::'lJ\JliJ::IJi'e:i\ILLG'l~\ILtJ'UIJ.'U'lJ Graphic (J11YlLL"1::'1qiam~ru) 

tl\l'lJe:JnG'lm'U~ LL"1~~1LL 'Vlil\l L ~L-ii'1 L '1 LL"1:: L-ii'15'11r;)41 l'J 

<i'..(9).(9)(9).\!J.gV a1l.J11mLG'l~\1'1~vr~e:iil1LLVtil\I m111el~\Jn~ (Alarm) '1Je:J\le:i\Jmru~1\I., 
' ' I 

~Lzje:i11~e:in'U1~'lJ'lJ EMS 1r;) L~l'.l1~'U'U:U::~e:i\lv11m1~\l&rqiqi1ruL~v'U 
II 11cJ!"i.c1 II ... II 

L'11'Vl'U 1'Vl L 1J'ULG'I l'J\I LL"1~ LL61~\IJ11Yl'U'UV!'U1'1e:JJ11Yl b~l'JG'l1111W LL:U\I 

L~e:i'Ue.i1'U Email 1r;) 

<i'. . (9).(9)(9).\!J.~ a11111'1ri1'Uril.lal1l 1ulii '1~~e:i\la11111'11-tl\11'U1r;)~m ~e:i\I \!)<i'. i11l.J\I 
' 

LL"1~~e:J\11e:J\lf'lJ f111L ~l.JL~l.J~\J mru~1\l 6'] L 'Ue:J'U1fll'l 

<i'. . (9).(9)(9).\!).~ G'l11111'1'U~V111-;ij ~m1i \l\11'U~1\l'Vli.J 11 'Ui'\.J LL 'U'U '\.J~Vi'U~1\l'Vli.J 11r;) 

(Schedule Editor) 1~l'JG'l11111'1~\l-tl1\IL1"11~~e:J\lf111~\I Schedule 

Lrn~1~~'Um111'11!"1qi"1.Je:i\I Schedule 1r;)mh'l1li'11n~ Lv1va::mn 

LL"1::41l'J~e:Jf111 L otl\11'U 

..i nl~ ("1\l"lle:J) ........... .......... ......... ....... ... ... ...... '\.J1~51'Un111lf111 

~ ('U1\11::1L.Wqj 
..i CJ? ... __ 

~\ILLn1) 
("1\lzjeJ) .. ....... .. .. ...... .. ~~~ ......... ...... fi))l.Jf11) ("1\l"tleJ) .......... ......... ... .. ................ .. ....... fi))l.Jf11) 

(a,zjo ) .. (~~~~~:"Z.7.1.~~~~~) · ·· n"~n1' 
('U1l'Jbilal.Jfj rht1"111~) 

("1\lzjeJ) ...................... ~ .......... .. n'S)l.Jf)1) 

('U1l'.ltll'J::11'11 ~~l'lJ~"1) 



<i'..@.(9)@.®.@o '11lfl1'1b~V'ULU1LbflWL~eJfld'U~l.J1Jl~\lLL'U'U Script L~:-: Function Block 

Ci'..@ .@@. rn 1vm~' PltJ611'Vl-r'UbL'1Vl\li:.J"el l'111i:.J"i:.J~ l'1W'1\l\l1'U'11n1:-:'U'U"1 'IJ'U1Vl 1lJ-J elf!f1'J 1 bet '61 
o ~ "' ~ .J .,j ... ~II 

'11'W1'W (9) ~Vl LU'W Q-LED Al Smart IV <i'.K VfH.ll.J~Vl'IJ1b'Vl'1fl'V1'11m1mfl'1eJ'WV1C.Ml • • 
II O Q ~ ~ .Q 't nal-~ II ' Q ' Q d fl.I ;f 

cr.@.@1£1 'l.lvm~uvi11v~::LtiV~H1'UlilV1~.:i)::uu~~~ b .,..-n1vi1v Llij~~ mNti1'Vl~V 11)1V~::Ltiavivi.:iu 

~"ll'U:-: f111L'1'UeJ11fl1~ eJ\lv11L 'Ll'Ufn)~ Vl'Vl1l'1Vl eJUfl1tUl'11:W11V fn)~ n1'Vl'UVl'Vl fl11 E.l fl1) 
'U , , 'I 

11l.J~\ll'1~~'U 1~'11 L ll'U L 'Ufl11~Vl~\l1:-:'U'U., m:w«ryry11 ~LL'11 L'1~'1'1l.!\J1ru LVlEJi111 EJa:-: LB EJ Vl 

L'Ufl11v11LUWl1'U~\ld 
<i'..@.@h@ ~"ll'U:-:m1LG1'Uei11fl1l'i'm~Vlv11LLi:.JWl1'U'Vl~mLa::L'1'Uei~~ei .n1EJL 'U mo 1'W U'U~Vl 

'II 'II 

'11fll'U'1\l'U1l.JL'U«ryry1 LVlmL'1Vl\lfl'i\)fl))1.JLL'1:-:1'U L~eJ'U ti m1v11L'Ll'U\l1'UbLll1'1:-: 

fl '1n11:W L-H'G1eJVlfl'1 eJ\ltl'U1:-:EJ:-:LJ"1l'11:WG1' qjqj1 LLi:.J'U\l1'U'Vl'1flel~1\ltl' eJVU1:-:fleJ'U~1E.l 

0 .J'.J1 VO 0 

Ci'..@.@®.@.@ \l1'U'1111'i\JW'U'V1U.l91'1:-:mfl11 '1Vl'Yl111V\l1'Ufl11'1111'1 

Ci'..@.@®.@.® \l1'U~VlV111'1Vl eiumru LLa:-:11EJa:-:LBVVl~'U., l'11:w-Uein1V1'UVl , , I 
OJ :; 0 d I.I ~ 

Ci'..@.@® .@.rn \l1'U'i\J Vll'l\11:-:'U'U "1 'V1Vl'1€l'U fl11'V11\l1'U'IJ€l\l1::'U'U "1 'V1 LL'11 L'11'i\J 

<i'..@.@®.@.<i'. \l1'U~VlVl1LBfl'111rii'.le:i LBnG111!lne:im:w~L~m-U'eN 
'II 

Ci'..@.@h@.et \l1'U!l ne:i'U1:wm11 off \l1'U m1Vl LL"u11\l~mn 
'II • 

I c:::t, I q .di 

Ci'..@.@®.@. b \l1'U'1\l:We:irn1'U fl11'1JBL 'Ufl'11m\l'U LL"::e:i'U 1 

Ci'..@.@h ® ~ "ll'U::fl11 L'1'U€l11fl1~€l\l L oU1'1111'i\JoU€l:W"~'U~.fl1 E.l L 'U mol'U U'U~ Vl'i\11 fll'U'1\l'U1:W 
" " 

b'UG1'qjqj1 LL"::'1Vl'Vi°111E.l\l1'Ui:.J"fl11'1111'i\J L'1'U€l~.f ei .fl1E.lb'U @ct'. l'U 'V1'1\l'11fl 

v11Lii'Um1~111'i\JLL'11L'1~'1 LVlEJLBn'11111EJ\l1'U~eNi.11:-:nm.Jv11EJ 

<i'..@.@hh@ -Ue:i:w"~'U'11'Uu1::ne:i'Uv11EJ h\lwm'U1m'fi1::mnl'l~~\lmfl11 
\) ... \) 

Ci'..@.@h®.® LltJ'UeJ~~nruh\lWEJ1'U1m'81::JJLnl'l ~Vl\l)1EJ'1::LaEJVl\;]1LLvrU~~€l1fl1) 

~~'1fl'1~1{j m~~1VlL~::1::EJ::~1~1~fl11 ~~'1fl'1~1{jvl1{j'1 
" 'II I 

Ci'..@.@lv.lv.m LLf../'WeJ\lLL6'Vl\l~1LL 'VIU\l~ Vl~\IW'U'Uf../~ lPl 1ww1v!f1m'fl'1i;i LL'1\l€l1iil'lcJW~Cll.J 
)1EJ":: LB EJVlfl11€l€l n LL 'U'U)::'U'U., LL 'U'U LL'1Vl\l~1 LL 'VIU\l fl1)~ Vl~ \1€1 iJ mru • 
1:-:'U'U"1 LLa:: Singleline diagram LVlEJLL'U'U~\l'Vl:WVld 'i\J:-:~m1~~'U 

~ .,,r 
fl11:W L 'Vl'U"ll€l'U'i\J1fli:.J'fl€l 

" ~"ll'U::fl11L'1'U€l111'l1~ €1\l~ VlYl1oU €l:W'1'U l'lmm~ 'i\J::IJi' B\li.Jfilli; \l1'Ul'11l.J« n 1£111 L'1'U€l~~ €l 
'U 'U , d.J o~v~ \J 

.n1EJ L 'U mo i''U u'U~Vl'11ffJ'Ua\l'U1:W 1 'W«ryry11VlEJi111va:-:LBVVl~\ld 

d 111~ 
(!;N"ll€l) ....... ... .. .................... ................. U):J'51'Ufl))l.Jfl1) 

~ ('U1\l1::1LYlqj 
d &-r,,-

(6'1'3"11€l) ..... ..... ....... ........ .... .. ... ... .. ... ... .. .. n'.i'.i:Wfl1'~ 

(o•~B) .. (~~".:~~~-~~".~~~) .... n,,~n1' 

~\lLLn'J) 
(6'1\l~e>) ... .............. .. . ~~- · · ········ · ···· m'.i:Wfl1'.i 

('U1mu~:W~\1 ~1"1!"111~) 

(.,zjB) ...... .......... ....... ~ ... ......... n,,~m' 
('U1VlJEJ::1~ G1-W'w.in'1) ' . . ('U1\l'11J1))UJfl) "1!)€lEJ'U"ll) • 



(9'J fl'U LL'1::1mm'11"1l11fl11m1l.l 1tJ51'V!~a'11"1l11fl11m1l.l 1m~'1~\:i 

:51'U1'U (9'J fl'U l'i'a~Lll'Utrviijflun~m1?in~1~1'Uimm1l.lfl11'11w~ 
\J , , 

LL'1:: L ll'U~ vi1~1''U 1'Uel'Uf)11\JlLll'U~'tJ1:: n a'U1'tl1~'V'j1 fl11 n11lJ fl1'U fllJ 
\I 'ID~ \I " 

'11mHn1mm1::~ufl1fiifl11m~'W1'tJ 1~mL'U'U~1L'U1L'Ua'Uru11J1 , ., 
'tJ1::nau1'tl1~'V'jfl1'1JfllJ'V'j~e:Jl.l'1~'U1l.l1'u1a~~1L 'U1f1 nl'i'a~ L ~a'tJ fitl'&l 

, \J ':..! 

'V!i.J 1vi1 'Un11fl1'Ufll.l~1'UL ~vl1 L ii 'U~1'U L ~ L {j 'U 1 'Uml.l LL 'U'U 1U LL 'U'U 
, \J 

LL'1::11tJm1-ilan1V1'U~"1la~~t1Jt1!1 

cs::.<9'J.<9'Jl!>.rn.l!> -d1~mufl1M1'U 'tJwnau~1tJ -d1~1vJvh -d1~na'1~1~ -d1~Lfl~a~n" , 
:51'U1'U'11"1J1'1:: (9'J fl'U 1~m~f11'1Jfl~l'i'~Lll'UtJviijflw.i~m1Pin'l!n 

, \I " " 

1::~w1::mfl!UtJU\Jl11'tl1:Sw (D1'tl.) ~ 'U1 'tJ wfal.l~ ~LL 'U'Uri'1L 'U1 L 'U 

'tJ1::mflli1 mYm'V!~ a~1 L 'U1 L 'U11tJ~1'U~'1 m1?i n~1yjf e:Jl.l'1~'U1l.l 

fu1a~ri'1 L 'U1f1 nl'i' a~ L V: a'tJfitl'&lV1tl'1vi L ll'UtJ fl1'Ufll.l~1'U~1tJtJ 'il'U:: 
'U 6J \I , \I 

n11L'1'U811 fl1 LL'1 ::~ ~vl1'11'lh1 tJ~1'U fl11lJ n 11'V!tl' 1 n11vl1 L ij 'U~1'U 

iJrnV11LL'1::a'tJ'111fl (t:11ij) Vj~e:JlJLL'U1Vl1~LLnL"1lL'1'Ua~a~ta ~~LL~ 
·~ , \J 

.o=:. 0 <IQ, ii ~ 
L 1lJ~1 L 'U'U~1'U'1'ULL'11 L'11'1 

<i'..<9'J.<9'Jh<i'. ~'tl'U::m1L'1'Um1fl1lii'a~~~Vi1Lan'111LL'1~~1'tJLL uum1~~~~1::uu., L'1'Ua~~a mtJ L 'U 
\J \J \J 

mo l'U tl'u5~'11n1'U'1~'U1l.l L'U~t1J'IJ1 LV: a~'111ru11~fl11lJL~'U'ilatJna'U~1L'Ll'Um1 
UWfl8'\J~W Singlelinediagram 'Vl~8 Wiringdiagram "1J8~'j:l'\JUVl1-l 1 wvh 

<i'..<9'J.<9'Jl!> .ct'. \J\' 1 LL 'V!U '381fl11LL'1:: &J ~~ -31 ::'U'U., 'tJ'j:: na'U tl'U LL~'U~~"1J8~ h -lyj tJ1'\J 1'11~'j:I flL n \Jl 
\J 

m1L~'U'11tJ 1 vJvhrnV111~ LL~wimr5., LL~":: LL~~ 1 'Vl1i'11tJ1 vJvhvi &J ~~~lJ1yjf al.I 

Terminal box "118.:iLL~NLlijmh ~m~'11L~~nl'i'a~ LL~~LL1~ 'V!~a1i'11tJ1vJvh'il-U~ 

Photovoltaicwire (PV<9'J -F) 1'11 81-3'111~un~8-ll'l1l.l1'ULL 'U'UVi
0 

L'1'Ua '1 ~~a 
\J \J , 

'11tJ 1 vJvh (Cable Lock) l'i'a~li''Ufl-lLL ~~LL)~ '11lJ1)f1U8~tl'Ufl11lJ:ff'U)'\Jn1'U 1v1 

cs::.(9').(9')1.!>.b n11Wi'U'11tJ1m1"1l~L~~Llij~., L~'1::mm (String) 1mi'11tJ1m1'1fLI~ Photovoltaicvvire 

(PV<9'J-F) 'tJmtJ'11tJ 1 vlLL~'1:: String l'i'a-l~m.U1n'Ui1~a'11tJ~&l~~-la~mtJ1 'Un'1a.:i 
\J 

~8'11tJ (OC Junction box 'V!~a OC Combiner Box) 'i!'Ll~1i-l1'Ufl1tJ'U8n (Outdoor) 

'11l.l11uua~ tl'U~'ULL'1 ::'1::a a~J11v1 , 
<i'..<9'J.<9'Jh"1 n11L~'U'11tJ1vlw11::V111~ DC junction box 'V!~a DC Combiner Box n'U DC 

MCB vi &l~~.:im.i fl1tJL 'U81fl11 n1V1'U~ 1motl'11tJ1 vlw1'i1\1~ Photovoltaicwire 
\J 

(PV<9'J-F) "1J'U1~1lJ'lJatJn11 b sq.mm. 

<i'..<9'J.<9'Jl!>.~ n11L~'U'11tJ1Ylw11::V111.:i Main circuit breaker, AC MCB ;.:i&l~~.:iatJ1 fl1tJL'U 
\J 

81fl11~'tJmrun'Un'1a,:ifl1'\JfllJ1 vJvh'Vl~n (Consumer unit) LL'1:: 1m-b''11tJ1 vJw1 

~'11lJ11f1Vl'Un1::LL'1hi11Ji.J 8tJffJ1 <9'J. l!>ct'. L vl1"1Je:J,:j~ fl~ n11'1° 1tJ m::LL'1'1,:j'1 ~"118.:1 
\J , 

~tlmruLLtl",:i~'UL°VJW1 vi pf= o.~ Lagging 

d 11lrrvl-("~'1!8) .............. .. .. .. ... .... ..... .. ....... .... ... . '1..l1::u1'1.Jm'jl.Jm1 

~ ('U1~1::1L~qj ~~LLtl1) 
' c5>'~ d Jp~ 

('1-l;aa) ..... .... ........ ...... .. .. .. ............. ....... m11m11 ('1,:i'tla) ............... .... r.:~ .. ............. .. m1l.lm1 

(o,;a) .. (~~~~~·~~V~~.~)···"''~"'' (o•~a) ..... (~~~·~~~@?~~~) ····· "''~"'' 
('U1tJlJtJ::1~ '1~w.in") ('U1~'111111rum 'il18tJ'U'tl) ' , . , 



l!:>o 

Ci'..<9l.<9l~.<9lo.<9l ~ "tl'U~f11'SL'1'UB'S1fl1~ B-!l~ ~vl1'StlLL 'IJ'UoLJ Bfl11l.J LL~'UU1V'Yl f1'S1V fl1'S 
'IJ 'IJ ' 

l'rn.JL~B'U1"1l ~.:i'1 
... ., ... 0 ."f "" 'i 

Ci'..<9l . <9l~.<9l0 . <9l.<9l t:J"l!'U~ fl1'SL'1'UB'S1fl1'1~\Jl B-!llil ~'Yl1u 1V"t1 B b~V 
'IJ 

LL'1~-!l'S~ '1 ~ ru'1 m~m1 \Jl'1B~lil'UU 1V~ B'IJ'Ul '1~ -., ' 
atlmru LL'1~vla mia.:itJia'11v Lv1aF111l.J'1~~1n • 
1'Lifl1'S\Jl'S11il'ilm.Jtl1-s.:i1 'LimV'Vl'1'.:i 

' IJ SI o d ~ 
t:J"tl'U~ fn'S L'1'U B':i1 fl1'1~ \Jl B-!l'Yl1 Lfl'SB-!l'Vll.J1 V b ~ V 
'IJ 

f11'S'Yl1'Vl~Bvl'U~l1tJ'Vf'U'1 'S\161 "Solar" i1eln'tf~ 

flaiJ vf 'Ufl'tl11 l~Vi'.J"lJ'U1~L'Vll.J1~'1l.J\Jl1l.J 
"lJ'U1~L~'Ue.i1Plt16 nm.:ivl a 1 t1mru~ m-sVJ1 

'IJ 
odl I c::il Q.I I.I I 0 

'Vl'SB'Y'l'U'1'Yl'IJ'Vl'U 1'Yl B \Jl1l.J f11'Vl'U ~l.J1 '11l.J 1'S ri 

vl11~'Vl~B 1lJL'V!l.J1~'1l.J~1Vtl'S~n1'S 1~n\Jl1l.J 1 ~ 

n1'Vl'U~'S~'111v1 Btl mrufi ~~'UvlB LL 'Yl'U 1~bb'1~ 
' 

tl1b'1'UB~~ Bfi'11'SUJ11 ~fl11l.J b~'U"t!B'IJ fl B'U 
'IJ 

~1bij'Ufl1'S~~vi1 l~v~tB"lJB'1-!l1'U~'Yl~1 'Ufl1'S 
'IJ 

t1-rrnh.:i b ~l.Jb&il.J'S1V'1~ batJ~oUBfl11l.J"IJB-!l bbl'i 
' 

'1~ bL~'UU1V 1~1Pl1l.Jfl11l.J L 'Vll.J1~'1l.J 

Ci'..<9l . <9lh<9lo .~ LL'U'UrlBG1¥1.:i'1~-!l (AS-Built Drawing) 
IJ IJQ.IO CV I.I OClo 

t:J "tl'U~n1'SL'1'UB'S1fl1'1~\Jl B-!llil ~'Y11Lbt:J'Ut:J -!lbb'1~ bL 'IJ'IJ'1'S 1-!llil'S -!l 
'IJ 

LLG1~.:il'l1bL 'Vl'li-!l"llB.:iBtlmru bL'1~f11'SL zj Bl.JtJl B atlmru \Jl1l.Jv1 L U'Ulil~ .:j 
' ' 

-s1l.J~.:in1-sLLm'll~'U 1 -n' t1-s1n!J 1 t1.:i1t1-s~V1'i1.:i&i~~.:i Lv1 a~ .:it~ 
CLJ v 1.1.f II 

fl ru~ m 'Sl.J fl1 'S \Jl 'S1 '1 'S'IJ'Y'l '1 ~"IJ B-!l t:J"ll B \Jl'S1 '1 '1 B'IJ fl11l.J {) n \Jl B-!l ( F 0 r 
' 'IJ 'IJ 

checking) neit1~~v11LL'UtJG1¥1.:i'1~.:i 1~vflru~m-sl.Jm-sm1'1-ruw'1~ 

~ B-!l'1-!l'U1l.Jf'IJ'SB-!lfl11l.J{) n~ a.:i1 'LILL 'IJ'IJ'1f 1.:i'1~ .:j ~1'U1'U ~ "ti~ 
'IJ ' 

Lb'1~1 'Ul'U~ -!ll.JB'IJ-!l1'Uef tl'S~'1.:ir1 L'1'U B'S1fl1'1 ~\Pl B-!l~ .:jl.J B'IJ L U'U 
'IJ 

m~~1'ti'il'U1~ Arn '11t11'U ~"ti~ 'Y'lfBl.J~-!ll.JBtJLiJ'U Soft file 
' 

(Auto CAD) U'UVin'1.:i1'U Flash Drive '11'U1'U Ci'. "11~ 
' 

Ci'..<9l.<9lh<9lo.rn ~"tl'U~f11'SL'1'UB'S1fl1~B-!l~~vl1~1-!l (Draft) LBf1'11'S L'1'UB~l1~1-!l 
'IJ 'IJ 

Yi '11'Sru11 ~fl11l.JL~'U"IJB'UrlB'U~1LU'Uf11'S~~v11uU'IJ'1~ .:j bL'1~~11'11.:i 
'IJ 

"lJB'1-!l1'U~'Yl~1 'Uf11'SLbm 'lJ t1-rrn.h.:i-Uam1l.J'V!~B'Stl LL 'IJ'IJ1~ \Jl1l.J 
' 'IJ 

"" ;re/~ ('1-!l"OB) ............................. ........... ......... 'lh~li1'Uf1'S'Sl.Jn1'S 

~ ('U1-!l'S~1b~q] 
"" c::>'" ~ 

~-!lLLtl1) 
(".:izjB) .............. .......... \~ .......... ... n11l.ln11 ("-:i"Zm) ..... ............................................ m1l.Jm1 

" ( mafl.,,{fi,j'~"'i''"ill 

(".:J'!IB) .............. ......... .......................... fl';i'Sl.Jn11 

('U1mu~l.J~~ r11"t1"t11&i) 

C••zje) .................... ~ ..... ..... .... mwm> 
(t11vtlv~19ii '1oW~n'1) 

' ' ' 
('U1.:i'111111rum "t11BV'U"t1) 

' 



Ci'..@). @)®.@)o.Ci:'..@) 

C§:'..(9).@)h@)O.Ci:'..® 

ct.@) .@)®. @)0. ct. i;n 

Singleline diagram 

-U m.ia'Yl1-:iL 'YlAiJ A'lJe:i-1e:iiJrnruV1~ fl iJ1::: fle:i'\J ~, v 
'U • 

LLC-J\lL'i!a~.,, e:iiJmruLL'IJa-:ief'U1vJvh (Inverter), • 
i:::'IJ'\J Monitoring ,, 
VI~ fl fl11vl1\l1'U'll€l\l1:::'\J'\J "1 ~1~'\JoLJ'U \91€l'U fl11 

1 i-:i1'Ufl11L tl~-tl~1:::'\J'\J., 

Ci'..@).@)®. @)O.Ci:'..Ci:'. fl11~ LL'1tJ11\lrfl~1€l'IJ fl1ru'V!~fl 
'U • , 

Ci:'..@).@)®.@)o.Ci:'..cf -if m;'-:i Lfl\91 fl11vl1\l1'U l 'Uil11:::'1Jfl&i LL'1::: 1lJiJ fl9i 

LLa:::fl11LLm'llL .n e:i-:itil'U 

ct.@).@)®.@lo.cr ~ ~"11f'liJ e:i1:::'1J'IJC-J~ 1911 vJvh~1v L'i!a~ LLa-:imYi 191tl 611V1r'IJ 1 i-:i"Wm'IJ1a 
'U 

Q, ~qJI Q.J~ 
1"1!1:::ilLfl\91l.IL'U€l'V!1 ~\l'U 

'U 

Ci:'..@l.@l®.@lo.cf.@l -if e:iiia~ 'U~1'U'll€l\l 11\l'WV1'\J1a1<a1:::11 Ln \91 LLl1i a::: 
'U ... 'U 

€J1fl11 

Ci:'..@).@l®.@lo.cf.© Singleline diagram LLa:::LLC-J'Uef-:i 11\l'Wr.J1'\J1'1 

1<a1:::mn191iJ1:::fle:i'\J Wiring diagram 
'U 

Ci:'..@l.@l©.@lo.cf.i;n 'V!~flfl11vl1\l1'U~1~'\J.ff'U\91B'Ufl11LU~-tl~1:::'\J'\J"1 
C§:'..@).@)®.<9>0.cf.Ci:'. 

ct.<9>.@)®.@lo.cr.cr 

fl11VllJ.'1tJ11~rn~1e:iiJ mruiJ i::: fl€l'\J1:::'\J'\J., 
'U , , 

m1~-:iLfl\91fl11l°11-:i1'U L 'Um1:::'1Jfl~ LLa::: 1lJiJ fl~ 
!:'! J' ., 

LL a::: fl11LLfl b 'lJ L '\J €l\l\91'U 
ll V al ' I dll I 

Ci:'..@).@)©.@)o.cf.b "l.1€ll.1'11'1V1 e:iumruLLl'la:::11vm1 1:::'\JV'V!B 1'\J '\J , , .. , 

'W-re:iii'11L'U1 Catalog 

Ci:'..@) .@)©.<9>0.cf.lri 11V'1:::LBVVlfl11rl1'U1UJ'V!1'1J'U1~1'61~ 'li.Jmru 

l 'Ufl11~~~\lW'\J'\J "1 

ct.@) .@)©.@lo.cr.c;;i LL 'U'U"q~ LA1-:i61~1-:i1e:i-:ir'IJ-qviLLC-J-:iL'i!aci'., 
I.I SJ V 0 Q.I ~ QJ' llJ°' ~ ~ I 

Ci'..@).@)©. <9><9> ~ "ll'U::: fl11 L'1'UB11fl1\91 €1\l:Y Vl'Yl1L€lfl'1110'\J'\J'11 \l'V!'1 \!'11 fl~'i! €l'W '111UJ1L'V!'U"ll€l'\J11 \l 

L€lfl'111 LLa:::tl1'1-:i L€lfl'1110U'\J'1~\l~\l'V!l.1Vl 1 ~~~€ln€l'U fl11'1'll.1€l'\J\l1'U\l1~'1 vivh v 
'U , 

iJ1:::fl€l'\J~1V 

ct.<9>.@)®.<9>@).@) f'liJe:i m11lfle:i'IJ 1ii mi 1i-:i1'U1:::'1J'IJC-J~l'l1 vJvh~1 v L 'i!a~ LL'1-:imVi\91 tl 
'U 

LLa:::riiJm:::'IJ'IJC-J~l'l 1vJ~1~1m'i!a~LL'1-:imYil91tl611V1r'IJ1 i-:i"Wr.i1'1J1a 
'U 

Flash Drive 

.. tdrrlN 
( cN"llB) ..... ...... ........ .... .......................... iJ 1:::u1'U m1ii mi 

::=,;) ('U1\l1:::lL~qj 
.d c/''/ 

('1\l"llB) ......... .. ....... .. ....... ....... ..... .... ...... fl'f;il.Jfl11 

n'lLLfl1) 

('1\l~€l) ............. ..... .... ~1£~ ............ .. fl11l.lfl11 

('U1vfiwmtl''Ul1 hv1~tl) 

(a-:i~e:i) .................... t::?. .................. m1iim1 

('U1VLO~l.Jrlj ~1"1!"1!1~) 

,.,~a) ..................... w. .............. n""""' 
('U1vtlv:::1~ '1~~fla) , , , ('U1\l'11111'Jt:\Jfl1 "ll'JBV'U"ll) , 



<9:'..(9).(9)\v.(9)® er"l.l'U:: fl11L'1'U B'Dfl 11'1 eM ~1LU'Ufl11~ fle)tJ11J LLn L ..ij 1V!U 1~ °llel'l L 1 'l~ cnti1m:a 1:: 
" 
mfil'l~ LM CJ1iel'ltl'\J fl111 i-:i1'U ~ LLmJ11-:i1fl~11::'\J'\J i nel'Ufl11G1-:J1Jel'\J-:J1'U-:J1~ 
" " . 
'1~Vl1CJ fl1'Vltw11MfW'l11ll ~-:i~ • 

II ~ SI fll I II 113 ..:::.. 
cs:'.. C9l.C9lhC9l®.C9l fl11tJ11CJ1CJfn11J1L tlel'll'l'U u1:: fleltJ~1 CJ fn1ll1~'U~1'Ufl11e.J'1 \Jl 

" " "' 
1vh~1~ 1CJ L61!'1~ LL'1'lmVi l'ltl VI~ flfl11Vl1'l1'U°llel-:J1::'\JtJ i V!U 1~ °llel'l 

eltlmw1::tJtJi m1Hf-:i1'U1::'1.J'l.Ji ~rrfll'i'el-:1\1111.lflru~fl~ru:: -U'el~11l . " . 
LL'1::-ffel'11n~ 1 'Um11 i-:i1'U LL'1::fl11~LL'1 u11-:i-rfl~1 Lll'Ul'i''U " . 

<9:'..C9l.C9lhC9lh® fl11'11fil'l1i-:i1'U1::tJ'\Ji 1~CJLL'U::U1flt\Ji;rfl~tu::LL'1::vtU1~°llel'leltlmw , , 
LL~'1::11CJfl11 ?l1fil'l~'U\Jlel'Ufl111 i'l1'U~fl fllJi' el'l fl11lJ~-LlJ ~1::tJ'\Ji 

" 
LL'1:: m1'1-:i Lfll'l'1m1::~1::'\JtJ i v11-:11'Utlfl~ LL'1::~~tlfl~ L ll'U~'U 

<9:'..Gl.C9l®.C9lm ~"l.l'U::fl1'H'1'Um1fl11'i'el-:i:ijviv1111CJfl11tl~iJ~-:i1'U (Activity report) LU'U11CJL~el'U 

U'\J~-:JLL~(;l'l'U11J 1 'UG1qJqJ1L'1'Uel~11..ij1,:i-Uqivt1 ~tl?l11fl (ti1i1) ~~elllLL 'U1Vl1'l fl11 

LLm °lJ bL'1:::LL'1vi-:in"iJm11J~"iJ::~1L u'Um11'WL~el'U~el1 tJ ., 
cr.m m1i'mh::n\J1.1.i1:m11tl1'l~~n'!:t11::uu ih1CJ'1::LaCJ~~-:iii • 
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