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AUS/"'-("__6%his module information is particularly important since it is used
to calculate several current and voltage parameters required by the National
Electrical Code (NEC). Listing information is necessary for NEC testing
requirements [90.7, 100,110.3]. (Numbers in brackets refer to sections in the
2002 NEC throughout this document.)*

--[* W$%"Q&-)&,-"*9(/';=%*"2(&[*
AUS/"-("_6¥oc is needed to calculated maximum system voltage specified
in NEC 690.7.

-9[* X;U-5,5*$%)5-##-:/%*#4#' %5*9(/';=%**
AUS/"-("__6Maximum permissible system voltage (often 600 Vdc) is needed
to show that the NEC 690.7 voltage does not exceed this value.

9[* 38()'Q&-)&,-"*&,)) %" *N#&[*

AUS/":'-(" _6¥sc is needed to calculate short-circuit current specified in NEC
690.8.*
9-[* X;U-5,5*#%)-%#*0,#%*);'-"=*
AUS/"-("__6Maximum series fuse rating is needed to ensure that the proper
overcurrent protection is provided for the modules and array wiring.*
9--[*X;U-5,5*$(>%)* 15;U[*;*3" ;") *T%#*N(".--  ("#*"37NE*OSSSIVEE*RR*
&%/ *' %5%[*
AUS/"-("_6Maximum power at STC specifies the rated power of the PV

module under simulated conditions.

9---[W$%);'-"=*9(/";=%*"2$5;U[*
AUS/"-(" _6¥pmax is needed to calculate system operating voltage. This is
the voltage of the module when operating at Pmax and STC.*

-U[* W$%);'-"=*&,)) %" *M$5;U[*
AUS/"-("__6fpmax is needed to calculate system operating current. This is
the current of the module when operating at Pmax and STC.

&[* M;"%)4*-"0()5;'-("*"-0*,#%.[*
U[* X;",0;&',)%) #*Y &, *#8%%'#2*0()*'8%*#$%&-0-&*5(.%/?*
U-[*a(5-";/*:;"%)4*9(/';=  %*0()*'8%*#4#'%5*"2:;'[*
AUS/"'-("__6Fhis is 2 Volts per cell for lead-acid batteries. A 24-cell lead-acid
battery would have a nominal voltage of 48 volts.

*

c[* B));4*-"00)5;"-("*
[* a,5:%)*(0*5(.,/%#*-"*  #%)-%H#HE*",5:%)*(0*$;);//%/*#(,)&%0*&-)&,-"HE*;" *'(';/*
",5:9%)*(0*5(.,/%#?*
AUS$/;"'-("__6Four items related to the PV array must be calculated and
posted on a sign at the PV Power Source disconnect. The first item (i)
characterizes the array design and provides the information necessary to

calculate the four items needed to produce proper array identification for a
sign required at the site.

From Example in Appendix One:
Number of modules in series = 10
Number of parallel source circuits = 2
Total number of modules = 10 x 2 = 20*




[ W$%);'-"=*9(/';=%*"#,5*(0*#%)-%#*5(.,/ Yo#*($%);'-"=*9(/';=%*-"*#(,) &%*&-) &,-[*
AUS/"-("__6Operating voltage is found by multiplying the module voltage at
maximum power by the number of modules in a series string.

From the example in Appendix One:
Vpmax = 33 Volts
Number of modules in series = 10
33 Volts x 10 = 330 Volts*

*

&[* W$%);'-"=*&,))%"*,5%(0*$;);//Y*#(,) &%0* &-) &,-*($%); - "=*&,)) Yo" #[*
AUS/"-("__6Operating current is found by multiplying the module current at
maximum power for a module series string by the number of source circuits in
parallel.

From the example in Appendix One:
Ipmax = 4.25 amps
Number of source circuits in parallel = 2
4.25 amps x 2 = 8.5 amps

I* X;U-5,5*#4#'%5*9(/';=%*ghdS?bi*

AUS/"-("_6Maximum system voltage is calculated by multiplying the value
of Voc on the listing label by the appropriate value on Table 690.7 in the NEC,
and then multiplying that value by the number of modules in a series string.
The table in the NEC is based on crystalline silicon modules and uses coldest
expected temperature at a site to derive the correction factor. Some modules
do not have the same temperature characteristics as crystalline silicon so the
manufacturer’s instructions must be consulted to determine the proper way to
correct voltage based on coldest expected temperature. A conservative
estimate for coldest expected temperature is the lowest recorded temperature
at a location. An engineering evaluation may show that maximum voltage is
less than this method suggests. If sufficient substantiation accompanies this
evaluation, a lesser value for maximum system voltage should be allowed.
From the example in Appendix One:

Module Voc = 42.8 Volts

Number of Modules in Series = 10

Lowest temperature on record = 15/F (coeff. Of 1.13 from 690.7)

Maximum System Voltage = 42.8 x 10 x 1.13 = 484 Volts < 600Volts*

*

%[* 38()'Q&-)&,-*&,))%"*ghdS?ji*
AUS/"'-("__6S8hort-circuit current is calculated by multiplying the value of Isc
on the listing label by the number of source circuits operating in parallel, then
multiplying this value by 125% to account for extended periods of sunlight
above the tested solar intensity (rated irradiance= 1000 W/m?; maximum
sustained irradiance= 1250 W/m®).
From the example in Appendix One:

Isc = 4.7 amps

Number of source circuits in parallel = 2

4.7 amps x 2 x 1.25=11.7 amps




*

P[* 1)-"=%" *W9%)&,)) %" *1)(%&-("*

[* 1-)%*74$%6*

12%5(.,/1%*-"0%0)&(""%& - ("#*#8(,/.*:%*dS 'N*>%'Q):'%.*&("., & (J#?**
B/I(>;:1%*>-)%*' 4$%#*;)%0* #*0(//(>H#6* *
o* F3AQR*#-"=/%*&(".,&'()*&;:/%*0()*%US(#%.*;$$/-&;'-("#*
w* 74$%*7TN*5,/-&(".,&'()*&;:1%*0()* % UB(#%.*;$$/-&;'-("#*>-'8*7LIaQR*()*
JLLIQR*()*@LIQR*()*%K ,-9;/%"*dS 'N*>06'Q);'%.*&(".,& () #*-"*'8%*&;:/%?*
w 74$%*7L1aQR*()*|LLIQR*()*@LIQR*()*%K,-9:/%"*dS 'N*>%'Q);'%.*
&("., &' ()#*-"*8-=8*"%5%%);" ) %*&(".,- "*N&(".,-*);'%.*0()*;*5-"-5,5%(0*
bP N*>06"&(" ' ("#]?*
AU/ -("*(0*"%%.*0()*8-=8*'%53%);" ) %0*>-)-"=6*
Typical temperature for PV modules in full sun at 20°C outdoor
temperature is 50°C. This is a 30°C rise above outdoor temperatures. On
the hottest day of the year, outdoor temperatures can reach 40-45°C in
many locations throughout the United States. This means that the PV
module will be operating at 75°C on the hottest day of the year (45 C+30°C
=75°C). 75 C wire is insufficient for connection to a hot PV module under
this condition and conduit rated for a minimum of 75 C wet conditions is
necessary to contain wires that must be in conduit.

To further support the concern over the high temperature of PV modules,
a new fine print note has been added to the 2005 NEC.

690.31 (A) FPN: Photovoltaic modules operate at elevated temperatures
when exposed to high ambient temperatures and to bright sunlight. These
temperatures may routinely exceed 70°C (158°F) in many locations.
Module interconnection conductors are available with insulation rated for
wet locations and a temperature rating of 90°C (194°F) or greater.

T* N(".,&'()*B5$;&-'46**

N()%&™*5;U-5,5%&,))%"*;" *:5$:&-'4*  &:/&J;'-("H#*#8(,/.*:%*$)(9-.%.*0()*
06:&8*&-)&,-"?7* B5$:&-'4*(0*&(".,& () #*5,#*:%*#,00-&-%"*0()*;$$/-&;'-("[*

78%*5;U-5,5*12*#(,)&%*&-)&,-"*&,))%"* -#*'8%*#,5*(0*$;);//%/*5(.,/%*);'%.*
#8()*&-)&,-"*&,)) %" #*5,/-$/-%.*:4* ORP*$%)&%"*ghdS?j"B["O[i?*AUS$/;" 6 he
125 percent increase over the rated short circuit current is to account for
sustained periods when the sun’s intensity (irradiance) can be 25% greater
than the rated irradiance. (rated irradiance= 1000 W/m2; maximum sustained
irradiance= 1250 W/m?).
From the example in Appendix One:
Isc = 4.7 amps
4.7 amps x 1.25 = 5.9 amps




--[* 78%*5-"-5,5*#(,)&%*&-)&,-*&(".,& '()*;5%;&-'4*-#*ORP*$%)&%"*(0*'8%*
5;U-5,5*12*#(,)&%*&-)&,-*&,)) %" *ghdS?j*M[ O[i ?***
AUS/"-("__6Fhe 125 percent increase over the maximum PV Source
Circuit current is to account for the standard listing of wire to 80% of
maximum circuit current for continuous duty.

Example from Appendix One:
Minimum ampacity calculation
Isc = 4.7 amps
Maximum PV Source Circuit Current = 4.7 amps x 1.25 = 5.9 amps
Minimum Source Circuit Conductor Ampacity = 5.9 amps x 1.25 =
7.3 amps

i) X-"-5,5*88('(9(/';-&*(,'$,*&-)&,-"*& (".,&'()*;5%;&-'4*-#*'8%*#,5*(0*'8%*
5;U-5,5*&,))%"*(0*'8%*$;);//%/*#(,) &% *&-)&,-'#*ghdS?|*M[*O[i*'-5%#*O?RP?*
AUS/"-("_6FParalleled currents add together. The 125 percent increase
over the PV output circuit current is to account for the standard listing of

wire to 80% of maximum circuit current for continuous duty.
From the example in Appendix One:
Minimum Source Circuit Conductor Ampacity = 7.3 amps
Number of source circuits in parallel = 2
7.3amps x 2 = 14.6 amps
N;/&,/[;'-"=*5$;&-"4*(0*&(".,& () #* . # %.*0()*'8%*12*(,'$, *&-)&,-"*&;"*:%*;"*
-"9(/19%.*3) (&%o##?2*10*5()%*'8;"*'8) %% )" *&;))4-"=*&("., &' () #*;) Yo*-"#';11%.*
-"*80%0*&(".,-'EX7;:/%* _OS?0PAM["RMME* #%.*'(*;.C,#*'8%*&(".,&'()*
:5%;&-'4?7*10*5()%*'8;"*OSk*(0 *'8%*&-)&,-'E*()*OS*0%98%0&-) &, - *-#*-"*&(".,-"*
- 2)%E&*#,"[-=8'E*B)'-&/%* _OS?0SBW>*0-"%*3$)-"*"('%*-"*'8%*RSSP*aAN?**

*

310.10 FPN No. 2: Conductors installed in conduit exposed to direct
sunlight in close proximity to rooftops have been shown, under certain
conditions, to experience a temperature rise of 17°C (30°F) above ambient
temperature on which the ampacity is based.
T78-#*"("%*-"#"),&'#*'8%*-"#",/1%)*' (¥"&) %0;#%*'8%*;$$;)%"*;5:-%"*'%5%$%);',) %o*
&())%&'-("*0;&'()*,#%.*-"*7;:/%*_OS@h?*H()*-"#';"&YE*#8(,/.*'8%*5;U-5,5*
:5:-%""*'%5%$%);',)%*:%*cPf N**OO_fH[E*O()*)((O'($*#,"/-*&(".,-'E*'8%*"%>*
:5:-%""*"%53%);',)%*-#*%9;/,;'%.*;' *hRfN*OccfH[?*78-#*8;#*;*.);5;"-&*
-58;&™*("*'8%*;//(>;:/%*;5%;&-'4*(0*;*&(".,&'()?*

-9[* X-"-5,5*-"9%)'%)*(,'$, *&-)&,-"*&( ".,&'()*;5%;&-'4*5,#*:%*%K,;/*()*=)%;'%)*
'8;"*'8%*-"9%)'%)*&(""-",(;#*(,'$,*&,))%"*); - "=*'-5%H#* O ?RP ?7**
AUS/":'-(" _6*The inverter output circuit current is calculated from the
maximum continuous power rating at nominal AC voltage. The 125
percent increase over the maximum Inverter Output Circuit current is to



account for the standard listing of wire to 80% of maximum circuit current
for continuous duty.
From the example in Appendix One:

Inverter continuous output rating = 2500 Watts

Minimum inverter voltage = 211 Volts

Maximum operating current = 2500 Watts / 211 Volts = 12 Amps

Min. Inverter Output Circuit ampacity = 12 Amps x 1.25 = 15 Amps

*
&[* W9%)&,))%"*$)('V68&'- ("6* a8 Yotk AU ()*&-) &, ™) %; <Y )H*5 H#'*:%6*$) ($%6)/4*
#-T%.*:" *H$%&-0-%.%0()*%:88*&-)&,-"?*

% 3(,)&%6*8-)&,-*(9%6)&.,)) %" *B) (Vo&"*5 #'* Vo #-T%. X#(*'8;™: ('8*'8%*12*
5(.,/%*" *8%*&(".,&'()*0)  (5*'8%*5(.,/%* (*8%*(9 %)&,))%"*.%9-8%*;)%*
$)($%)/4*$)('%& %. *ghdS?2d* B[E*RCS ?RBYBE (., /%645 #*:%6*$) (V6& Yo (*
'8;%'896*5;U-5,5+#96)-%6H*0, #Y6%); "= BB)- "0, % ("X 8Y0*/-#'-"=*/;: Yol E*-#*" ("
06ULY6%.%6. 2+ I H+-5$()'; " ('%6*'8; ¥ 06906 +'8(, =8 8Yo*/-#-"=*/;: 00/ ' Vor*
YO HT);-"=E**5()%*;&&,);'%*%6)5%> (/. *: %+ 8%*Y 5;U-5,5+#%6)-%oH*
(9%)&.))%" *$) (Y08 ~("Z*);'-"=*H-"8%6*%-'8Y6)*:*0 HYo* () +&-) &, -*:) %; <Ub)*5; 4*: 0o
H%. ¥ (*;-HOAX B-#4-H#'-"=)%K - ) Vo5 YR*T8%*5 (., /%*5: 4%:%6*$) (‘%6 & V6. *%b-'8%6) *
X[ =50 BV ()*8n) &, -H1) Yo; SYb)HFRHYL)- Vo) "= (0%5 (., [Y6H* ()*: 4% 8%6*
Yott-="*(0*'8Y%*1 2 HAH# V%57

1"99%)'%)#*/-#'%.*>-"8*,*X;U-5,5%,'-/-'4* ;&<*0%%.*&,) ) %""*'8; *-#*>%/[*;:(9%*
O*;5$*NA$-&;/14*%K,;/*' (*'8%*5;Ub,5*,//(>;:/%*(,'$,*(9%)&,)) %"*
B)('%&'-("[*5,#*:%* ##,5%.*(*$)(9  -.%*:;&<*0%%.*&,))%"*'(*'8%*12*;));4?
A;&8*#(,)&%*&-)&,-"*5,#*8;9%*(9%)&)) %" *$) (Y% &'-("*'8;"*-#*=)%;'%)*'8;"*
0*%K,;/*'(*'8%*5-"-5,5*12*3(,)&%*N-) &,-*&,))%"*);'-"=*;"*/%##*'8;"*()*
%K, ;/*'(*'8%*5;U-5,5*#%)-%#*0,#%*);-"=?*

AUS/"-("__6For an array with a minimum source circuit current rating of
7.3 amps and a maximum series fuse rating of 15 amps, The minimum

fuse rating would be 8 amps (next larger fuse rating above 7.3 amps) and
the maximum would be 15 amps.*

H()*;"*-"9%)'%)*/-#'%.*>-'8**X;U-5,5* ,'-/-'4*:;&<*0%%.*&,))%""*'8;*-#*T%)(E*
0*>%l/*,".%)*O*;5$*"%?2=2*H)("- #+*POSS[E*'>(*#(,) &%*&-) &,-'#*&;"*:%*
&("%&'%.*'(*'8%*-"9%)'%>-'8(,*) %K ,-)-"=*(9%)&,)) %" *$) (‘% &'-("*("*%-'8%)*
&-)&,-"?**

AUS$/":'-("__6¥ an array is connected to a non-back feeding source
containing two strings in parallel, the maximum current in a string is equal

to the current from the other string in parallel. If the maximum current of
each string is 5.9 Amps, then the maximum current at any PV module is

5.9 Amps and the maximum series fuse rating of the module will never be
exceeded.
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--[* M;"%)4*M-0* #%.[*(9%)&,))%""*$) (‘U&5,#*8;9%*;*#,00-&-%"*9(/';=%*;" .*
:5$%)%Q-"%)),$*);-"=*"B@[*'(*>-'8#",".*'8%*($%);" -"=*&(".-'-("#*(0*'8%*
5"%) A*#HA# % 5?7*gaAN*hd S?d* G[i*

AUS/"-("__6Batteries can produce thousands of amps of current during a
short circuit. The overcurrent protection must be able to operate properly
at the highest voltage produced by the battery and while exposed to the
full the short circuit current supplied by the battery.

*

---[* 1"9%)'%)*W,'$, *N-)&,*(9%)&,))%"*$) ('Y &'-("*#B(,/.*:%*#-T%.*;".*$) ("% &'%.*
&&().-"=*'8%7*5;",0;&'",)%)#*.-)%&" -("#?*78%*&-)&,-"*;" . *&())Yo#S(".-"=*
(9%)&,))%"*$)(Y%&'-("*#8(,/.*:%*#-T%.*%"*;*ORPk*(0*'8%*5;U-5,5*&(""-", (,#*
(,'$,™*(0*'8%*-"9%)'%)*gaAN*ROP?_")&,))%"*0()*H%%.%)*N-)&,-'#i?*78%*
-"9%)'%)*5;4*;/#(*8;9%*;*5;U-5,5%;  //(>;:/%*(9%)&,))%"*)%K,-)%5%" ?**

AUS$/"-("__6For instance, the SMA SWR2500U has a maximum
continuous output of 12 amps and a maximum allowable overcurrent
protection of 15 amps. This means that the minimum allowable
overcurrent is 15 amps (12 amps x 1.25 = 15 amps) and a maximum of 15
amps.

-9[* aAN*hdS?hc* M[*&(9%)#*'8%*) %K IB0()*1(-"*(O*N(""%& - ("*(0*'8%*12*
-"9%)'%)*'(*'8%*:,-/.-"=*%/%&")-&4AH# %5 ?* 78%*5(#*&(55("*5%'8(.*(0*
&("%&'-("*-#*'8)(,=8*;*.%.-&;'%.*&-)&,- "*:)%;<%)*'(*;*$;"%0o/*: #:;)?*T78%*
1(>;:1%*#-T%*(0*'8%*#,3$/4*:)%; <%Yo$%" . #*("*>8%'8%)*()*"("*'8%*0; &-/-'4*-#*
* . >00/[-"=7*10%8%*:,-/.-"=*-#*.>%]//-"=E*'8%*#,5*(0B%*#,$$/4*:)%;<%)#*0%%.-"=*
'8%*: ,#:;)*(0%;*3$;"%/*&;"*:%*,$*' (*ORSk* (0*'8%*: #:;)*);-"=?*a("Q.>%//-"=*
0;&-/-"-%#*.(*"("*;//(>*'8%*#,5*(0* 8%*#,$$/4*:)%;<%)#*' (*%U&%%.*'8%*: #:;)*
)i-=2*

AUS/"-("__6A dwelling with a service panel containing a 100-amp busbar
and a 100-amp main breaker will allow breakers totaling 120% of the
busbar rating (120-amps). Since the main breaker is 100 amps, the PV
breaker can be up to 20 amps without exceeding the 120% allowance. For
a service panel with a 125-amp busbar and a 100-amp main breaker, this
provision will allow up to a 50 amp breaker (125 amps x 1.2 = 150 amps;
1560 amps — 100 amp main breaker = 50 amp PV breaker).

O[* B*'%>*$)(9-#-("*-"*8%*RSSP*aAN*&/ P 8%*0:&*'8: % 0b.-&;'Vb. *&-)&,*
)%: <o) ;& <0%.*0) (5*/-W6.* -/~ 4Q-"%):&'-9%*-"9%6) Vo) H*. (" (*" %%, * (*:%*
Q- A& 5. K (M BY*S; V6L ()). K L )HRRTSHE > A 8%+ & HYE S
[R5 ARS8, () H+8;9%* %55/ (4%.'8%* $)(9-#-("#*(0*aAN*CSj?_h H[*'8;"*'8%*
)% <Y0)* Yo HYO&, ) %. 5"+ B/ &Y6* 4% - ("s [0 ;#'%" Vo) 2 F /- 4Q-"%); &'-0%*-"9%) V%) #*
(" (F)%K, ) %% 8-H+0:# 0" %0) H-" 86 SO Ho* Yott-="0% ¥ (*H#8,"* (>"*-55%%. - %o/ 4*
#8(,1.¥'8%*.%.-8:'%.%:)%:; <%b)*: %6 &(5%* -H#& (" %& Y. *0) (5 8%*: #*::)* " %) *
AFE (" ("

*
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AAN*hdS?2hc* M[*&(9%)#*'8%*) %K, - ) %B80() *L(-"*(0*N(""%& -("*(0*'8%* 1 2*
~"90)' %) ¥ (F'8%*:,-/.-"=* U6/ %6 &) -G Y65 2+ T 8Y* 5 (#*&(55("+5%'8(.*(0*
&("Y&-("*

*

*

h[* 1)(9-#-("#0()*8%*$8((9(/';-& *$(>%o)*#(,)&Yo* -HE&("" Y& -"=*5%;"#E*

78%*RSSP*aAN*#''%#+-"*hdSPOPME*Y D(&;'-("2*78%*$8( (J;-&* - H& ("% & -"=*5%%; "#*
HB;I1%:Y6%-"H' /1% %; %) V0; .- A% & &Yttt 16%1 (&€ *Yo-"8Y0)*(, H-. Y6 (0%, -1.-"=* ())&, ) %o*
()F-"H-.%*"%;) Yol = 8%*$(-"(0*%"");"&Y6* (0 SYHAH# Yo 5*&& VH2*78%*$8((9(/'-&*
HAHYo5* -H#& (" Vo8& " =¥50; HHHS: X" *:%6*-"H/I%.*-"*:: ) (5H?Z*

*

-[* @%;.-/4%,&&%o##-19YRB)'-&/%*OSS*#';' Yot CESSible, Readily (Readily
Accessible). Capable of being reached quickly for operation, renewal, or
inspections without requiring those to whom ready access is requisite to climb
over or remove obstacles or to resort to portable ladders, and so forth.*

--[* @%;.-/4*;&&Y0t#-:/%*F)(9-#-("*-#BB)-/4*0()*%5%)=%"&4*($%);'-("?*10*'8%*
AHE&(" Y& -HF(*5(,"%.*-"* &I (#%* $)(U-5-'4*(0*'8%*#%)9-&%*%"™); " &%o*
SHE(M™ Y& N #,114%>-'8-"*OS*0%%* (8%6*5%'%) */(&;"- ("*() *#%) 9-&%0* .- #&("" Y &*
#>-'&8[E*'8%"*;*.-;=);5%()*.-)%&'()4*5, #*:%*$)(9-.%.*(*&/%:;)/4*-.%"'-04*>8%)%*
'8%* .-#H& (" Y& -#*/(&;'%. ?*

-—-[* B¥)((O'($*.-#&(""%&*("*;*)%#-.%"'-;/*) (0 *>-//*"()5;//4*"(*K,;[-04* #*;*)%;.-/4*

& &YYot [%* -HE&(" V&' ?*
*
B*"%>*%U&%$'-("*'(*'8-#*)%K,-)%5%" *8:%%"*;..%.*' (*$) (9-.%*;..--  (";/*&/;)-0-&;'-("*
00)*)%#-.%"-;/*;" *:,-1.-"=*-""0=);'%.* 12*H#A#' YoS5#?*78-#*%U&%S - ("*)%0;. #6*
*

YAURS'-("6*1"#' 11 -("#+'8;*&(5$/4*>-' 8*hdS?_ONA[*#8://*:%*$%)5-"%.*'(*8:9%*'8%6*
HE(" Y08 " =59 /(&Y. %) %5 (' %6*0) (5+'8%* $(-"*(0*%") 4*(O*' 8% H#A# Y%5+&(". &' (V#? Z*

hdS?_OMA[*#';'%b#6**

YE) Direct-Current Photovoltaic Source and Output Circuits Inside a Building?*
18%0)%*.-)%&*&,)) %" *$8(" (9(/';-& *#(,)&%*()*(,'$, *&-) &,-'#*(0 *;*,'-/-'4Q-"%);&"-9%*-"9%)'%)*
0)(5*;*:,-1.-"=Q-""%=);'%.*()*('8%)*$8('(9(/  ';-&*#A4#'%5*;)%*),"*-"#-.%*;*:,-/.-"=*()*
#),&',)%E*'8%4*#8;//*:%*&(";-"%. *-"*5%";//&*); &% >;4#* () * %" &/ (#,) Y%o#*0) (5*' 8% *$(-"*(0*
$%"%");'-("*(0*'8%*#,)0;&%*(BY%*:,-/.-"=*()*#"),&',)%*'(* '8%*0-)#*)%,;.-/4*;&&%Y0H#-:/%*
~HE(M &' -"=*5%; "H#?*T8%* .- #H& ("% &'-"=*5%; "#*#8;//*&(5$/4*>-'8*hd S?Oc"B[*'8) (,=8*
hdS?0c"G[?Z*

B/'8(,=8*5%"/Q&/; *&;:/%*-#*" (' *HSY6&-0-&://4*&:/I%.*(,*HAS? ONA[E*5:"4*C,)-#.-&'-("#*
&("H- Vo) -"H - (HESBF B, Q&S & YR H B Yo% - =+ 8V IB H(OF 8- "V >*$) (9-#- ("7
(%% 8: < B-H Y HYOE - (" HSV&-0-& BHE"- (" - "=Q-" U6=);'Yh. HAH YoSHI*FTBYe*> 4%
'8U*RSSR*AAN*>#+>)-"%6"EY(f0Q-"%=);'%. ¥ 1 2+#4H#Y5*&; " (%) Yo (" /1 4*&(5$/4* 8%*
hdS?0C N[AO[*:#+>)-"%%"2*
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T8(HY*C,)-#.-&'-("#+'8;)%5;-"*("*'8%* RSSR*aAN*"%606. *' (*&("#-.%6)*'> (*:/'%)":'-9%*
$3) (; &8Y6H* (¥ 8%6*$)(9-#-("#*(0*hdS?OCc N[ O[ ?*

3,==%#'%.*:/'%)":' -9%*:$$)(;&8%#6*
*

AO[H(/I(>*'8%*"%>* % UBYS'-("*-"+'8Y*RESIN*" ¥) V0K, ) %o+ 8;*;//+>-)-"=*("&%%*
>B-HBUGR: o[ =R H (Y "B [-&F); &> A ()" & (H, ) YoHE* ()
5%";/Q&/; *&;:1%*0) (5 8%*$(-"*(0*$%" %! -("*(0*'8Y6*: -/.-"=* (¥ 8Y6*0-)#'*
)%0;.-1 4% &Yt~ 1%* - H&(""Vo& " =*5%; " H#P*

AR[N("#-.96)*;$$/4-"=*8%*)%K ,-)%65%6* (0*aAN*ccS?0c*0()*B-)QN(".--("-"=*

" X @%0)-=9%);-"=*AK, -$5%"*("14*)%K ) Yo#*'8; * 8Y6* - H&("V6&*: %*Y ) %%; .-/4*
- &&YottH-11%*0) (5 8%*;- Y& ("-"=*()*)%60)-=%); -"=*%K,-$5%"2Z*H(//(>-"=*
'B-H¥B) (9-#-(">(,]. X V0K, ) %6* % 8/%;) 1 45;) < Yo, *) (O ($*.-H&(""V6& 'S, *&;"*
[00%Yo:H-14*($90);'%.*: 4% %5%) =%" GUB)H("" Yo/ ("' 8% ((0*>-'8*:"*
$9)($)-;'0*H-="*:" 8V #96)9-896*%™);"&BY(O- .- "=HNO[*:*>;)"-"=*(0*9(/'; =% E*
AR[FS(>* (48, ™. (>" #A4H Y5*$)- )% (*  =%"-"=*(")((OE*:"* _[*/(&;"-("*(0*
~H&(" Y& ("*'8%*)((07?*

*

bl ("""
78%*aAN*)%K ,-)%#*ghdSPCOI*'8; ;< BABH* ($%); -"=*;:(9%*P S*O(/#*8;9%*("%*
&(".,&'()%)%0%)%" &% *'(*=)(,".* "IYoHH#* 8Yo*HAHYo5*&(5$/-Yott*>-'8*'8%*) %K ,-) %65%" #*(0*
hdS?_P*0()*,"=)(,".%.%12%:)); 47+

3(5%*-"#$%& () 1#+8;9%*-"#-#'%.* $("*'8%*=]," -"=*&(""%&"-("*$(-"  *(0*'8%*;)):4*'(*
[%6%"%;)*'8%*;)): 4*#-"& %> 8%*0-"%*$)-""Ig*-"*hdS?2CR*#';' %#*Y H1a6*D(&; -"=*'8%*
=)= N& (" B(- A& (HY* D) & - &% (Y 8Y*$B((9(/'-&*H(,) &% %" Yo)*
$) (Y&'#*'8%*#A1' %5*0)(5*9(/';=%o*#,)=%o#*., U*/-=8""-"=27Z*B/'8(,=8* 8-#*5;4*:0%*;"*

:8&,); Yo' Y5% " E*&S;"=-"=F'8%*=) (|- &;-("F"V&YbttH-"; Yort*'8; *-"9%)'Yo)*: Yo
5(9%. ¥ (*8%*=)(,".-"=*/(&; - ("*H-"&Y%*5:"4*  -"9%6)'%6)H#*)%K -)%*'8; *'8Y*:)):4%:%o*

=)(,".%. *-"*'8%*-"99%)'%) 2*78%) %*;) %o*5; "I%0:#("#*>84*5(9-"=*'8%*-"9%) %) *;>;4*

0)(5*'8%*#%)9-&%*%™); " &Y* (*=((.*. Yott-="*" *' 8%t Vo*) Yo: # (" H#*=%"%0)://4*(,'>%-=8*
"4*-=8"-"=xB) ('%&- ("*: 90" Y6 0-"H*) Y8 Y- 9UH=) (.- =+ 8Y HAH Y 5& (", &' (J#*" %)) *

'8%0%));47*

*

78%*&(.%*;/#(*)%K,-)%#*'8;"*:/[*%US(#%.*" (&) %' Q&;))4-"=*5%"/*$;) #*(0*5(.,/%*

0);5%#E*%K,-$5%"'E*;" *&(".,&'()*%"&/(#, )%#*:%*=)(,".%.*)%=;)./%##*(0*#4#' % 5*

9(/,=%*ghdS?c_i?*

[* AK,-$5%""*=)(,".-"=*&(".,&'()*#-T-"=*ghdS?cPi*
78%*#-T%*(0*'8%*%K,-$5%""*=)(,".-"=(& &' () *-#*.%%$%". %" *("*>8%'8%)*'8%*
#A#'%5*8#*=)(,".*0;,/*$) (% &'-("N+HI[*%K ,-$5%"*()*"('?*78%*$)(9-#-("#*0()*
+H1*%K,-$5%"*;)%*#";'%. *-"*hd S?P?*X4*)%#-.%"-;/*-" 9%)'%)#*8;9%*+H1*
%K,-$5%"*-""%=);/*'(*'8%*-"9%)'%)*;". *Y0K,-)%*'8;*'8%*12%));4*:%*=)(,".%.*;"*
'8%*-"9%)'%)*("/4?**

-[* 34#'%5#*>-'8(,"*=)(,".*0 ;,/*$)('%&'-("*%K,-$5%"*
78%*aAN*)%K,-)%#*'8;*%K,-$5%"*=)(,".-"=*&(".,& ) #*0 () *#4# Yo 5#*>-'8(,"™*
+H1*%K,-$5%""*:%*#-T%.*0()*ORPk*(0*&-)&8() *&-) &,-*&,))%"*ghdS?cPi*
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N&:[&, ;'Y *-"*P[[-[*-"*'8-#*=, - Y[ *TBY*#8()'&, *5%'B(.*(O*#-T-"=*'8-#*
& (" & (- H-5B/ A% (#-TU 8% UKSEY" =) (,".-"=+&("., & ()*' 8%6*#:5%*#- T
HYBY0%E,)) %" &) A-"=+& (" & OHP*N; 1&,[;-"=*ORPK*(0*&-)&, - *I#&*5; 4*
$)(., &Y% *&(". & () H-TVS; *H*("Yo*#- TU*H5://%)* 8:"*'8%6*&.,))%"*&;))4-"=*
&(". & OHE* F'8;*5 #%:06*&:  [&,1;%.*0()*&("0-)5;'-("?**

—[* 34#%5H*>-'8%=)(," *0;,/ "*$)(‘%&-("*%K -$5%""*
3-TY %K, -$5%"*=)(,".-"=*&("..&'(0)%;  &&().-"=*(*aAN*7;:/%*RPS?0RR?*

[* 34#%5*=)(," " =& (" & () - T-"=>

[* BN*34#%5*
3-To%*=)(,".-"=*06/%&") (. Y*&(".,.&'(* ;&&().-"=*(*aAN*7;:/%*RPS?hh*

—--[* GN*34#'%5*
3-T%*=)(,".-"=*06/%8&") (. Y6*&(".,. &' ()% &&(). -"=*(*aAN*RPS?0hh?*78-#*)06#, ["#+-"*
*5-"-5 G- TOb*(0*j*Bl+2*
*

*

I B)AX("-"=*"005;-("*

1)(9-.%*-"0()5;"-("*("*>%-=8"*(0%;));4*"  $(,". #*$%)*#K,;)%*O(([?*78-#*-"&/,. Yo#*' 8%*
>0b-=8"%(0*'8%0*5(. ,/%oH*;" *:[[*$;"Yol-T -"=%8;).>:) Uo* NV 2=2%5 (. IYHE™);-[#*;" *
HH#(&-'%.%8;).>;) %[ ?*

[ 10%)):4%#)((0°5(,"%.6*

1)(9-96"-"00)5:-(("*)((0*#), & )UN* &) &-("*) ##();096) ##-T% "
#8,8-"=[*")((0-"=*5;%)-/2**

-[* #¥8%*>%-=8"*.-#")-1,'¢"*(0*' 8% *#4#'%5*=)%;'%)*'8; "P*/:#?7*$%)*#K,;)%*0(('J*10*
A%HE*%"=-"%%)-"=*&;/&,/;'-("#*5;4*.%*)%K,-)%.?*

--[* 1#*¥8%*)((0*#),&',)%*5()%*'8;"* _S*4%:;)#*(/.J*10*4%H#E*#3$%E&-04%);0'%)*()*") #H#*#-T%*
RS &=\ =-"%%)-"=* & 1&-("H 5;4%:%*%)%K,-)%.*-0*"("Q#;".;). ?*
AUS/"-("_68ubpoint (i) refers to the broad inspection practice that allows
additional layers of comp shingles as long as the weight is limited to no more
than an additional 5 Ibs/ft’. This provides a conservative structural weight
threshold without the need for a structural engineer to review the roof
structure. Subpoint (ii) refers to the fact that the code enforcement of roof
structural elements has been much more consistent across the United States
in the last 30 years. However, there may be many local jurisdictions who have
been carefully reviewing roof structures for a much longer period of time. The
local jurisdiction should consider extending this limit based on the period that
roofs have been consistently inspected.

--[* 1.%"-04*)((0-"=*'4$%*"%?=?*&(5$*HGOE*5;#(")4*'- /% E*#8; <% E*%'&I[*

-9[* 1)(9-.%*%"=-"%%)-"=*.%";-/#*(0*1R*%/*5(,"-"=*;";&85%"*'(*'8%*) ((0Q
0);5-"=*5%5:%)#?*3%9%);/*>%//@%%%)%.*5(,"'-"=*#4# Yo 5#*;) %o*" (>*
:9;-1;:1%*0()*-"#",/1%)#*' (* #% 2?7 8%#%* . Yo#-="#*(0'%"*-"&/,.%*.%";-/%.*
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>-11¥"%% ¥ (*$)(9-. %% 8%-)*(>"*.06";- ¥ FU6"=-"0600)-"=*&: /&, /;'- ("H*>-'8*'8%%-)*
Yo#t-="7*

O[* 1.9%™-04*5%'8(.*(0*#%;/-"=*)((0*$UBA"); - ("H#* % 2=2*0/;#8-"=E*#%;/%.*>-'8*
)%'8:"%*&; [<E*0%' &I[**

*

[* 10%:)):4%-#5=)(," *5(,"%.6*

[* 38(>%)):4*#,$$()HE*0);5-"=*5065 Qb)HE*" *0(,".;-("FS(# ;" FO((-"=H?*

[F 1)(9-.9%*-"00)5;-(HF(HE( =), & )MHF&("H), & (" *I0F8Y6*5(, "=
), &' )Yo*-#*,"0: 5= ¥ (M 8Y6*/(&; 4T, )-#.-&'-("*:" *H¥5 () %+ 8; "+ #- U [*0%6%'*
1:(9%*=);. %E*-"*5:4%)%K ,-) U696 =-"%%)-"=*&/&, ;- ("#?*

—[* 38(>*.%"-1*("F5(.,1%*; " &85%™  *BUS(F(*B(,"-"  =H),&',)% 7+

*

d[* N(##*(0*1%)5-'#*
*

A;&8*Ca)'#- '&l'("*5;4*8 ;9%*. '00%)%"'*-'"%)*&(#'#*#') &' 1)%#*; n -*;$$)(;&8%#*'(*
>()<-"=5>- (/) L2 HAH Yo SH P TBU*O(//(>-"=HI6&-("*-HS) (9-. %o 54, == -("*-"%
09%/ ($-"=*8Y*&(#*H#), & WO O **/(&;/*C,)#.-&-("?*

*

N#H0()*$%)5-#*;)%*(0'%":;#%.* ("*'8%*(P0);//*$) (CY6&* &(#' P* T8-#*> () <H*>%%//*0()*
5;"4*&("9%"'- (":/*$) (CY&H*: %08 HYo* 8-#*&&. ): Yol 4%) %6 $) Yor Yo" #- 8Y6*#&:: %0+ 8%*
$)(C%&'2*L(>%9%) E*>-'8** 1 2%-"#" [ - (*BY%*%6K -$5%"* & (#'#}%*5,&8*8-=8%)*
'8:">-'B*('80%6)*$) (CY6& H* (BH-5-/; ) H8&($Y6 2*1"*-18%6) %60 () %6*) % & (55%" . %.*'8;:"™*
'06)":'-0%6*$%6)5-*0% Yo #&;/%0*: Yo* #Y%. *O(WHUBPYLS*-"H'I/;'-("H#2* T8Y*#&($%6*(0*;*
TR (D) R (KB RO ]2 %) %') (0-"%. %) Yok %" /- 2BN*#AH# %5 7%
78%*$%6)5-"-"=*&(HH*O()*:* 1 2 HAH# Vo5 B /. *: Yo #-5-1;)* ('8 (#%*0()*;"*L2BN*

HAH Y52+

*

B/'8(,=8*-"-"~:/*$/;"*)9%69-%6>*:" *0-Y0/. *-"H#SU0& - ("*&(H #*5; 4% Yo*H#/-=8'[4*8-=8%) *O()*
'BU/6*0-)# 0> HAH VoSHE* B(HY*&(HHH#B(,].%)%. , &Y6* H#¥ 8%6%/ (&:/*C,)-#.-&'-("*: % & (5Y6#*
0;5-/-;)*>-'8* 8" /I;'-("HP*BHE - O-#-("*H(0*5()%*'8;"*OS*, " #H8(, /. *:%o*
&("H#-90)%.50()*;":..-'-(": /0% %%)%., &' ("* 1 H%. *("'8%6*)%$%'-'-9%*";' ) %6*(0* 8%
)%69-%6>H*BHH, ==%6#' Vb *0% V0 H8&8%. | %*-#*#*0(//(>H6*

*

35://*12*#4H# %5 $* (*c*<I[6*mbP*Q*mRSS*
D;)=06*12*#4# %5+ $* (*OS*<I[6*MOPS*Q*mcS S*

*

H()*#A# %5#*;:(9%*OS*<IE*&("#-.96)**$%)5-"*&(#*(0*MOP*Q*mCcS*$%6)*<| 2*
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Worksheet for PV System Plan Check

Supplied Diagrams

% x 0 H#-&H-"%* .-, =), 5, $$/-%. ¥>-'8*' 8%*$%) 5-*$; &<; =% I*

D(&;'-("*(0*5;C()*%K -$5%"*-. %" -0-%. *("*$/;"?

#*:*("%Q/-"%*.-;=); 5*#,3$/-%.*>-'8*'8%*$%) 5-*$; &<;=%J*

B));4*&("0-=,);"-("#8(>"

B));4*>-)-"=*-.%"-0-%.
N(5:-"9%)VC,"&'-("*:(U*-.%"-0-%.

N(".,-"*0)(5*B));:4* (*12*1(>%)*3(,) &%*G-#&(""%&™*-.%"-0-%.
AK,-$5%"*=)(,".-"=*#$%&-0-%.

G-H#&(""%& *#$%&-0-%.

N(".,-*0) (5%.-#&(""%&"* (*-"9%)'%)*-.%"-0-%.
1"9%)'%)*#$%&-0-%.
N(".,-*0)(5*-"9%) %) * (*.-#&("" V& (*$;"%%/*-.%"-0-%.
34#'%5+=)(,".-"=*#$%&-0-%.

1(-"*(0*& ("% &~ ("*;"; &85% " *5%'8 (. *-.%"-0-%.

Inverter Information

B)%*&, “#8%%#*$)(9-.%.%0()*"9%)'%)J

1"9%)'%)*5(.%/*",5:%)

#*-"9%)'%)*/-#'%.*0()*,'-/-'4*-""%) ; &'- B * NAN*/-#* (0*A/-=-:1%*1"9%) Yo)#]

I"$,*9(/",=%%);"=%*(0*-"9%)'%)

PV Module Information

B)%6*&, *#8%%#*$)(9-.%.*0()*12*5(.,/%#]

B)%*'8%*5(.,/%#*/-#'%.J* " #%Y*NAN*/-#*(0*A/-=-:/%*12*X(.,/%#[

W$%"Q&-)&, -*9(/; =%+ 2(&[*0) (5*/-#-"=*1;:%/

X;U-5,5*$%6)5-##-1 /% HA# %5+ 9(/; =%*0) (5*/-#-"=*/;:%/

38()'Q&-)&,-"*&,)) %" *N#&[*0) (5*/-#'-"=*/;:%l/

X;U-5,5#%)-%#*0,#%*);'-"=*0) (5*/-#'"-"=*/,:%/
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X;U-5, 555 (>%6)*;*3":".1) ¥ 7% *N (".-'- ("#*15; U*("*D;: %/ [*

2(/'=%*; *15,U*0) (54/-#-"=*1;:%

N,))%"*;*15;U*0) (5%/-#'-"=*/;:%]

Array Information

,5:96)*(0*5(../%oH*-"*4#%) %6

a,5:9%)*(0%$:)://%/*#(,) 8%6*&-)&,-'#

(3% 5:9%)*(0*5(.,/%#

W$%);'-"=*9(/';=%*

A" B:0/6)*(O*5(. /96#*-"*#96)-YottU*5(. /%*9(/';=%*;*15;U[
W$%6);'-"=*&,))%"*

A" B:00)*(0%$:):/ 1%/ H(,) &Y+ &-) & - #-U*5(. /%*&,))%"*; *15; U
X;U-5,5*4#4#'%5%9(/";=%* hdS?b|

38()'Q&-)&,-*&,))%"* hdS?j[

Wiring and Overcurrent Protection

1-)%* 4$%*-#*dSTN*>%"*):'%.

N(".,&'()*:5%;&-'-%o#*:)%*#,00-&%"
X;U-5,5+1244(,) &%*&-)&,-"*&,)) %"

X-"-5, 5*12%#(,) &Y%+ &-)&, - *&(". &' ()*;53;&-'4
X-"-5,5%12%(,'$, *&-)&,-*&(".,&'()*;5$:&-'4
X-"-5,5%-"99) %)*(,'S, *&-)&,-*&(".,&'()*;5%;&-'4

3(,)&%*N-)&,-"*(9%)&,))%"$) (%o&'- ("*-#*#,00-&-%"
10%-"006)'0b)*-#*" (**/-# % *0()*" (*::8<0%%.*&,)) %" E*.(Y%6#*%; &8*#(,) &
&-)&,-"*8;9%*(9%)&.,)) %" *$) (%& - ("*-"*&(5$/-;"&Yo*>-'8*' 8%
J-#'%.*5;U-5,5*49)-%6#*0,#%.]

10%-"9%6)' %) *-#+/-#'%.*0()*" (*::&<0%%.*&,)) %" E*(9%)&.,)) %"*$) ('%6&'-(
(Y QO ) A*- 0% (" A*>(*$;) 1% H)-"=H*;) Yo+ & ("' Yo &'V ¥ (
'80/6*-"9%)'%)?
W99%)&,))%"*$)('%6&'-("*("*1"9%) YEW, 'S, *N-)&,-"*-#*#,00-&-%"

1(-"*(0*&(""%&'- ("*5%%'#*$) (9-#-("#*(0*aAN*hdS?hc?
1(-"*(0*&("%&'-("*$;"%/*: #:;)*);-"=
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Roof Information (for rooftop systems)

B)%*'8%*&(".,& (J#*0)(5'8%*12*B));4*),"*'8)(,=8*'8%*8(,#%J
10*A%6HE*>8; *5%'8(.*>-1/*:%* HY%. ¥ (*;..) Yot 8%*$) (%08 - ("*-## Yot

19%-=8"%(0%:));4*0()*)((0'($*#A# Yo5H*
A$(," #4$%)*#K,;)%*0((QQ-"&/,.%*5(,""-"=*8;).>;) %[

B=96*(0%:,-/.-"=*")((0*#),&'",)%]
NIQ¥: =] "% 4% " OB)* S*AYD: (%" %)) 4%>%-=8'*-H#*|Yott#+'S; "
*Pr[VHK 20" PEX8% 06" =-"060%)-"=*&;/&H*, " Yo &Yott#;) 4*0()) ((0*/(;.-"=

10%)((0*#),&',)%*-#+(998) S*A4%;)#*(/. E* Y648)-%*#),&,);/*%/ %5%" #6
@;0'%)#6

3-T%*(0%);0'%)#*"%?=2*RnUhn][

3$;"%(0%);0'%)#*"%7?=2*Oco]

3$;&-"=%(0%);0'%)#*"%?="*Ren|

1.9%6"-04%)((0-"=*4$%* % ?=7*& (5$*#8-"=/Y E*5;#(")4*'-/ Y E*#8;<% E*%' &

7 806% 06", 1*(0*12%$;"%/*5(,"-"=*:"; &85%"*'(*8%*)((0Q0);5-"=*
59%5:%)#*$)(9-.%.J

196" -04*506'8(.*(0*#9%:/-"=*)((0*$%"%"): - ("#*
NG P=2*0/#8-"=E*H#%;/%.*>-'8* )%'S;"%*&; /<E*%'&l[

Ground Mounting Structure (for ground-mounted structures)

19%-=8"(0%;));4
AB(," #$%)#K, ) %*0((QQ-"&/,.%*5(,"-"=*8;).>:) %[
B)%*'8%*.%";-/#*(0%'8%*;));4*#,$$() #E*0);5-"=*5%5: %) #HE*
HO(, - (RS FO((-"=H#4$) (9- . %.
H806*-"0()5: - (" ("B(, =M ), &) YN F&(H ), & (" $)(9-.%. %
NOBYL*5(,"-"=4#), &' )Yo*-#* "0:5-/-1) ¥ (¥ 8%6*/(&;/*C,)-#.-&'- ("*;" *
H5()%*'8; - U*0%6%'*;:(9%6*=); . JE*-"+5:4%)06K ) %6*06" =-"0/606)-"=*&:/&/; - ("#7[
H'89%6% 06" -1% ("5 (., /%*;"; &B5%" *5%'8(.* (*5(,"-"=*#'),&' ) Yo*
$)(9-.%.J
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+,-.%/-"%*R6*
Inspection Guidelines for all PV systems
*

O[F AK,-$5%"E*& (" ~'E*:" ¥>-)-"=*"#' /%% &&().-"=*(*:$$)(9%.*$/;"#?*
B 455 BE**&($4%(0%8%6*("%6Q/106* .1 =): 5" *8Ue*S/(*$/; +H#8( /. *:%*
0;-15:1%*; "+ 8% -6+ 0 () * 8Y6*-"HSY0Q ¢+ H#Ob*.,)-"=*0-%/ *-"H#$Y6& - (" 2*10%;"4*
9;)-1'-("HYU-#*:9%'">96%"+ 8%6*)%0- V0SBl 4+ ¥ 8Y*#-'Uo*-"#" [ -("EXS(#%*
&8 =GB, % %" (V0. X (" B(HYL* ) >t (=4 > "8 A Y &Yk ) A%
QOUS/;" -("*: 4 (*>84%,.C #5Y" H¥>%6)% *5;.06% (F8Y6*$/; HIHO*H, #' " [*
&8 =06t )%6*0(," *-"' BY6*0-%6/ *-"#' /[ - ("B 8Y* HQ:,-*&8B; " =UH*5; 4% %% ¥ (*: 06>
)9%609%6))%.*:: &< (*$/:"%)%9-96696"#, ) %6+ & (. Yo+ & (5" &I 2*

*

H-%/ . *1"#$%&'-("*N8%&</-#*0()*%/%&")-&;/*("%Q/-"%6*

*

i 12*5(.,/%*5(.%/*",5:%)*5; &8%#*$/;"#*;" *&, *#8% Y0 '#H*

*

*

*

*

*

*

* Figure 1 Podule

Listing Label Figure 2 Verify Type and Number of Modules
T 12%5(.,/%#*)%*$)($%)/4%=)(,".%.*

X(. J%##8(,1.5%*=)(," %.*>-"8*,=#*  ()*%K,-$5%"*=)(,".-"=*H#&) %> #*("*%;&8*
5., /%*;" *5(,"-"=*);-[#*()*#(5%* %K, - 9;/%"*=)(,".-"=*5%'8(.?*AK,-9;/%"*
=), =& YR [Yor ()% - QB0 - & H ) <> HBY )t ("= (- T%.
,5-" 5*5(.,/9%*0);5%#*'( *)(0Q5(,"%.*);-/#*;" %, &B-"=*=)(,".-"=*>-)0*'(*
%] = (" B0HY) - [#P*B" ('8%)*5%'8(.x-#* (¥ &8* % (".-"=*>-)%*0) (5 %;&8*5(.,/%*
(4], =5 (N BYR) - > BRBYFZ) ([ " =r>-) Yo% &BY. X (K ¥ =4 (") -2

* Bl | = S =

* e | N

* |

*

*

*

*

*

Figure 3 (incorrect) Improper Figure 4 (correct) Shows continuous grounding
lugs and conduit wire used conductor with stainless ground screw
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*%*
*
*
*
*
*
*
*
*
*
* Figure S (incorrect) Flex exposed to physical Figure 6 (incorrect) Flex conduit run without
* damage support
&[* NBY&SH8;*>-)-"=*-#* &l H Yo" *>-'B*&; I, H*("*$] ;"#*",5:%)*(0*5(.,/%o#[*
*
[* NBY&<*8;*&;:%*;" *&(". - *-#*$) ($%0)/4*#,$$() %.*
*
%[* 18%)%*$/,=*&(""%&' (J#*;)%* #%.*0()*R.,/%*>-)-"=E*-"#$% &' *#;5$/%*(0*'8%*
&("%& - ("H* (*5:<Yo*#,)%*'8; * & (" Yo &' () #*;)%*0, /| 4* %" =;=% *
Figure 7 (incorrect) Connector loose and *
not supported on frame *
*
*

R[* 3),&',)%*:":88%.%:&&().-"=* (*$/:"#*
X )%&- ("H*

*
T8/ H+H#8(,/.+8;9%*;*.%';-/*(0*' 8%
#),& )% &85%" P+ 78%6*0-%6/.*
HS& ()H#8(,]. ) %9-%>* 8%+0-%6/. *
#),&);% 885%™ *(*&("0-)5*'8;*
45 & 806+ 8% H#, $$/-00.* %' -/ 7%
I"H#$06& ()*#8(,/.*&("0-)5*'8;"*'8%%*
5(.,/%#*;)%*0-)5/4*%;":&8%.* (*'8%*

Figure 9 Flashed Penetration (correct)
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H#),&' ) %% 4%0-)5/4*$ []-"=* $* (< 8Y*5 (.., YH*; HHYV0Y: 4/ (&;'-(HN-"H Vo) H &
S-##4), &) /*5 Y05 V0)#+>-"8% 8%6-)*/; =H8&) Yo > H[ 2*

*

_[* BSS)($)-; Vort-="H"H":11%. 7
[ 3-="&("H),&'-("6**

78%*#-="#*#8(,/.*:%*(0*#,00-&-%""*.,);:4-'4*' (*>-'8#";" . *'8%*%"9-)("5%""*
9(/9%. 2*H()*(,". () *#-="HE*'8%*#-="*#8(, |.*:%*%-'8%)*5%0";/*()*$/;#'-&*>-'8*
%"=);9%.*()*5;&8-"%*$)-""%.*/%"%)#B*%/%&") (Q$8( (*$/;'-"=E*-"*;*
&(")#-"=*&(/()* (*'8%*#-="*:;&<=)(,".?*1/%U-=/;#Q&(9%)%.*$;$%)*()*
1;5-";'%.*$;$%)*.-)%&'()-%#*;) %> /#(*; &&%$';:/%*3$)(9-.%.%'8;"*' 8% H#-="#*
)%*#,00-&-%"/4*$) ('988.*0) (5*'8%*%"9-)("5%"*-"9(/9%. 2+ 78Yo*#-="#*()*
~)%&'()-%oH*#8;/1*:%*;";&8%.*' (*8%*%/%&")-&;/*%K ,-$5%"*()*/(&;'%.*
1.C;&% "' (*'8%*-.%"'-0-%.* %K ,-$5%" ?*

b)* 1)(9-.%*;*#-="*-.%"-04-"=*GN*$(>%)*
#4#'9%5%,")-1,'%#*, *GN* .-#&("%&'
ghdS?P_?*18('(9(/';-&*1(>%)*

3(,)&%i?*78-#*#-="*5 #*-"&/,.%6*

-?7* W$%);'-"=*&,))%"*
NE)(9-.%.*-"*-"- 1 4P *
)%9-%>QQ#,5*(0*$;);//%/*
#(,)&%*&-)&,-"*($%);"-"=*
&,)) %" H[*

--?2% W$%);'-"=*9(/';=%*
A$)(9-.%.*-"*-"-1 gL
)%9-%>QQ#,5*(0*#%)-%#*  Figure 10 PV Power Source Sign
5(.,/%#*($%);"-"=*9(/";=%*

- H#(,)&%*&-)&,-'T*
---?* X;U-5,5*#4#%5*9(/';=%*ghdS?bi*
-9?7* 38()'Q&-)&,-*&,))%"*ghdS?ji*

&[F 1)(9-.96* =" 0%"-04-"=*;&*$(-"*(0*&(""%& - ("*ghdS?PCi?**
T8 H-="*5 #"&, Yob*

2% X;U-5,5%:&*($%);-"=*&,)) %"

7% W$%);-"=*9(/;=%* ORSE*RS|E*R(

O*CiS*2(/#[*

[ NBYGES*B;"-"0%) %6)*5; &BYH&/I(, #4(**("%Q
[-"%* -;=);57*

OB[* 1)(9-.96*H-="*- %"-04-"=*#>-'&8*0()*;/'%)";"-9%*
$(>%) HAH %57

Figure 11 Inverter Listing Label
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BrH-="#8(,/ ¥:06*5(,"%. ("()*"%U  "*(*'8Y*12*HAH Yo5* -H&(" V& "=
59%;"#+>-'8%'8%6*> (). #*' (* 8%6*%00%ED*Y 12+ 34H Y65+ G-#& (" V& Z*-"+:*
5-"-5,5%(0%_VjZ*8-=8*/9%"00)#7*10% 8-H&(""Yo& *-#*"("*/(&;'%.*; * 8%6*#06)9-&%*
H&("%& E*O(//(>*'8%*)%K - B +-"*aAN*hdS?Ph* M[6*

" *

NEC 690.56 (B) Facilities with
Utility Services and PV Systems.
Buildings or structures with both
o0 2. SRR utility service and a photovoltaic
osconcer B osconnecr system shall have a permanent

7 | plaque or directory providing the
location of the service
disconnecting means and the
photovoltaic system
disconnecting means, if not

located at the same location.

Figure 12 PV System Disconnect Signs

O[* 10*HAH%5*-"8), IXWS'-(";/*3"" . 4*3AH YSE*S)  (O-. 6% *H-="*:"'8Yp*5;-"*
#90)9-& Yo% -HE&("" Y& *GOSR2ji*" (-04-"=*SHH" */(&;'-("*(0*'8%*($'- (" /*#'" .. 4*
HAH Y57

78%*$)-5;)4%$, ) B (HY0*0()* B-HH#-="5-H+ (*-.%"-04%/(&; - ("*(0*.-H& (" Y &' #*0()*;*
HAH Yo, $/A-"=+B(S%0)* (*;%:,1.-"=*  "*: -("F(F'BYo*, /- 4*H96)9-&%b P

Figure 14 Close-up of sign for emergency
personnel

Figure 13 Sign at service entrance
required by 702.8

22



Worksheet for PV System Field Inspection

One-line diagram comparison

#**("%Q/-"%*.-;=);5%,9;-/;:/%*;"*'8%*#-'%J*
12*5(.,/%*5(.%/*",5:%)*5; '&BYo#* S/ #*;" *&, " #B%Yo'#
12*5(.,/%#*;)%*3$) ($%)/4*=) (,".%.*>-"8* ,=#*("*%;&8*5(.,/ %

0*%K,-9;/%"*=)(,".-"=*5%'8(.
12%:));4%>-)-"=*- & ("H-#'%"*>-"8* S/ " H#* N p* (0*5(.,/ Yo
N8%&<*'8;"*&;:/%*;" *&("., -"*-#*$)($%)/4*#,$3()'%.

18%)%*$/,=*&(""%&' () #*;)%* #%.*0()*5(. /1 %*>-)-"=E*-"#$% &"*;*
#,5%/%*'(*5,<%*#,)%*' 8;*&(""%&' (J#*;)%*0,//4*%"=,=%.

1"9%)'%)*5(.%/*",5:%)*5; '&8%#*$/;"#*;" *&, *#8%%'#

Structural Attachment of Array

N("0-)5*'8;™*0((-"=#*;"*#,$$()*#'  ),&',)%*5;'&8*'8%*#,$$/-%.*.%'";-/?
N("0-)5*'8;*5(.,/%*;";&85%" *5;'&8%#*'8%*#,$$/-%.*.%";-/?

PV System Signs

G(*#-="#*8;9%*#,00-&-%"*.,);:-[4*' (*>-'8#';".*'8%*%"9-) ("5%"J

3-="*1.96"-04-"=*18('(9(/';-&*1(  >%)*3(,)&%*; *GN*.-#&("%& [
W$%);'-"=*&,)) %" B) (9-.06.%-"*-""-:[*$/:"%)%69-%6>[
W$%);'-"=*9(/';=%*"$)(9-.%6. %"= [*$/"*)9%69-%6>[
X;U-5,5*#4#'%5*9(/';=%* hdS?b]
38()'Q&-)&,-"&.,))%" * hdS?j[

3-="%- 0"-04-"=*BN*$(-"*(0*&(""%&- ("**hdS?Pc]
X;U-5,5%($%);'-"=*&,)) %" *A$) (9-.% . *-"*-"-'-: [*$/;"*)%69-0%>[
W$%0); -"=*BN*Q(/';=%*$)(9-.%.*-"*-"-"-: [*$/;"*)%9-%>[
3-="% 00™-04-"=*#>-'&8*0()*;/'%)";"-9%*$(>%o) *#AH %5

3-="%: M BYHA5;-"*406)9-&U6* -HE % & *\DSR2J[*"(-04-"=*8%*'4$%
(& (H(OF BN ($'- (" A HAR Y5
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B11AaG!]6*
*

A]|BX1DA*3FMX!77BD*
*

N&,'HBYYO'HO()*$) (., &'HH-"*#%0$;);'%*; ", &85%" #[*
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Worksheet for PV System Plan Check

Supplied Diagrams

Qi k- &MU - =) 5, $B/-0b. ¥>-'8F 8%+ $96) 54 $; &< =0 J*
D(&;"-("*(0*5;C()*%K -$5%"*-.%"'-0-% . *("*$/;"?
q# %+ ("00Q/-"%0* - =) 54, $$/-%6.¥>-'8% 8%6*$%6) 5-"+$: & <; =06 I*
q B));4*&("0-=,);"-("#8(>"
q B));4*>-)-"=*-.%"-0-%.
q N(5:-"%)VC,"&'-("*:(U*-.%"-0-%.
q N(".,-*0)(5*B));4* (*12*1(>%)*3(,) &%6*G-H#&(""%&*-.%"-0-%.
q AK,-$5%"*=)(,".-"=*#$%8&-0-%.
q G-H#&("" Y& *#$%6&-0-%.
q N(".,-*0)(5%.-#&(""% & (*-"9%)'%)*-.%""-0-%.
q 1"9%)'%)*#$%&-0-%.
q N(".,-"*0)(5*-"9%) %) * (*.-#&("" Y& (*$:"%%/*-.%"-0-%.
q 34#'%5+=)(,".-"=*#$%&-0-%.
q 1(-"*(0*&("%& - ("*;"; &85% " *5%'8(.*-.%"-0-%.

Inverter Information

qY# B)%*&, *#8%%'#*$)(9-.%.*0()*!"9%)'%)J
3I@RPSSF 1"9%0)'%)*5(.%/*",5:% )
gq%# I#*-"9%0)'%)*/-#'%.*0()*,'-/-'4*-""%) ; &'- QA o*NAN*/-#*(0* Al-=-:1%*1"9%) %) #]

RPSS*;"#  X;U-55*&("-",(#*(,'$, *$(>%)*;*cSfN

RPSONhSS*2(/'# _ 1"$,*9(/';=%*);"=%*(0*-"9%) Y%

PV Module Information

QUi B)%6*&, *#8%%6'#*$)(9-.%.*0()*12*5(.,/1%#]

gq%# B)%*'8%*5(.,/%#*/-#'%.I* " #% Yo *NAN*/-#"*(0*A/-=-:/%*12*X(.,/%#[

CR?[*2(/'# WS$%"Q&-)&,-*9(/'; =%+ 2(&[*0) (5*/-#'-"=*/;:%/

hSS*2(/'# X;U-5,5*$%0)5-##- 1% #AH Y5+9(/';=%*0) (5*/-#'-"=*/:%/
c2b*B5$# 38()'Q&-)&,-"*&,)) %" FNH&[*0) (5*/-#'-"=*/;:%/
OP*B5$# X;U-5,5+#96)-%#*0, #9%*);'-"=*0) (5*/-#-"=*/;:%/
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X;U-5,5*$(>%6)*;*3":".2) X T%#*N(".-'- ("#*15;U*("™D:: %/[*

OcS*I;"#
*2(/'# 2(/";=%;"*15;U*0) (5*/-#-"=*/;:%/
c?RP*B5$# N,))%""*;"*15;U*0)(5*/-#'-"=*/;:%/

Array Information

8,5:96)*(05(../%oH*-"*4%) %6

oS
R a,5:%)*(0%$:)://%/*#(,) 8%*8&-) &, -'#
RS (31" 5:%)*(0*5(.,/%#

S*2(/'# W$%);-"=*9(/";=%*
A" B:0)*(0*5(.,/Yott*-"+H#9%)- Yo U5( ., /%*9(/';=%*; *15;U[

j?P*B5$# W$%);'-"=*&,))%""*
A B:0p)*(0%$;):/1%/*#(,) &Y%o* &-) &, - H*U*5(.,1%%*&,)) %" *;"*15; U[

cjc*2(/'#r X;U-5,5*#4#'%5*9(/";=%* hdS?b[
i, 5-"=%5-"-5 5*06U$%& %6, %5$%6);',)%6*(0*OPHQ*CR?j2*U*0?0_*U*OS*s*cic*2(/'#
O0?bP*B5$#r  38()'Q&-)&,-*&,))%"* hdS?][
rc?b*B5$#*U*O?RP*U*R*s* 00 ?bP*B5$#

Wiring and Overcurrent Protection

96 1-)%* 4$%*-#dSIN*>%*); %.

QY N(".,& ()*;5$;&-'-%6#*;)%*#,00-&-%"
P?d*B5$#  X;U-5,5%12%#(,)&%*&-)&,-*&,)) %"

b? *B5$#  X-"-5,5*12%#(,)8&%*&-)&,-"*;5%;&-'4
OC?h*B5$#  X-"-5,5*12%(,'$, *&-)&,-"*;5$;&-'4
X-"-5,5*-"9%)'0%6)*(,'$, *&-)&,-"*;5$;&-'4

OP?S*B5$#
QU 3(,)8&%6*N-)&,-"*(9%)&,)) %" *$) (‘%o&. - ("*-#*#,00-&-%"
a\B 10%-"9%6)'0b)*-#+"("*/-#% *0()*" (*::8&<0%%.*&,)) %" E*.(Y%6#+%; &8*#(,) &
8&-)&,-'*8;9%*(9%)&,)) %" *$) (Vo& - ("*-"*&(5$/- ;" &%*>-'8*' 8%

|-#%.*5;U-5,5#9)-%#*0,#%J
10*-"99%6) %) *-#*/-#%.*0()*" (*:;&<0%%.*&,)) %" E*(9%)&,)) %" *$) (%&-(

q
-H¥(*"%&YoHHH; ) 4*-0* ("1 4% >(*$;); 1% #')-"=#*) %o * & (" % &'%. *'(

'89/6*-"9%6)'%)?
W9%)&,))%"*$)('%6& - ("*("896) %) *W,'$, *N-) &, -*-#*#,00-&-%"

q%#*QOP*B5$#
q%# 1(-"*(0*&("%&"-("*5%%'#*$)(9-#-("#*(0*aAN*hdS?hc?
ORP*B5$#  1(-"*(0*&(""%&-("*$;"%/*: #:;)*);"-"=
*
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Roof Information (for rooftop systems)

a(

B)%*'8%*&(".,& ()#*0)(5*'8%*12*B));4*),"*'8)(,=8*'8%*8(,#%J
10+ AYGHE*>8: *500'8(.*>//*:00* HY%. ¥ (*..) Yo 8Y%6*$) (' Y6& - ("*-##,Yo#)
196-=8"*(0%;)):4*0()*)((0' ($*#4A# Yo 5#*

AB(," 4 $%)*H#K, ;) %*0((QQ-"&/,.%*5(,"-"=*8;).>:) %]
r5(.,/%*-#*R?hb*/:#VH#K?2*0'?2*;" . *8;).>;) Yo*-#*/Yo##*'8;"*S?_*[:#VH#HK?*0'?

*4%:)# B=%*(0*:,-/.-"=*")((0*#),&',) %]

ANQ*: -5 0 00)% S*A%0;)#*(/.%,".%;));4*>%-=8"*-#*/Y%##+'8;"
*h*/:V#K?0"?E*'8%"*%"=-"%%)-"=*&;/&#*,"" % &%##;)4*0()*) ((0*/(;.-"=[
a\B

X[ HVHK?*0'?2r

10%)((O*#), &', )Y6*-#*(9%)* _S*A%: )#*(/.E* %o#&)-:%*#),&',):/*%/%5%"#6
@:0'%)#6
3-T9%*(0*);0'%)#* % ?=?*RnUhn][
3$;"%(0%);0'%)#*"%?=2*Oco]

3$:8-"=*(0%):0'%)#*"%?=2*Rcn]

&(5$*#8-"=/%

q%#

1.96™-04%)((0-"=* 4$%* % P=2*&(5$*#8-"=/YE*5; #(") 4% -/ Yo E*#8; <Y *%'&

#9806 0" -/*(0¥12*$; "06/*5(, -"=*:"; &85%"*'(*8%*)((0Q0);5-"=*
595:%)#*$)(9-.%.J

#%:/%.¥>-'8% )%'8:"% |.%"-04*5%'8(.*(0*#%:;/-"=*)((0*$%"%"); - ("#*

LLLI L P 0 |

Np?=2*0/#8-"=E*#%,/%.*>-'8*,)%'8;"%*&;,/<E*%'&I[
Ground Mounting Structure (for ground-mounted structures)
a\B

1%-=8"(0%)));4

AB(," %) HK, ;) %*0((QQ-"8&/,.%*5(,"-"=*8:).>}) %]
B)%*'8%*.%0";-/#*(0*'8%*;));:4*#,$$() #E*0);5-"=*5%5: %) #E *
1 HO(, (RS EE FO((-"=#4$)(9-.%.
' 896*-"0()5; - (" ("5(,"-"=*#), &' )Y & ("H#), &'~ ("*$) (9-.%. J*
NO*'8%*5(,"-"=*#),&',)%*-#*,"0;5 -/-;)*'(*'8%*/(&;/*C,)-#.-&'-("".*

H45()%6*'8; " H-Ur0%9%0'*;:(9%*=); Yo E*-"*5;4%)%0K , -)%6*0%" =-"06%6)-"=*&:/&. /' ("#?]
HE'86% %' -/*("*5(.,1%*;": &85%" ¥506'8(. ¥ (*5(,"-"=*#"), &', %o+
$)(9-.%.J
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Worksheet for PV System Field Inspection

One-line diagram comparison

q #**("%Q/-"%*.-;=);5%,9;-/;:/%*;"*'8%*#-'%J*
q 12*5(.,/%*5(.%/*",5:%)*5; '&BYo#* S/ #*;" *&, *#B%Y'#
q 12*5(.,/%#*;)%*3$) ($%)/4*=) (,".%.*>-"8*/,=#*("*%;&8*5(.,/%
0*%K,-9;/%"*=)(,".-"=*5%'8(.
q 12%:));4%>-)-"=*- & ("H-#' %" *>-"8* S/ "#* M p*(0*5(.,/ YoH#]|

_ar  NBY&S*8;*&;:/%*" *& (".,-*-#*$)($%)/4*#,$3()'%.
IN(™):&'()*0-U%.*'8) %%+ $/; &Yott*>-'8*-"#,00-&- %" *#,$$()’

Q_ 18%)%*$/,=*&(""%& (J#*;)%* #%. ¥ 0()*5(.,/%*>-)-"=E*-"H$ Y& *

#5819 (5, <0, 0* 8 *&("%& (#47)%0%0, 1 4*%"=;=%.
g 1"9%)'%)*5(.%/*" 5:%)*5; '&BYHS/;"H ;" *&, “H#BYY'H

Structural Attachment of Array

q N("0-)5*'8;*0(("-"=#*"*#,$$()*#  ),&')%*5;'&8*'8%*#,$$/-%.*.%'";-/?

q N("0-)5*'8;*5(.,/%*;";&85%" *5;'&8%#*'8%*#,$$/-%.*.%";-?

PV System Signs

q G(*#-="#*8;9%*#,00-&-%""*.,);:-/-4*' (*>-"8#";," . *'8%*%"9-)("5%"J

q 3-="%1.96"-04-"=*18((9(/-&* 1(>%)*3(,)&%* N *GN*.-#&(""%&
q WS%);-"=*&,))%"*N$)(9- .06 """ [*$/;"*)%9-%>[
q_ W$%);-"=*9(/;=%*A$)(9-.%.5"*-"-"-1/*$/;"%)%9-%>[
q___ X;U-55*#4#'%5*9(/;=%* hdS?b[
q__ 38()'Q&)&,-"&,))%"**dS?j[

q 3-="%.0"-04-"=*BN*$(-"*(0*&(""%&-("*"hdS?PC]
q_ XU-555($%);-"=*&,))%"*\$  )(9-.9%6. """ :[*$/;"¥)%9-%>[
q__ W$%);-"=*BN*O(/;=%*"$)(9-.%.*-"*"':/*$/;"*)%9-06>[
Q 3-="% 06™-04-"=*#>-'&8*0()*;/'%)" ;- 9%*$(>%o) *#AH %5

aVB_ 3-="%"8U6¥5;-"+#96)0-&ObMHE& (" V%& * M SR2)[*"(-04-"=+8%* 4$%
(& (H(OF B ($'- (" A HAR Y5
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cZUjzUcz*
aAXB*CH
N-)&,-'*

_VCZAXTAN(". -*>-'8%'>(*pOS*
BI+E*7LIa*&(". & (#*;" *:*
pOS*BI+E*7LIa*%6K,-$5%"*
=)("-"=&(" & (00 I*
&(".,-*0)(5*)((0'($*&(5:-"%)*'(*
12%1(>%)*3(,)&%*G-#&(""%& [* \

B$S$)(U-5;'%*.-#'"&%*
0)(EH)((O' (U™ (*
#>-'&8*-#*bP*0%%'*

/

OVRZ*DHaN*N(".,-"*>-'8*'>(*
pOS*BI+E*7Lla*
&(". & O#*;" **pOS*
BI+E*7Lla*%K,-$5%""*
=)&)
12*1(>%)*
3(,)&%*
G-H#& ("8
/\"('%*C[**

GNVBN*I"9%)'%%)*
A (Yo PE*hE*U*b[*

&(".

12%W,'$,
X%'%6)*
/\"('%*j [*

12*B));4*"RSE*OCSQI; ¥ 12¥5(., [9b#*-"*>(*

HO)-Qb##)-"=#*(0*OS*5(.,/%#\" (Y#*OUR[*

N(5:-"%%)V*
t,"&-("*M(U*
/\"('%*_[*

OVRZ*DHaN*N(".,-"*>-'8*>(*pOR*BI+E*
7LIa*&(". & (#E**pOR*BI+E*7LIa*

%K, -$5%"*=)(, "=+ &(", &' ()" X
Pi*BI+E*7LIa*GN*&-)&,-"*=)(, " -"=*

& OFNO0* & ("~ *0) (5*1"9%) %) *
'(*X;-"%396)9-&%*1; "%/ [*

X;:-"*306)9-&%*
1;"0%/*
1"996)'%6)* A"(9%*QO[*
W,'$,™ F-/-4*
GHE("W&™ G50,
A"('%*d[* /\"('%*OS[*

>4

O

< 1"996)'%)*>-'8-"*OS*0% % HO——»

a('%H6*

O 12¥B))A%&("-"#>(*$);/1%/*#)-"=#*(0 *OSE*OCSQI;" X (. /%o#*-"+4%)-%6#* RSQ5(. [ UH[*

R?*  12*B));4*>-)-"=*(*&(5:-"%6)*-#*POS*BI+*FIAQR*>-'8*0;&' ()4Q-"#'1//% *XN*&(""%b& (#* (*
06)0:&%6*>-'8¥5(., /%6 2*
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