2640 Wp (RATED POWER)
ROOF=MOUNTED PHOTOVOLTAIC ARRAY
ISOFOTON 165W, 16 PL
NOMINAL 48 VDC, 4 IN SERIES X 4 IN PARALLEL 24 VDC BATTERY BANK
o VOLT, US BATTERY 8PL
NOTE: 8| 4 SERIES NOTE: 8| 4 SERIES MPPTQPC&AEEEVSCC)’NE%%LLER 4 IN SERIES X 2 IN PARALLEL = 24 VDC @ 440 AHR
165 W PANELS 160 W PANELS | voc = 86.4 VDC Isc=20.28A UL LISTED 24 VDC NOMINAL
2#6 AWG THWN-2
sc = 1014 b _____ 1-$6 ANG THWN-2CR SATTERT BANK
AMPS (2PL) o | 3/4" CONDUIT (2PL) DC SYSTEM ENCLOSURE 24VDC NOM b~ §4/0 ANG-2C
Q oo 204 : PHOTOVOLTAIC ARRAY NU()LTEUSATEDE% 4—#BAWG |THWN—2 IN"2" CONDUIT
20 SO | DC DISCONNECT - e - a . -—T - . . . . . — _ _ _ _ _
Voc = 86.4 VDC _! A 20A | 2 POLE, 60A, 250VDC, 40A—FUSED | GCFP-2 |
2#10 AWG RHH 208 [TE A | 70A
SUNLIGHT RESISTANT (2PL) S o w | o 24 \\DC MPPT A P 1
WITH 2#10 BARE CU GND 5 S CTRL #1 P Sl I
COMBINER BOX : | 40 Yo B0AT T osa |
O O
20A FUSED (TYP) | ) 40A L 24 VDC MPPT 6 0/60?3 53 >25OA
=P WS ! - CTRL #2
NOTE: 81 4 SERIES NOTE: 81 4 SERIES - | — - — ] ——#4/0 AWG-2C
165 W PANELS 165 W PANELS 4—#6 AWG THWN-2 | 3.5 KW UTILITY INTERACTIVE INVERTER
17#10 THWN-2GR 1004, MLO 24 VDC TO 120 VAC, 60HZ }
1—1/4" CONDUIT (2PL) 190 VAC. 1PH NOTE: 8 10. 11. 18 DC
Isc = 1014 - _ _ 1> ) _ _ _ _ - Y 1 TS _ _ _
AMPS (2PL) R CRITICAL LOAD PANEL ~AC
YIS Iy oUT]  [N/OUT
Y o o -~ 53 5 120 VAC
| A OB 2—4#6 AWG THHN ——
Voc = 86.4 VDC | 20A -5 o B i
oA oo | 10A — 1-#6 AWG THHN OR | |
2#10 AWG RHH T0 CUSTOMER'S 2N 2" CONDUIT
o/ o -l 55| 504 | ) 504
SUNLIGHT RESISTANT <2P|_> o 120/240 VAC “10A7 | | §| >
WITH 2#10 BARE CU GND —~T—° O0—=
i COMBINER BOX BACKUP LOADS 10A | 120 VAC U=
-5 34 2—#6 AWG THHN MECHANICAL
20A FUSED (TYP) o
N | — —1—#6 AWG THHN GR— - INTERLOCK
-1 ° 2" CONDUIT 50A MANUAL
EXISTING ELECTRICAL SERVICE é : : LBYPASS BKR
ENTRANCE & LOAD CENTER | | | 41 OUT NLO
r____NQTEI_M_, 1_9_T __________ - 120 VAC NOTES: 6, 13 | | | | o
| I | | 0p—200 AMP _ 2-46 AWG THHN | A B y
P - ] #6 AWG THHN GR ™ | | | o |
JTimy 1 N | < MAIN | | 2" CONDUIT | | NOTES: 14 20, 21 | Y BYPASS INPUT
BIDIRECTIONAL |/ A\ N 7 BREAKER | | O 4 7 1] | A o
. | | |
NOTE: 2 || b T = 6 AN Al
o | P N\, | | |
| \ v / | C O © | WV o) v, | K |
N // | NOTES: 1, 3, 7 | | ——
e < R B PHOTOVOLTAIC SYSTEM UTILITY PHOTOVOLTAIC SYSTEM | __120VAC 4—#6 AWG THWN-2
/1\ DISCONNECT SWITCH DEDICATED KWH METER 1”—#6 AWG THWN—-2GR
- mm : POL<E1 ggA2>250\/AC FORM 12S AND HUB 2= CONDUI
: : NOTE: 14, 16, 17, 22
120/240 VAC, 1PH ’ ’ ’
KEY NOTES:
1. LABEL "INVERTER OUTPUT CONNECTION. DO NOT RELOCATE THIS OVERCURRENT DEVICE.” 15. INSTALL AS REQUIRED TO ENSURE PHOTOVOLTAIC SYSTEM UTILITY DISCONNECT SWITCH AND iENEEQRUA”:L)MNEﬁTrEISHALL b INSTALLED 1N ACCORDANGE WITH THE 2011 NEC AND AL
LOCATE BREAKER AT OPPOSITE END OF BUS FROM MAIN BREAKER LOCATION PER NEC METER AFC RATINGS ARE NOT EXCEEDED. LABEL "PHOTOVOLTAIC SYSTEM CUSTOMER FUSED :
705.12(D)(7). DISCONNECT”. SWITCH COVER TO BE LOCKED BY CUSTOMER AT ALL TIMES, AND COMPLY WITH APPLICABLE REQUIREMENTS OF THE LOCAL AUTHORITY HAVING JURISDICTION.
2. BI-DIRECTIONAL UTILITY METER TO BE INSTALLED BY UTILITY COMPANY (WHEN REQUIRED). NEC 705.22 EAIV[)ECL /EFEFEA%YWELANW%HSBCT)USERYJVE%EGMgS&T?NEU|(%$NQ'EEOMU§D UA[\IED éggaﬁll_DLECDOl\TlgEélﬂLC?NWS FOR
3. LABEL BREAKER "PHOTOVOLTAIC ELECTRIC POWER SOURCE” PER NEC 705.12(D)(4) AND 16. LABEL"PHOTOVOLTAIC SYSTEM METER”. METER ENCLOSURE & SOCKET PROVIDED & SHALL BE MADE IN ACCORDANCE WITH NEC 6904 (C)
"BREAKERS ARE BACKFED” PER NEC690—64(B)(5). LABEL WITH THE MAXIMUM AC OUTPUT INSTALLED BY CUSTOMER PER APS ESRM. ELECTRO—MECHANICAL METER PROVIDED BY o FOLLOW MANUFACTURERS' SUGGESTED INSTALLATION. PRACTICES AND WIRING
OPERATING CURRENT AND THE OPERATING VOLTAGE PER NEC 690.54. CUSTOMER. SPECIFICATIONS FOR ALL EQUIPMENT
4. LABEL PHOTOVOLTAIC SYSTEM UTILITY DISCONNECT SWITCH(1 OF 2)”.SWITCH COVER TO BE 17. CUSTOMER TO PROVIDE & INSTALL RING—TYPE METER SOCKET WITH NON-DETENTED FORM ‘ ; ,
LOCKED AT ALL TIMES. SWITCH TO BE VISIBLE OPEN & ACCES<S|B||_|TY> PER UTILITY 12S ELECTROMECHANICAL METER WITH TERMINAL CONNECTIONS AS SHOWN UNTIL SUCH TIME 2 o SHALL BE RATED AND LABELED SURLIGHT RESISTANTE WHERE EXPOSED
REQUIREMENTS AND CONFIRM TO NEC 705.22. THAT APS INSTALLS THE PRODUCTION METERS. LABEL METER SOCKET "CRITICAL LOAD £ DC EQUIPMENT SHOWN FOR ILLUSTRATION PURPOSES ONLY. ACTUAL DESIGN SHALL BE
6. LABEL'WARNING: THIS SUB—PANEL FED FROM MULTI POWER PRODUCTION SOURCES.” SUB—PANEL METER * AND INCLUDE "UNI-DIRECTIONAL METER™ LASEL ON THE METER SOCKET. IN ACCORDANCE WITH THE NEC AND MANUFACTURER'S SPECIFICATIONS AND INSTALLATION
5. LABEL "PHOTOVOLTAIC ARRAY DC DISCONNECT SWITCH"PER NEC 690.14(C)(2). LABEL WITH 18. OPTIONAL INVERTER GENERATOR INPUT (GEN IN) NOT USED [NOTE: IF A BACKUP SHALL BE IN ACCORDANCE WITH AHJ REQUIREMENTS.
OPERATING CURRENT, OPERATING VOLTAGE, MAXIMUM SYSTEM VOLTAGE, AND SHORT CIRCUIT GENERATOR IS CONNECTED TO THE INVERTER, THEN A SEPARATE DISCONNECT SWITCH AND F. PER 705.10 A PERMANENT PLAQUE OR DIRECTORY, DENOTING ALL ELECTRIC POWER
CURRENT PER NEC 690.53 SWITCH TO BE LOCKED PER NEC 690.7(D). METER /METER SOCKET WILL BE REQUIRED ON THE GENERATOR OUTPUT SUBJECT TO APS SOURCES ON OR IN THE PREMISES, SHALL BE INSTALLED AT EACH SERVICE EQUIPMENT
8. INVERTER TO BE LISTED TO UL1741 REVIEW /APPROVAL.] LOCATION AND AT LOCATIONS OF ALL ELECTRIC POWER PRODUCTION SOURCES CAPABLE
9. METALLIC CONDUIT SHALL BE USED WITHIN BUILDING PER NEC 690.31 (E). 19 LABEL SES "WARNING:MULTI POWER PRODUCTION SOURCES INTERCONNECTED TO THIS OF BEING INTERCONNECTED.
7. PROVIDE WARNING SIGN PER NEC 690.17 READING "WARNING—ELECTRIC SHOCK HAZARD—DO L ECTRICAL SERVICE.”
NOT TOUCH TERMINALS—TERMINALS ON BOTH LINE AND LOAD SIDES MAYBE ENERGIZED IN THE ‘

OFF POSITION. 20. LABEL "PHOTOVOLTAIC SYSTEM UTILITY DISCONNECT SWITCH (2 OF 2)".SWITCH COVER TO

10. GROUND FAULT PROTECTION PROVIDED IN DC/AC INVERTER. BE LOCKED AT ALL TIMES. SWITCH TO BE VISIBLE OPEN & ACCESSIBILITY PER UTILITY 1234 South Main Street

11. GEC TO BE INSTALLED AS REQUIRED BY MANUFACTURER INSTRUCTIONS AND NEC 690.47. REQUIREMENTS AND CONFIRM TO NEC 705.22. An¥c|_it%,0/;ri5zgge£gézs ABC BATTERY BACKUP CO. INC.

12. LABEL "MAIN BREAKER HAS BEEN DE—-RATED PER NEC 705.12(D)(2)" & " MAX____AMPS” 21. PHOTOVOLTAIC SYSTEM UTILITY DISCONNECT SWITCH (2 OF 2)”IS REQUIRED IF CRITICAL o

13. OPTIONAL CRITICAL LOAD SUB—PANEL ON THE OUTPUT OF THE INVERTER IN USE [NOTE: LOAD SUB—PANEL IS NOT ACCESSIBLE BY APS. ( ) ONE-LINE ELECTRICAL DIAGRAM

APPROVALS DATE

A SEPARATE PHOTOVOLTAIC SYSTEM UTILITY DISCONNECT SWITCH (2 OF 2) WILL BE REQUIRED 22 A PERMANENT PLAGUE OR DIRECTORY DENOTING LOCATION OF PHOTOVOLTAIC SYSTEM 3.5 KW AC PV/BATTERY SYSTEM

ON THE INVERTER OUTPUT FEEDING THE CRITICAL LOAD SUB—PANEL. WHERE THE UTILITY DRAWN  ABC 11-4-2016

DOES NOT HAVE 24—HR UNRESTRICTED ACCESS TO THE CRITICAL LOAD SUB—PANEL] UTILITY DISCONNECT SWITCH (2 OF 2), OR LOCATION OF ACCESSIBLE CRITICAL LOAD 12345 W. OUTBACK WAY
SUBPANEL SHALL BE REQUIRED AT CRITICAL LOAD SUBPANEL METER. CHECKED

14. EQUIPMENT SHALL BE TESTED, LISTED AND MARKED TO WITHSTAND THE AVAILABLE SHORT
CIRCUIT CURRENT.

ENGINEER ANY CITY, AZ 85123

NOTE: SYSTEM DESIGNED
IN ACCORDANCE WITH THE
2011 N.E.C.

REV. A CODE INTENT NO. DRAWING NO.

N B 100-0001
120V BATTERY SYSTEM SCALE NA REV A SHEET ]_O,: 5




CTRL #1 CTRL #2
T T | 24VDC — BOA MAX
_E- F|| ~ E- = | #6 ANG THWN-2 (2PL)
MPPT PHOTOVOLTAIC Z 3= £|| £ 3= £ |
CHARGER CONTROLLER ~ a0 |l & ao @ |
OPL, 24VDC, 60A mi=irslisi=sie | 3.5 KW UTILITY INTERACTIVE
ETL LISTED TO UL1741 | INVERTER
DC SYSTEMS B I I i S e e e ———————— 24 VDC TO 120 VAC, 60HZ AC SYSTEMS ENCLOSURE
ENCLOSURE — . Lo = 1 6P 24 VDC | ETL LISTED TO UL1741 ETL LISTED TO UL1741
"o2U0=250A NOTE 7 %< %< NOTE 71 [ 708 4/0 AWG NOTES: 8, 10, 11, 18 e
UL LISTED 40A _ _ T 250A | . 0A
B LS s SRS Nl | I M ey - -
o o' o [ .
FROM PHOTOVOLTAIC PV#T | | 100 1 T LoslL1s | Nin .
ARRAY DC > 4 [ O/_\O l\ !, 6 o 8 \\/I : — Nout ol H1 INPUT
DISCONNECT SWITCH  PV#2 o \_/ o DC Hout o
= — | c D MANUAL |9
G — | 0 iy 6 T__ X BYPASS
\ | 5 - | © o “BREAKER
: ] N 2P—50A
O — _ - ! |
4—46 AWG THWN-2 | o 76 AWG THWN-2
1—#10 THWN=2 GND 5 24\DC I ] | |
1—1/4" CONDUIT GND 4/0 AWWG™ T e - OOO;TO
. |wNoTE7 o2 coNowim | | SV
- - - - O
100A, MLO | -
@ @ @ @ 120 VAC, 1PH S
CRITICAL LOAD PANEL o
24 VDC BATTERY BANK s 6, 10 al e
—_ _|_ N
6 VOLT, US BATTERY 8PL Ao L Q[ O o8 5 ~ AV
4 IN SERIES X 2 IN PARALLEL | T e . o
ZZAZLLLVSXTT@E)RjS\%/IRAIHE ;&//%@ Ol ®| © ! N 4c[elonD
—-—t—25,.,0—0 NOTE 7 2
® O | 1® || —5 — T 1
0 custouer o] i
o NOTE: 14,19 _______________ j 120/240 VAC - 2 T O B = T WG, TN 2
| | | | | | = N
| i ! l | ?\,N . m—— i i 4 L 2" CONDUIT
' - | §<‘< ' 120 VAC \/ . G }\
TN 7 | 20— 46 AWG THWN-2 e e CRITICAL LOAD SUB—PANEL N G
iy |/ N T | 146 CU OR ‘ﬁ b5 U GR UTILITY DISCONNECT SWITCH | [T vV
\ © ¢ 1P—40A 2" CONDUIT iy 2 POLE, 60A, 250VAC L PHOTOVOLTAIC SYSTEM
BI—DIRECTIONAL l (/ T \ : o | 27 CONDUIT |
METER 1\ l I v 7 Thores 1737 A o N ] NOTES 14,20, 21 | DEDICATED KWH METER
NOTE: 2 1 N\ (T T S| ¢ | = ™ AND HUB, R—125-1513
BN 7 o | - N ) NOTE: 14, 16, 17, 22
i 71777 : ; : : L L
: i § o | v G Bl T
L T0 UZTILITY GRID § : PHOT%YSOC%@IISE gTYSg\%TATCLIjTILITY
120/240 VAC | |
- —— o 2 POLE, B0A, 250VAC outh Main Street
= Sern NOTES: 4.7 14 iiszstgﬁ%gﬁg;% ABC BATTERY BACKUP CO. INC.
THREE-LINE ELECTRICAL DIAGRAM
e e 3.5 KW AC PV/BATTERY SYSTEM
rv— 12345 W. OUTBACK WAY
—GINEER ANY CITY, AZ 85123
REV. A SIZE | CODEINTENTNO. | DRAWING NO.

REFER TO 1-LINE NOTES ON SHEET 1 OF & o o T peva
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REV. DESCRIPTION DATE

A PRELIMINARY DRAWING SET 01/08/14
PHOTOVOLTAIC MODULE SPECIFICATIONS ONE PHOTOVOLTAIC STRING COMPLETE PHOTOVOLTAIC ARRAY
[SPECIFY MAKE & MODEL] 660 WATTS
165 WATTS 4 MODULES IN SERIES PER STRING 2640 WATTS
Voc=21.6 VDC, Isc=10.10 AMPS Voc=86.4 VDC, Isc=10.10 AMPS Voc = 86.4 VDC, Isc = 40.4 AMPS
Vmp=17.4 VDC, Imp=9.48 AMPS Vmp=69.6 VDC, Imp=9.48 AMPS Vmp = 69.6 VDC, Imp = 37.92 AMPS
(TYPICAL OF 4 STRINGS)

PV STRING #1
4 MODULES IN SERIES
(TYPICAL OF 4 STRINGS)
SEE DWG 100-0002

= R [+ =

2-#10 Cu USE-2
1-#10 Cu USE-2 GROUND #10 CU USE-2 GROUND
NOT IN CONDUIT

(TYPICAL OF 66 STRINGYS)

G G G G . 4 Continuous
v /) Conductor to Strings
(Up to 4 strings)
This Sample Drawing is for illustration purposes
only and is not to be used for design or
construction. This drawing and its suitability for end
> use is not implied. The intent is to only illustrate
Grounding Electrodes near #6 BARE CU typical minimum information required at time of
PV array per NEC 690.47(D). application to APS. Additional information may be
The rack structures can required.
serve as the grounding
electrodes if they are

grounded per NEC 250.52. —

NOTES:
1. EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH THE NEC AND ALL APPLICABLE SAMPLE ARRAY DRAWING
REQUIREMENTS OF THE LOCAL AUTHORITY HAVING JURISDICTION.
1234 South Main Street
2. GROUND WIRE MUST BE CONTINUOUS AND INSTALLED TO ALLOW FOR PANEL REMOVAL WITHOUT An¥ Cl‘l_itxgo/;ri;ggzggglf?v ABC BATTERY BACKUP CO INC
DISRUPTING CONTINUITY. ALL MODULE GROUND CONNECTIONS SHALL BE MADE IN ACCORDANCE o DReoeY
WITH NEC 690-4 (C) THREE-LINE ELECTRICAL ARRAY DIAGRAM
DRAAV: ;’ROV;LS HDEEM 3.5 KW AC PV/BATTERY SYSTEM
3. FOLLOW MANUFACTURERS SUGGESTED INSTALLATION PRACTICES AND WIRING SPECIFICATIONS. © - 12345 W. OUTBACK WAY

CHECKED

ANY CITY, AZ 85123

4. WIRES SHALL BE RATED AND LABELED "SUNLIGHT RESISTANT" WHERE EXPOSED TO AMBIENT ENGINEER
CONDITIONS. REV. A CODE INTENT NO. | DRAWING NO.

B 100-0003
SCALE NA REV A SHEET 30F5

ABC PROJECT #1111-9999




REV. DESCRIPTION DATE

A NOT FOR CONSTRUCTION 01-08-14

‘//////EMT#S

PLANT LOCATION

COLORADO RIVER RD.

I
)
=
<
=
Z' T
ABC BATTERY BACKUP CO. INC.
APPROVALS DATE 3.0AC KW PV/BATITERY SYSTeEM FLAN
DRAWN 117—-4-207606
R SAMPLE BATITERY SYSTEM
12340 W, UUIBACK WAY
B ANY CITY, AZ 85123
M.G.R.
This Sample Drawing is for illustration purposes only and is not to be used for REV. olZb | CODEINTENT NO. - DRAWING NO.
design or construction. This drawing and its suitability for end use is not
implied. The intent is only to illustrate typical minimum information required at PROJECT:
time of application to APS. Additional information may be required.
WQOV BATTERY SYSTEM SCALE NTS REV Q SHEET Ar OF 5




(NEW INSIDE GARAGE)
6 VOLT, US BATTERY

PROPERTY 24 VDC BATTERY BANK PROPERTY '
LINE YARD LINE
PITCHED
YARD (NEW INSIDE GARAGE)

CHARGE CONTROLLERS(2)

(NEW INSIDE GARAGE)

3.9kW BATTERY \

BACKUP INVERTER
(EXISTING)
ELECTRICAL SERVICE
‘ (SES) 200A
PITCHED 1’

ROOF "‘ (NEW) PHOTOVOLTAIC SYSTE

UTILITY DISCONNECT SWITCH
PITCHED NONFUSE (1 OF 2)
ROOF

(NEW) PHOTOVOLTAIC SYSTEM

UTILITY DISCONNECT SWITCH . .. : .
CRITICALPI'_A\(I)\IAI;E NONFUSE (2 OF 2] This Sample Drawing is for illustration purposes

only and is not to be used for design or construction.

This drawing and its suitability for end use is not
YARD implied. The intent is to only illustrate typical
(NEW) DEDICATED minimum information required at time of application
PHOTOVOLTAIC SYSVEM

KWH METER EORM 23 to APS. Additional information may be required.
“ INTERNAL EXTERNAL
“‘ EQUIPMENT LAYOUT EQUIPMENT LAYOUT
PHOTOVOLTAIC MODULES ‘ . .
(APPROXIMATE PLACEMENT, ‘ Q
ORIENTED AS CLOSE TO Q
TRUE SOUTH AS POSSIBLE)
(QTY16) EDHELNY e tor
ROOF MOUNTED ARRAYS CONTROLLER CONTROLLER ELECTRICAL SERVICE
ON PICHED STANDING YARD
SEAMED STEEL ROOF. SWITCH (1 OF 2
NOTE: WORKSPACE IN FRONT OF AC ELECTRICAL SYSTEM LABC BATTERY BACKUP C0O. [NC.
COMPONENTS SHALL BE IN ACCORDANCE WITH APS AND e SATE T 35 KW AC BUBATTERY SYSTEN SITE PLAN
NEC REQUIREMENTS. SEYRITN RETTYPS
PROPERTY SAMPLE BATTERY SYSTEM

CHECKED

12345 W. OUTBACK WAY

LINE ANY CITY, AZ 85123

ENGINEER

M.G.R.
REV SIZE | CODE INTENT NO. | DRAWING NO.

NOTE: UTILITY HAS 24 HOUR UNRESTRICTED ACCESS
TO ALL PV SYSTEM COMPONENTS LOCATED AT THE
SERVICE ENTRANCE.

PROJECT:
120V BATTERY SYSTEM scalE NTS REV. 0
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