TOTAL ARRAY:
5 TOTAL PARALLEL SOURCE CIRCUITS:

NOTE: SYSTEM DESIGNED
IN ACCORDANCE WITH THE

NOTE: All equipment must be utilized in accordance with the
manufacturer’s intended use and design specifications.
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(EXISTING)

120/240V, 200 AMP
SERVICE ENTRANCE & LOAD CENTER

EACH STRING COMPRISED OF 5 MODULES 2020 N.E.C
(360 W EACH) IN SERIES — RAPID SHUTDOWN INITIATION l
TOTAL DC SYSTEM 9000 WATTS PUSH BUTTON & 24VDC 175A
POWER SUPPLY ] MCB
MODULE/PANEL RATINGS: @@m SEE SHT 3 OF 6 BI-DIRECTIONAL St
Voc =48.3 VDC, Isc = 9.84 AMPS UTILITY METER ~| ¢ EXISTING LOADS
Vmp = 38.4 VDC, Imp = 9.4 AMPS A7) 24VDC [ 20A/1P [TYPICAL]
NEGATIVELY GROUNDED BATTERY BACKUP RELAY ] O [ T
INVERTER INTERNAL ARRAY GFI, INVERTER BYPASS COIL =
8.0 AC kW, 240VAC, 60Hz UL 1741 LISTED IN GSLC 2-#12 Cu THWN, l 50A/2P
48VDC 120/240 1-#12 Cu GROUND uTiLTY GRID %
2-#8 Cu THWN-2 NOM 1PH 2-#12 Cu THWN, IN 1/2" EMT CONDUIT 120/240v,
1-#8 Cu GROUND ~ 1-#12 Cu GROUND 19, 3W
1800 WATT 3/4" EMT CONDUIT — — IN 1/2" EMT CONDUIT A
PHOTO-
VOLTAIC GEN  AC GRID AC BI-DIRECTIONAL METER DER v, CUSTOMER FUSED
STRING 2-4#2 Cu THWN-2 GND s8vpe N OUT INJOUT SIDE DISCONNECT UTILITY DISCONNECT DISCONNECT
(TYP. 5) 1-#8 Cu GROUND 2-#1/0 Cu THWN-2 BB NOM (VISIBLE OPEN, NON FUSED)  BI-DIRECTIONAL METER  (VISIBLE OPEN, NON-FUSED)  [SPECIFY MAKE & MODEL #]
11/2" EMT CONDUIT 1-#6 Cu GROUND Pra—— e [SPECIFY MAKE & MODEL #] 240V, 200A, FORM 28, [SPECIFY MAKE & MODEL #| 2-POLE, 60A, 240 VAC
11/2" EMT CONDUIT | — | 2-POLE, 60A, 240 VAC RING TYPE 2-POLE, 60A, 240 VAC 60A, 250 VAC, CLASS R FUSES
(50A/2P) °)
-/ |FRs-01
7 000 wd 1] Ly N ¢ A . Nl 1n
& ® ut 3 | DD
PV STRING GSLC AFCI P METER TOP 00®
&+ LOAD 48 VDC MPPT 2P BYPASS
COMBINER BREAKER (LINE-SIDE)
CENTER CHARGE ASSY INTERLOCK TERMINALS
20A CONTROLLER #1 (50A/2P) |
. ~ ~I125A I_+—| UNI-DIRECTIONAL METER
_ son | | V) ' LINE SIDE DISCONNECT 3-#8 Cu THWN,
— A REMOVE (VISIBLE OPEN, NO FUSES) UNI-DIRECTIONAL METER 1-#8 Cu GROUND
— 48 VDC MPPT AFCI FACTORY [SPECIFY MAKE & MODEL #] 240V, 200A, FORM 2S, IN 1" EMT CONDUIT
— CHARGE BREAKER INSTALLED 2-POLE, 60A, 240 VAC RING TYPE
¢ ASSY N-G
\ S0A CONTROLLER #2 BOND
0/ a y _125A N ~_ N N
2-#12 Cu THWN-2 50A/2Pl @
1-#12 Cu GROUND
| RAPID SHUTDOWN INITITATION 3920 ~1
1/2" EMT CONDUIT >
24VDC PUSH BUTTON & 24VDC &9 / @ ~1 )T0cusTomER
RELAY POWER SUPPLY 3-#8 Cu THWN, - 120/240 VAC
ColL 1-#8 Cu GROUND METER TOP >t~ (BACKUP LOADS
A IN 1" CONDUIT (LINE-SIDE) ~1
MAX LENGTH 5 FEET ——< GENERATOR (OPTIONAL) TERMINALS
(KFE/@ ( © (NEW) BACKUP
. - ~ LOAD SUB-PANEL
> o 120/240 VAC
10, 100A
Tl = GENERATOR DISCONNECT
{ [ [SPECIFY MAKE & MODEL #]
y y 2-POLE, 60A, 240 VAC
T—LINE DIAGRAM = o L [SPECIFY WIRE TYPE, ABC BATTERY BACKUP CO. INC.
SIZE & INSULATION]
NOTES ON PAGE 6 AND 7 APPROVALS DATE 8.0AC/9.0DC kW PV SYSTEM 1—LINE
DRAWN 11-4-2016 DC COUPLED ENERGY STORAGE
This Sample Drawing is for illustration purposes ?Q ?Q 48 VDC BATTERY BANK CHECKED SYSTEM (BATT & PV)
only and is not to be used for design or construction. [SPECIFY MAKE & MODEL #] ENGINEER 12 SHOTGUN WAY
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This drawing and its suitability for end use is not 8 IN SERIES X 2 IN PARALLEL -G.R. ,
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NOTE: All equipment must be utilized in accordance with the manufacturer’s intended use and design specifications.


BI-DIRECTIONAL
NOTE: All eq’uip_ment must be utilized_ in accor_o_lan(_:e with the NOTE: SYSTEM DESIGNED @ UTILITY METER\ l 175A
manufacturer’s intended use and design specifications. IN ACCORDANCE WITH THE R?ﬂgfggl?gmvg Iljl\lg\'l;llé'llélé)N ($ b —] MCB
2020 N.E.C. SEE SHT 3 OF 6 (EXISTING) 120/240V, — ™
CHARGE CONTROLLERS AND 200 AMP SERVICE 20A/1P —~
CIRCUITS CONNECTED ON —a——— ENTRANCE AND —~
e EXISITING
THE DC SIDE ARE FULLY L1 LOAD CENTER ST GROUND
EXPANDED ON SHT 3 OF 6 - 503’72?3 ELECTRODE
REMOVE FACTORY : 3-#12 Cu THWN, USE
~—— N
INSTALLED N-G e 1-#12 Cu GROUND UTILEY SAID r G —I IRREVERSIBLE
BOND IN 1/2" EMT CONDUIT GROUND
1201240V, CONNECTION
Q0O®, (8)10X11)17) IN INVERTER A 12, 3W L
-_— ¢
1
STRING #1 |_ [ — RN — _,_0— — —_— -
1800 WATT 48 VDC MPPT NEGATIVELY GROUNDED BATTERY BACKUP P ]
(TYPICALOF 5) | "5iinT0. CHARGE INVERTER INTERNAL ARRAY GFI, INVERTER BYPASS
8.0 AC kW, 240VAC, 60Hz UL 1741 LISTED 3-#8 Cu THWN, 1-#8 Cu GROUND e
JI ,Jl ,Jl VOLTAIG CONTROLLER #1 T IN 1" EMT CONDUIT |
(TYP. 5) NOM 1PH A
[ — | ~ BI-DIRECTIONAL METER |
MAX NOMINAL
— INPUT OUTPUT (VISIBLE OPEN, NON-FUSED) UTILITY DISCONNECT O ISCONNEST
|_ o . 2P BY [SPECIFY MAKE |
GSLC slalel |El2]E GEN  Ac  PASS  eibac & MODEL #] BI-DIRECTIONAL METER | (VISIBLE OPEN, NON-FUSED) | [SPECIFY MAKE & MODEL #] |
| PV STRING LOAD la|6| |5|6|3 GND ssvpe N our  "NTER - ivour 2-POLE. BOA. 240 VAG 240V, 200A, FORM 2S, [SPECIFY MAKE & MODEL #] 2-POLE, 60A, 240 VAC
COMBINER  CENTER I | BB NOM (50A12P) T RING TYPE 2-POLE, 60A, 240 VAC 60A, 250 VAC, CLASS R FUSES |
ss e - N i N i N NI g (50A/2PL)
| 20A 5;? | | | 1] T 1 11 T1 —E _\._ i — — -1 T |
1P | | J |_ - > Y
| ol I | | | | )_) v E_. o 3 L1 O—E 1 °_E >
| ’ | | | | | ”_i\ J I " 2 2 —1 |
s N
1RES | ! 1 ( ‘ :
4 50A | | | | | | | )—{_T)—) 1 |
| Jon 2P | | | | | \ T X 3-#8 Cu THWN,
| T | [ | | M . L 1-#8 Cu GROUND |
+—(—¢ —_ —_ 0 IN 1" EMT CONDUIT
| T N L L JJ | | | | i M e T N A €~ 50A/2P |
20A SN I == | e I e S g =
-+ | | | M1 — — = 1 — \F— — o [ —) — T =4 +— \7— T | s—{—— ) TO CUSTOMER
| | | D Sl gl Y N o 1201240 VAC
| | AFCI BREAKER N UNI-DIRECTIONAL METER UNI-DIRECTIONAL METER BACKUP LOADS |
| [NEG- | ASSY LINE SIDE DISCONNECT 240V 200A. FORM 25 S
24VDC | | ~125A | [ + SHUNT (VISIBLE OPEN, NO FUSES) RING TYPE — T
|_ RELAY | | 1 125 ASSY | [SPECIFY MAKE & MODEL #] ] |
T — —L&\e COlL 1 o T — — 2-POLE, 60A, 240 VAC N G
R B e R i = |Cg|- ol (19)20) ] U @
I l | W LOAD SUB-PANEL o
. - . L - GROUND |
% > (% E (% E L —V — — /J:// j I:‘ GENERATOR 120/240 VAC IN PVC
48 VDC MPPT P o . (OPTIONAL) 19, 100A
CHARGE 300VDC 48VDC / ((— \4) | — - - _ __ CONDUT |
CONTROLLER #2 MAX NOMINAL e P ' — —k& 7.7/=F|'|
INPUT OUTPUT WISFZ'IE'\;‘PE, |_ S T 13
INSULATION] = == GENERATOR DISCONNECT ;
MA);- ll:-EEI’E“TGTH l f [SPECIFY MAKE & MODEL #] B'\C‘)'SD
3 R ABC BATTERY BACKUP CO. INC
LINE DIAGRAM - NL,
— [SPECIFY WIRE TYPE, GEC APPROVALS DATE | 8.0AC/9.0DC kW PV SYSTEM 3—LINE
NOTES ON PAGE ©6 AND 7/ s SIZE & INSULATION] IRREVERSIBLE [ DRAWN n—+2016 | DC COUPLED ENERGY STORAGE
This Sample Drawing is for illustration purposes { / 48 VDC BATTERY BANK CONNECTION || CHECKED SYSTEM (BATT & PV)
only and is not to be used for design or construction. _9 _@| [SPECIFY MAKE & MODEL #] ENGINEER 12 SHOTGUN WAY
This drawing and its suitability for end use is not { / 8 IN SeE\gl‘ggQg(lﬁli%E:ﬁ"E'L (16 M.G.R. ANY CITY, AZ 85123
implied. The intent is to only illustrate typical _Q _Q TOTAL) REV. 11-29-2021 | SIZE | CODE INTENT NO.| DRAWING NO.
minimum information required at time of application ( /m 48 VDC (NOM) @ 830 Ah (C/20) PROJECT: B
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Al

RAPID SHUTDOWN USING IMO FIRE RAPTOR MLPE DEVICES AND POWER SUPPLY WITH OUTBACK 24V DPDT RELAY

(REFER TO OUTBACK APPLICATION NOTE)
[ [ [= = = NOTE: All equipment must be utilized in accordance with the
L+ z Ak z AF z Ak z v £ z . . e
o > 3 = > 3 o > 3 == o 3 =2 o 3 manufacturer’s intended use and design specifications. GSLC LOAD CENTER
fDln =|x D0 =(x D0 Z|x Dl =[x (2117} =|x
o E o E o E a E a E
FRS-01 FRS-01 FRS-01 FRS-01 FRS-01 REMOVE
" " " " " 50A, 2P FACTORY
z z z = = STo INSTALLED
E i HE 2 2 A ECHANIGAL
[aN 2N oo oo oo oo BOND
PV DISCONNECTS BETWEEN DC THIS CKT IS DEPICTED IN OUTBACK'S
2-#2 Cu THWN, NEGATIVE AND APPLICATION NOTE - DO NOT CONNECT
Continuous T 1-#8 Cu GROUND OIC GROUND SINCE IT WILL TURN INVERTER AND
Conductor +[= +|= +|= +[- +[= IN 1 1/2" EMT CONDUIT S BACK-UP LOAD PANEL OFF
to Strings 50A, 2P DURING A GRID OUTAGE
(Up to 5 strings) 48 CU XLPE
GROUND TO INV. ON/OFF
|_é—| l_é_l ﬁ l_é_l (REMOVE JUMPER)
| - —J —J —J —J
PV STRING OF 5 MODULES (TYP. OF 5 STRINGS) — I GND ] 20A CB IN SES
2-#12 Cu THWN, 24 SEE SHT 1 OF 6
600VDC. 100A - 1-#12 Cu GROUND 2#8CUTHWN, | | | 248 Cu THWN, ] n/ NO l 21 A
S00VDG, TU0A IN 1/2" EMT CONDUIT 1-#8 Cu GROUND——Tb 1-#8 Cu GROUND —< T oy 248 Cu THWN
2412 Cu THWN PV STRING COMBINER IN 1" EMT CONDUIT IN 1" EMT CONDUIT 18 Cu GROUNb_<~—>
- u , 22 " 1
1-#12 Cu GROUND NG Ao IN 3/4" EMT CONDUIT
IN 1/2" EMT CONDUIT FWPV4-FH600 22
CHARGE CONTROLLER CHARGE CONTROLLER 24VDC $ B % =
-
2-#12 Cu THWN, GND H—— 10F 2 2 OF 2 RELAY N, 5}
1~ 4-#12 Cu GROUND —_— " R ,J,
IN 1/2" EMT CONDUIT ] FM100 AFCI FM100 AFCI NG » )| oA 1P
\ 237\\1 P '_23:? P —— — com T
| ’ ' GFDI GFDI 12 |
CONDUCTORS { X S00VDC 200VDC NC L N
TO STRINGS \ 20A, 1P ORI oV ] 120VAC
@3.44&5) ] INPUT L PV - INPUT L PV -
24VDC, 60A PN MPS-1-024-24DC
DISTRIBUTION PANEL I 20A. 1P 48VDC 24VDC
| —~ INVERTER BATT +| NOMINAL NOMINAL
2-#12 Cu THWN, 20A. 1P 48VDC BATT -] oUTPUT \ OUTPUT
1-#8 Cu GROUND ’ INPUT A\ 1 GND | - +
SN | N 172" EMT CONDUIT SR} 48VDC T I \ |
L NOMINAL 2-#1/0 Cu THWN, -1
| OUTPUT 1-#6 Cu GROUND L |/
i INVERTER BATT + IN 1 1/2" EMT CONDUIT [+
U 48VDC BATT - — ] MANUAL OPEN ,,
INPUT Y GND GND PUSH BUTTON |_7—
FOR RAPID
| 24#1/0 Cu THWN 21
: SHUTDOWN
] COT“(‘)DFURCSTS:?S 1-#6 Cu GROUND RS RS AUX RS RS AUX
STRINGS IN11/2"EMTCONDUIT | IN OUT + - 4412 Cu THWN, IN OUT + -
” (2,3,4&5) 11211314 1-#12 Cu GROUND 1121134
1] IN 1/2" EMT CONDUIT IMO EMERGENCY
Y 2-#12 Cu THWN, RAPID SHUTDOWN SWITCH
f 1-#12 Cu GROUND MODEL FRS-ESW1-24
¥ IN 1/2" EMT CONDUIT
2-#12 Cu THWN,
1-#12 Cu GROUND RAPID SHUTDOWN INITIATION DEVICE
IN 1/2" EMT CONDUIT S PER NEC 690.12
1
|

@

ABC BATTERY BACKUP CO. INC
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 typical minimum APPROVALS DATE 8 OAC/Q OD C kW P V SYSTEM AF\) F\) AY
information required at time of application to DRAWN 11-29-2021 DC COU |D LED EN ER GY STORAGE
APS. Additional information may be required.
\ores CHECKED SYSTEM (BATT & PV)
' ENGINEER 12 SHOTGUN WAY
1. EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH THE NEC AND ALL APPLICABLE PHOTOVOLTAIC MODULE COMPLETE PHOTOVOLTAIC ARRAY
SPECIFICATIONS 5 TOTAL PARALLEL SOURCE CIRCUITS: M.G.R ANY CITY, AZ 85123
OO0\ )
REQUIREMENTS OF THE LOCAL AUTHORITY HAVING JURISDICTION.
MODULE/PANEL RATINGS EACH STRING COMPRISED OF 5 SIZE | CODE INTENT NO.| DRAWING NO
2. FOLLOW MANUFACTURERS SUGGESTED INSTALLATION PRACTICES AND WIRING SPECIFICATIONS. Voc=48.3 VDC, Isc=9.84 AMPS MODULES REV. . :
" " Vmp=38.4 VDC, Imp=9.4 AMPS (360 WATTS EACH) IN SERIES . B
X:Vcl)TJI[E)?T?gGIS_L BE RATED AND LABELED "SUNLIGHT RESISTANT" WHERE EXPOSED TO AMBIENT T COEFF OF V= 10.28% / C TOTAL DC SYSTEM 9000 WATTS PROJECT:
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PLANT LOCATION

COLORADO RIVER RD.

N. MAIN ST.

ABC BATTERY BACKUP CO. INC.

P L /A\ N T L O C A —H O N APPROVALS DATE | 8.0AC/9.0DC kW PV PLANT LOCATION

DRAWN 02-11-16 DC COUPLED ENERGY STORAGE
This Sample Drawing is for illustration purposes CHECKED SYSTEM (BATT & PV)
only and is not to be used for design or construction. ENGINEER 12 SHOTGUN WAY
This drawing and its suitability for end use is not M.CR. ANY CITY, AZ 85123
implied. The intent is to only illustrate typical REV. 11-29-2021 | S'ZE | CODE INTENT NO.| DRAWNG NO.
minimum information required at time of application PROJECT: B
to APS. Additional information may be required. y
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SCALE 1°=16’

PROPERTY 0 4 8 1216
LINE YARD
(NEW INSIDE GARAGE) EXTERNAL
CHARGE CONTROLLERS, PITCHED EQUIPMENT LAYOUT
AND GSLC PANEL ELECTRICAL SERVICE
PROPERTY UNI-DIRECTIONAL BACKUP LOAD AE\IT)T’EAI!IQL?'FY
(NEW INSIDE GARAGE) LINE METER LINE  UN=QREERONAL “suB—paneL BI-DIRECTIONAL REVENUE METER
8.0 kW BATTERY (EXISTING) DISCONNECT
YARD BACKUP INVERTER ELECTRICAL iReR — [] Ol O siom | ]
SERVICE 200A 1 PUSH
P -
DISCONNECT
INTERNAL
£ (NEW) \NERNAL el | =
= EQUIPMENT LAYOUT |nverer—} il |
o \ RAPID SHUTDOWN fcR"?N _r UTILTY ~ CUSTOMER
\\INITIATION DEVICE /out e SN RN
(NEW) CUSTOMER FUSED VTR
DISCONNECT 50" WA o
36" MIN
CONTROLLER CONTROLLER DT
PITCHED
ROOF INVERTER
(NEW) UTILITY DISCONNECT
PITCHED NON-FUSED
ROOF BATTERY BANK ' '
(NEW) BI-DIRECTIONAL NOTE: UTILITY HAS 24-HR UNRESTRICTED ACCESS TO
PITCHED METER ALL PHOTOVOLTAIC SYSTEM COMPONENTS LOCATED

AND SERVICE ENTRANCE.

YARD (NEW) BI-DIRECTIONAL

NOTE: WORKSPACE IN FRONT OF AC ELECTRICAL
METER DER SIDE DIS\CONNECT

SYSTEM COMPONENTS SHALL BE IN ACCORDANCE WITH
APS AND NEC REQUIREMENTS. FOR WORKSPACE AND
ELEVATION OF PV SYSTEM UTILITY DISCONNECT, APS
PRODUCTION METERS WITH ASSOCIATED DISCONNECTS,

(NEW) UNI-DIRECTIONAL METER

(NEW) REFER TO SECTION 300 OF THE APS ESRM.
UNI-DIRECTIONAL METER
FORM 2S NOTE: REFERENCE SECTION 301.15 OF THE APS ESRM

FOR ELECTRIC METER SEPARATION BETWEEN WATER,
GAS METER AND FUEL SOURCES.

(NEW)

(NEW)
PHOTOVOLTAIC PHOTOVOLTAIC ARRAY
MODULES PV COMBINER

(NEW) PV STRING
DISTRIBUTION PANEL

PROPERTY Figgﬁ This Sample Drawing is for illustration purposes ABC BATTERY BACKUP CO. INC.

only and is not to be used for design or construction.
LINE This drawing and its suitability for end use is not APPROVALS DATE 8‘OAC/9‘ODC kW PV SITE PLAN
implied. The intent is to only illustrate typical DRAWN 11-4-2016 DC COUPLED ENERGY STORAGE

minimum information required at time of application CHECKED SYSTEM (BATT & PV)

to APS. Additional information may be required. ENGINEER 12 SHOTGUN WAY
M.G.R. ANY CITY, AZ 85123
REV. 11-29-2021| SIZE | CODE INTENT NO.| DRAWING NO.
B
Sl e PLAN

BATTERY/PV SYSTEM  [gcaeNTS REV. 3 SHEET 5 OF 7



AutoCAD SHX Text
SCALE 1"=16'

AutoCAD SHX Text
0

AutoCAD SHX Text
4

AutoCAD SHX Text
8

AutoCAD SHX Text
12

AutoCAD SHX Text
16

AutoCAD SHX Text
5

AutoCAD SHX Text
APPROVALS

AutoCAD SHX Text
DATE

AutoCAD SHX Text
DRAWN

AutoCAD SHX Text
CHECKED

AutoCAD SHX Text
ENGINEER

AutoCAD SHX Text
M.G.R.

AutoCAD SHX Text
REV.

AutoCAD SHX Text
SIZE

AutoCAD SHX Text
CODE INTENT NO.

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
REV. 3 

AutoCAD SHX Text
SHEET  

AutoCAD SHX Text
OF

AutoCAD SHX Text
DRAWING NO.

AutoCAD SHX Text
NTS

AutoCAD SHX Text
7

AutoCAD SHX Text
8.0AC/9.0DC kW PV SITE PLAN

AutoCAD SHX Text
PROJECT:

AutoCAD SHX Text
11-4-2016

AutoCAD SHX Text
DC COUPLED ENERGY STORAGE SYSTEM (BATT & PV) 12 SHOTGUN WAY ANY CITY, AZ  85123

AutoCAD SHX Text
ABC BATTERY BACKUP CO. INC.

AutoCAD SHX Text
BATTERY/PV SYSTEM

AutoCAD SHX Text
INVERTER

AutoCAD SHX Text
CHARGE CONTROLLER

AutoCAD SHX Text
INTERNAL EQUIPMENT LAYOUT

AutoCAD SHX Text
BATTERY BANK

AutoCAD SHX Text
SITE PLAN

AutoCAD SHX Text
ELECTRICAL SERVICE  ENTRANCE AND UTILITY  REVENUE METER

AutoCAD SHX Text
UTILITY DISCONNECT 

AutoCAD SHX Text
UNI-DIRECTIONAL METER

AutoCAD SHX Text
EXTERNAL EQUIPMENT LAYOUT

AutoCAD SHX Text
CUSTOMER FUSED  DISCONNECT

AutoCAD SHX Text
BACKUP LOAD  SUB-PANEL

AutoCAD SHX Text
BI-DIRECTIONAL METER

AutoCAD SHX Text
BI-DIRECTIONAL  METER DER SIDE  DISCONNECT

AutoCAD SHX Text
11-29-2021

AutoCAD SHX Text
B

AutoCAD SHX Text
UNI-DIRECTIONAL METER LINE SIDE DISCONNECT

AutoCAD SHX Text
TO INVERTER GRID AC IN /OUT

AutoCAD SHX Text
TO INVERTER AC OUT

AutoCAD SHX Text
CHARGE CONTROLLER

AutoCAD SHX Text
RAPID SHUTDOWN INITIATION PUSH BUTTON

AutoCAD SHX Text
60" MAX 36" MIN DISCONNECT HANDLE

AutoCAD SHX Text
75" MAX 48" MIN METER SOCKET


KEYED NOTES:

LABEL "WARNING: POWER SOURCE OUPUT CONNECTION. DO

NOT RELOCATE THIS OVERCURRENT DEVICE." AND LOCATE
BREAKER AT OPPOSITE END OF BUS FROM MAIN BREAKER

LOCATION PER NEC 705.12(B)(3).

@BI—DIRECTIONAL UTILITY METER TO BE INSTALLED BY
UTILITY COMPANY.

@LABEL BREAKER "PHOTOVOLTAIC ELECTRIC POWER SOURCE”
"BREAKERS ARE BACKFED". LABEL WITH THE RATED AC
OUTPUT CURRENT AND THE NOMINAL OPERATING VOLTAGE
PER NEC 690.54.

@LABEL "UTILITY DISCONNECT". SWITCH COVER TO BE LOCKED
PER NEC 690.13(B) AT ALL TIMES BY UTILITY. SWITCH TO BE
VISIBLE OPEN AND ACCESSIBLE PER UTILITY REQUIREMENTS
AND CONFORM TO NEC 705.20.

®

@LABEL "PHOTOVOLTAIC ARRAY DC DISCONNECT” PER NEC 690.13(B).

LABEL WITH MAXIMUM DC VOLTAGE, CURRENT PER NEC 690.53.
SWITCH COVER TO BE LOCKED PER NEC 690.13(A).

LABEL "WARNING: THIS SUB—PANEL FED FROM MULTI—-POWER
PRODUCTION SOURCES”.

@PROVIDE WARNING SIGN PER NEC 690.13(B) AND 706.15(C)

READING "WARNING—ELECTRIC SHOCK HAZARD-TERMINALS ON
THE LINE AND LOAD SIDES MAY BE ENERGIZED IN THE OPEN
POSITION.

INVERTER TO BE LISTED TO UL 1741SA AND SB.

METALLIC CONDUIT SHALL BE USED WITHIN BUILDING AND
LABELED PER NEC 690.31 (D).

GROUND FAULT PROTECTION PER NEC 690.41(B) PROVIDED IN
DC/AC INVERTER.

GEC TO BE INSTALLED AS REQUIRED PER MANUFACTURER
INSTRUCTIONS AND NEC 690.47.

LABEL "MAIN BREAKER HAS BEEN DE—RATED TO MEET 2020
NEC 705.12(B)(3)" & "MAX 175 AMPS”.

@BUILDINGS WITH RAPID SHUTDOWN PER NEC 690.56(C):

LABEL: "SOLAR PV SYSTEM IS EQUIPPED WITH RAPID SHUTDOWN.
TURN RAPID SHUTDOWN SWITCH TO THE "OFF” POSITION TO SHUT

DOWN PV SYSTEM AND REDUCE SHOCK HAZARD IN ARRAY".

() LABEL: "RAPID SHUTDOWN SWITCH FOR SOLAR PV SYSTEM”
PER NEC 690.56(C)(2).

®
Y

@

@

LABEL "CUSTOMER FUSED DISCONNECT”. SWITCH
COVER TO BE LOCKED BY CUSTOMER AT ALL
TIMES, AND COMPLY WITH NEC 705.20 PER NEC
690.13(A).

CUSTOMER WILL INSTALL RING—TYPE METER SOCKET
WITH NON—DETENTED FORM 2S. APS WILL INSTALL
THE PRODUCTION METERS. LABEL METER SOCKET

"BI-DIRECTIONAL METER”".

CUSTOMER WILL INSTALL RING—TYPE METER
SOCKET WITH NON—DETENTED FORM 2S. APS WILL
INSTALL THE PRODUCTION METERS. LABEL METER

SOCKET "UNI-DIRECTIONAL METER”".

LABEL: "GENERATOR DISCONNECT". SWITCH COVER
TO BE LOCKED PER NEC 690.13(B) AT ALL TIMES
BY UTILITY. SWITCH TO BE VISIBLE OPEN &
ACCESSIBLE PER UTILITY REQUIREMENTS AND
CONFORM TO NEC 705.20.

LABEL: "CAUTION — MULTI SOURCES OF POWER”
ON PLACARD/DIRECTORY PER NEC 705.10.

LABEL: "UNI-DIRECTIONAL METER LINE SIDE
DISCONNECT”. SWITCH COVER TO BE LOCKED PER
NEC 690.13(B) AT ALL TIMES BY UTILITY. SWITCH
TO BE VISIBLE OPEN & ACCESSIBLE PER UTILITY
REQUIREMENTS AND CONFORM TO NEC 705.20.

LABEL: "BI-DIRECTIONAL METER DER SIDE
DISCONNECT”. SWITCH COVER TO BE LOCKED PER
NEC 690.13(B) AT ALL TIMES BY UTILITY. SWITCH
TO BE VISIBLE OPEN & ACCESSIBLE PER UTILITY
REQUIREMENTS AND CONFORM TO NEC 705.20.

LABEL: "SOLAR PV SYSTEM IS EQUIPPED WITH
RAPID SHUTDOWN. TURN RAPID SHUTDOWN
SWITCH TO THE "OFF” POSITION TO SHUT DOWN
PV SYSTEM AND REDUCE SHOCK HAZARD IN
ARRAY”AND SHALL CONFORM TO NEC 690.56.

GENERAL NOTES:

A. EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH THE 2020 NEC AND
ALL APPLICABLE REQUIREMENTS OF THE LOCAL AUTHORITY HAVING JURISDICTION.

B. DC ARRAY PANEL GROUND WIRES MUST BE CONTINUOUS AND INSTALLED TO ALLOW
FOR PANEL REMOVAL WITHOUT DISRUPTING CONTINUITY. ALL MODULE GROUND
CONNECTIONS SHALL BE MADE IN ACCORDANCE WITH NEC 690.43 & 690.47.

C. FOLLOW MANUFACTURERS' SUGGESTED INSTALLATION PRACTICES AND
WIRING SPECIFICATIONS FOR ALL EQUIPMENT.

D. ARRAY DC WIRES SHALL BE RATED AND LABELED "SUNLIGHT RESISTANT" WHERE
EXPOSED TO AMBIENT CONDITIONS. NEC 300.6(B)(1).

E. DC EQUIPMENT SHOWN FOR ILLUSTRATION PURPOSES ONLY. ACTUAL DESIGN SHALL BE
IN ACCORDANCE WITH THE NEC AND MANUFACTURER'S SPECIFICATIONS AND INSTALLATION
SHALL BE IN ACCORDANCE WITH AHJ REQUIREMENTS.

F. A PERMANENT PLAQUE OR DIRECTORY DENOTING ALL ELECTRIC POWER SOURCE
DISCONNECTING MEANS ON OR IN THE PREMISES, SHALL BE INSTALLED AT EACH SERVICE
EQUIPMENT LOCATION AND AT LOCATIONS OF ALL ELECTRIC POWER PRODUCTION SOURCES
CAPABLE OF BEING INTERCONNECTED PER NEC 705.10.

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

H. DWELLING BATTERY STORAGE ENERGY TRESHOLDS PER NFPA 855 (2020) SECTION 15.7.1,
THE 2021 VERSION OF THE "INTERNATIONAL FIRE CODE” AND THE 2021 VERSION OF THE
"INTERNATIONAL RESIDENTIAL FIRE CODE FOR ONE AND TWO FAMILY DWELLINGS™
INDIVIDUAL: 20KWH

AGGREGATE: 40KWH WITHIN CLOSETS AND STORAGE OR UTILITY SPACES

80KWH IN ATTACHED OR DETACHED GARAGES AND DETATCHED ACCESSORY STRUCTURES
80KWH ON EXTERIOR WALLS

8OKWH IN OUTDOOR INSTALLATIONS

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 typical
minimum information required at time of application
to APS. Additional information may be required.
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NEC 110.31(D)

NEC 240.4(B)

NEC 240.6(A)

NEC 250.64(C)
NEC 250.160
AND PART VIiI

NEC 250.97

NEC 690.41
NEC 110.27

NEC 690.8(A)(1)

NEC 690.8(A)(3)

NEC 690.8(B)(1)
NEC 690.8(B)(2)
NEC 690.8(B)(3)

NEC 690.13(B)

ENCLOSED EQUIPMENT ACCESSIBLE TO UNQUALIFIED PERSONS.
VENTILATING OR SIMILAR OPENINGS IN EQUIPMENT SHALL BE DESIGNED
SUCH THAT FOREIGN OBJECTS INSERTED THROUGH THESE OPENINGS ARE
DEFLECTED FROM ENERGIZED PARTS. WHERE EXPOSED TO PHYSICAL
DAMAGE FROM VEHICULAR TRAFFIC, SUITABLE GUARDS SHALL BE
PROVIDED. EQUIPMENT LOCATED OUTDOORS AND ACCESSIBLE TO
UNQUALIFIED PERSONS SHALL BE DESIGNED SUCH THAT EXPOSED NUTS
OR BOLTS CANNOT BE READILY REMOVED, PERMITTING ACCESS TO LIVE
PARTS. WHERE EQUIPMENT IS ACCESSIBLE TO UNQUALIFIED PERSONS AND
THE BOTTOM OF THE ENCLOSURE IS LESS THAT 2.5 M (8FT.) ABOVE THE
FLOOR OR GRADE LEVEL, THE ENCLOSURE DOOR OR HINGED COVER SHALL
BE KEPT LOCKED. DOORS AND COVERS OF ENCLOSURES USED SOLELY AS
PULL BOXES, SPLICE BOXES, OR JUNCTION BOXES SHALL BE LOCKED,
BOLTED, OR SCREWED ON. UNDERGROUND BOX COVERS THAT WEIGH
OVER 45.4 KG (100LB) SHALL BE CONSIDERED AS MEETING THIS
REQUIREMENT.

DEVICES RATED 800 AMPERES OR LESS. THE NEXT HIGHER STANDARD
OVERCURRENT DEVICE RATING (ABOVE THE AMPACITY OF THE
CONDUCTORS BEING PROTECTED) SHALL BE PERMITTED TO BE USED IF: 1)
THE CONDUCTORS BEING PROTECTED ARE NOT PART OF A MULTIOUTLET
BRANCH CIRCUIT SUPPLYING RECEPTACLES FOR
CORD-AND-PLUG-CONNECTED PORTABLE LOADS. 2) THE AMPACITY OF THE
CONDUCTORS DOES NOT CORRESPOND WITH THE STANDARD AMPERE
RATING OF A FUSE OR A CIRCUIT BREAKER WITHOUT OVERLOAD TRIP
ADJUSTMENTS ABOVE ITS RATING. 3) THE NEXT HIGHER STANDARD RATING
SELECTED DOES NOT EXCEED 800 AMPERES.

FUSES AND FIXED-TRIP CIRCUIT BREAKERS. THE STANDARD AMPERE
RATINGS FOR FUSES AND INVERSE TIME CIRCUIT BREAKERS SHALL BE
CONSIDERED: 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100, 110,125, 150, 175,
200, 225, 250, 300, 350, 400, 450, 500, 600, 700, 800, 1000, 1200, 1600, 2000, 2500,
3000, 4000, 5000, 6000 AMPERES.

GROUNDING ELECTRODE CONDUCTOR BE CONTINUOUS, GROUND CRIMPS
TO BE IRREVERSIBLE.

FOR CIRCUITS OVER 250 VOLTS TO GROUND, THE ELECTRICAL CONTINUITY
OF METAL RACEWAYS AND CABLES WITH METAL SHEATHS THAT CONTAIN
ANY CONDUCTOR OTHER THAN SERVICE CONDUCTORS SHALL BE ENSURED
BY ONE OR MORE OF THE METHODS SPECIFIED FOR SERVICES IN 250.90(B),
EXCEPT OR (B)(1).

MODULE CONNECTION ARRANGEMENT SHALL BE ARRANGED SO THAT
REMOVAL OF A MODULE OR PANEL FROM A PHOTOVOLTAIC SOURCE
CIRCUIT DOES NOT INTERRUPT A GROUNDED CONDUCTOR TO ANOTHER
PHOTOVOLTAIC SOURCE CURRENT.

GROUND-FAULT PROTECTION.

OUTPUT CIRCUITS OVER 150 VOLTS TO GROUND SHALL NOT BE ACCESSIBLE
TO OTHER THAN QUALIFIED PERSONS WHILE ENERGIZED.

PHOTOVOLTAIC SOURCE CIRCUIT CURRENTS. THE MAXIMUM CURRENT
SHALL BE THE SUM OF THE PARALLEL MODULE RATED SHORT-CIRCUIT
CURRENTS MULTIPLIED BY 125 PERCENT.

INVERTER OUTPUT CIRCUIT CURRENT. THE MAXIMUM CURRENT SHALL BE
THE INVERTER CONTINUOUS OUTPUT CURRENT RATING.

SIZING OF CONDUCTORS AND OVERCURRENT DEVICES. THE CIRCUIT
CONDUCTORS AND OVERCURRENT DEVICES SHALL BE SIZED TO CARRY
NOT LESS THAN 125 PERCENT OF THE MAXIMUM CURRENTS AS
CALCULATED IN 690.8(A). THE RATING OR SETTING OF OVERCURRENT
DEVICES SHALL BE PERMITTED IN ACCORDANCE WITH 240.4(B) AND (C).

PV SYSTEM DISCONNECT SHALL BE SIGNED LABELED:
WARNING - ELECTRIC SHOCK HAZARD
TERMINALS ON THE LINE AND LOAD SIDES
MAY BE ENERGIZED IN THE OPEN POSITION

PV SYSTEM DISCONNECT SHALL BE PERMANENTLY MARKED AS A
"PHOTOVOLTAIC SYSTEM DISCONNECT."

NEC 690.33

NEC 690.53

NEC 690.56(B)

NEC 690.56(C)

NEC 705.12(B)(4)

NEC 705.10

NEC TABLE 250.66

NEC TABLE 310.15(B)(16)

(A) CONFIGURATION NFPAT70E - 120.5 PROCESS FOR ESTABLISHING AND VERIFYING AN

(B) GUARDING ELECTRICALLY SAFE WORK CONDITION. (1) DETERMINE
(C) TYPE ALL POSSIBLE SOURCES OF ELECTRICAL SUPPLY TO
gEE>)) I?\FFEESBIIDNI'IGOI\IA\IE(QAFBCEECUIT THE SPECIFIC EQUIPMENT. (2) AFTER PROPERLY

INTERRUPTING THE LOAD CURRENT, OPEN THE
DISCONNECTING DEVICE(S) FOR EACH SOURCE.

(3) WHEREVER POSSIBLE, VISUALLY VERIFY THAT
ALL BLADES OF THE DISCONNECTING DEVICES ARE
FULLY OPEN.

LABELED "DO NOT DISCONNECT UNDER LOAD"
PERMANENT LABEL FOR DIRECT-CURRENT PHOTOVOLTAIC POWER SOURCE
AT DISCONNECTING MEANS:
) MAXIMUM VOLTAGE [REF: 690.7]
) MAXIMUM CIRCUIT CURRENT [REF: 690.8(A)]
) MAXIMUM RATED OUTPUT CURRENT OF THE
CHARGE CONTROLLER OR DC-TO-DC CONVERTER (IF INSTALLED)

PERMANENT LABEL/PLAQUE: [SOURCE/LABEL]
PV SYSTEM DISCONNECT / REF: NEC690.13 (B)
UTILITY SERVICE PANEL / "UTILITY SERVICE DISCONNECT."

BUILDINGS WITH RAPID SHUTDOWN
(1)RAPID SHUTDOWN TYPE
(a) FOR PV SYSTEMS THAT SHUT DOWN THE ARRAY AND CONDUCTORS
LEAVING THE ARRAY SHALL BE LABELED:
"SOLAR PV SYSTEM IS EQUIPPED WITH RAPID SHUTDOWN. TURN
RAPID SHUTDOWN SWITCH TO THE "OFF" POSITION TO SHUT
DOWN PV SYSTEM AND REDUCE SHOCK HAZARD IN ARRAY".
(b) FOR PV SYSTEMS THAT ONLY SHUT DOWN CONDUCTORS LEAVING
THE ARRAY:
"SOLAR PV SYSTEM IS EQUIPPED WITH RAPID SHUTOWN
TURN RAPID SHUTDOWN SWITCH TO THE "OFF" POSITION TO
SHUTDOWN CONDUCTORS OUTSIDE THE ARRAY. CONDUCTORS
IN ARRAY REMAIN ENERGIZED IN SUNLIGHT".
THE TITLE "SOLAR PV SYSTEM IS EQUIPPED WITH RAPID SHUTDOWN" SHALL

UTILIZE CAPITALIZED CHARACTERS WITH A MINIMUMHEIGHT OF £ INCH IN
WHITE ON RED BACKGROUND AND THE REMAINING CHARACTERS SHALL BE

CAPITALIZED WITH A MINIMUM HEIGHT OF 5% INCH IN BLACK ON WHITE

(1
@
3

ARRAY OUTPUT: (SUB—ARRAYS 1-5, 5 STRINGS OF 5)

TOTAL ARRAY DC (STC) RATING: 9kW
5 ARRAYS, WITH 5 MODULES EACH WIRED IN
SERIES FOR A TOTAL OF 25 X 360W,

BACKGROUND. (SUB—ARRAYS 1-5, 5 STRINGS OF 5)
7800W PV OUTPUT, Voo=241.5VDC,
8§§;A$IBOIEEAKERS, IF BACKFED, SHALL BE SUITABLE FOR SUCH Isc=9.84A, Vimp=192.0VDC, Imp=9.4A

A PERMANENT PLAQUE OR DIRECTORY, DENOTING ALL ELECTRIC POWER
SOURCES ON OR IN THE PREMISES, SHALL BE INSTALLED AT EACH SERVICE
EQUIPMENT LOCATION AND AT LOCATIONS OF ALL ELECTRIC POWER
PRODUCTION SOURCES CAPABLE OF BEING INTERCONNECTED.
EXCEPTION: INSTALLATIONS WITH LARGE NUMBERS OF POWER
PRODUCTION SOURCES SHALL BE PERMITTED TO BE DESIGNATED BY
GROUPS.

SIZE OF ALTERNATING-CURRENT GROUNDING ELECTRODE CONDUCTOR.
THE SIZE OF THE GROUNDING ELECTRODE CONDUCTOR AT THE SERVICE,
AT EACH BUILDING OR STRUCTURE WHERE SUPPLIED BY A FEEDER(S) OR
BRANCH CIRCUIT(S), OR AT A SEPARATELY DERIVED SYSTEM OF A
GROUNDED OR UNGROUNDED AC SYSTEM SHALL NOT BE LESS THAN GIVEN
IN TABLE 250.66, EXCEPT AS PERMITTED IN 250.66(A) THROUGH (C).

ALLOWABLE AMPACITIES OF INSULATED CONDUCTORS RATED 0 THROUGH
2000 VOLTS, 60°C THROUGH 90°C, NOT MORE THAN THREE
CURRENT-CARRYING CONDUCTORS IN RACEWAY, CABLE, OR EARTH, BASED
ON AMBIENT TEMPERATURE OF 30°C. NOTE CORRECTION FACTORS FOR
AMBIENT TEMPERATURE AT END OF TABLE.

(TOTAL OUTPUT)
9000W Voc=241.5

Isc=49.2A, Vmp=192.0VDC, Imp=47.0A

MODULE SPEC INFO:
TOTAL Voc: 48.3VDC
TOTAL Isc: 9.84A

Vmp: 38.4VDC
Imp: 9.4A

ABC BATTERY BACKUP CO. INC.
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