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SCOPE OF WORK
TO INSTALL A SOLAR PHOTOVOLTAIC (PV) SYSTEM AT THE MCALISTER RESIDENCE,
LOCATED AT 416 WIRE ROAD, BUNNLEVEL, NORTH CAROLINA.
THE POWER GENERATED BY THE PV SYSTEM WILL BE INTERCONNECTED
WITH THE UTILITY GRID THROUGH THE NEW ELECTRICAL SERVICE EQUIPMENT.
THE PV SYSTEM DOES INCLUDE STORAGE BATTERIES.

EXISTING EQUIPMENT SUMMARY

EXISTING SYSTEM RATING
11.118 kW DC STC
10.880 kW AC

2017 NATIONAL ELECTRICAL CODE
2018 NORTH CAROLINA RESIDENTIAL CODE
2018 NORTH CAROLINA STATE BUILDING CODE
UNDERWRITERS LABORATORIES (UL) STANDARDS
OSHA 29 CFR 1910.269

(34) SUNPOWER SPR-X20-327-C-AC (327W) PV MODULES
(34) SUNPOWER SPR-X20-327-C-AC [240V]) PV INVERTERS

NEW EQUIPMENT SUMMARY
(01) TESLA ENERGY GATEWAY
(02) TESLA POWERWALL 2.0 BATTERY

PHASE 2, ADDITION OF (2) POWERWALL
& TEG-2 TO AN EXISTING SYSTEM.

(01) PW AC DISCONNECT
(01) PW COMBINER PANEL

Brad Sutton
Stamp



(E) PV ARRAY #1
(34) MODULES

(N) (2)TESLA POWERWALL 2.0 BATTERY
(N) PW COMBINER PANEL

(N) PW AC DISCONNECT
- VISIBLE

- LOCKABLE
- LABELED

(OUTSIDE HOUSE WALL)

(E) SOLAR LOAD CENTER
(ON GROUND ARRAY)

(E) DUKE ENERGY REVENUE METER
# 329 531 411

(E) GROUNDING ELECTRODE
(N) TESLA ENERGY GATEWAY

(E) MONITORING
(E) PV AC DISCONNECT

- VISIBLE
- LOCKABLE

- LABELED
"KNIFE BLADE DISCONNECT"

(OUTSIDE HOUSE WALL)

(E) MAIN DISTRIBUTION PANEL#1
(E) MAIN DISTRIBUTION PANEL#2

(INSIDE HOUSE WALL)
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PV-1

SITE MAP &
PV LAYOUT

CONSTRUCTION NOTES

1.) ALL EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH THE
    MANUFACTURER'S INSTALLATION INSTRUCTIONS.
2.) ALL OUTDOOR EQUIPMENT SHALL BE RAINTIGHT WITH MINIMUM NEMA 3R RATING.
3.) ALL LOCATIONS ARE APPROXIMATE AND REQUIRE FIELD VERIFICATION.

113690LEAD ID:

EXISTING CONSTRUCTION SUMMARY

(34) (SUNPOWER SPR-X20-327-C-AC (327W))SOLAR MODULES, 11.118 kW DC STC
MODULE DIMENSIONS = 41.2" X 61.3" X 1.2"

EXISTING SITE DETAILS

FALL PROTECTION REQUIRED

(34) SUNPOWER SPR-X20-327-C-AC [240V]) PV INVERTERS
COMBINED INVERTER OUTPUT = 10.880 kW AC.

ARRAY #1 - TILT = 25°, AZIMUTH = 180°

-UTILITY SHUTDOWN NEEDED TO
INSTALL TESLA ENERGY GATEWAY-2

PHASE 2, ADDITION OF (2) POWERWALL
& TEG-2 TO AN EXISTING SYSTEM.

NEW CONSTRUCTION SUMMARY
(01) TESLA ENERGY GATEWAY
(02)  TESLA POWERWALL 2.0 BATTERY
(01) PW AC DISCONNECT
(01) PW COMBINER PANEL

(01) SUNPOWER MONITORING



11 MODULES

12 MODULES
(E) BRANCH #1

EXISTING JUNCTION BOX:
TRANSITION FROM Q CABLE
TO AWG #12 THWN-2
NEMA 3R, UL LISTED

EXISTING WIRE

(E) (34) (SUNPOWER SPR-X20-327-C-AC[240V])
INVERTERS 240VAC, 1.33A MAX,
CEC WEIGHTED EFFICIENCY 96.0%
NEMA 4R, UL LISTED, INTERNAL GFDI
MAX CONTINOUS OUTPUT POWER FOR
MICROINVERTER EQUAL, 320VA

(E) SOLAR ARRAY - 11.118 kW DC STC, 10.880 kW AC
(E) (34) (SUNPOWER SPR-X20-327-C-AC) (327W) PV MODULES

20A

20A

(E) PV AC DISCONNECT
240VAC,60A
NON-FUSIBLE,
NEMA 3R, UL LISTED
VISIBLE, LOCKABLE, LABELED
"KNIFE BLADE DISCONNECT"

NEW (2) BATTERY POWERWALL
TESLA POWERWALL 2 AC

1092170-03-A
5KW, 13.5 KWH

NEMA 3R

(6) AWG #10 THWN-2
(2) AWG #10 THWN-2 GND

IN 3/4" CONDUIT
(NEW WIRE)

CTRL

NEW PW AC DISCONNECT
240VAC, 60A
NON-FUSIBLE,
NEMA 3R, UL LISTED
VISIBLE, LOCKABLE, LABELED

NEW TESLA ENERGY GATEWAY
1P3W, 240 VAC
200A, SERVICE RATED
AUTOMATIC DISCONNECT DEVICE
INTERNAL PANELBOARD (BU)

M

CTRL

BU

POINT OF INTERCONNECTION
(1) 2P-60A CIRCUIT BREAKER
INSTALLED AT TEG-2

(E) DUKE ENERGY
REVENUE METER
# 329 531 411
1- PHASE, 240V

(E) MAIN DISTRIBUTION PANEL #2
SQD HOM, 1P3W
240V, BUS
(RIGHT SIDE)

(3) AWG #4/0 AL THWN-2
IN 2" CONDUIT

60A

20A

60A

(1) 2P-60A PW BREAKER
INSTALLED AT TEG-2

EXISTING WIRE

EXISTING GROUNDING
ELECTRODE SYSTEM

200A

(E) MAIN SERVICE DISCONNECT
240V, 200A

(3) AWG #4/0 AL THWN-2
(1) AWG #4 AL THWN-2 GND
IN 2" CONDUIT

200A

NEW MAIN SERVICE DISCONNECT
240V, 200A

(E) SOLAR LOAD CENTER
240VAC, 125A
NEMA 3R, UL LISTED
(E)(3) 2P-20A BREAKERS

(E) SUNPOWER
MONITORING

11 MODULES

20A

(E) BRANCH #2

(E) BRANCH #3

EXISTING WIRE
AND TRENCH

30A

30A

CTRL

NEW PW COMBINER PANEL
240VAC, 125A
NEMA 3R, UL LISTED
(N)(2) 2P-30A BREAKERS

(E) (34) (SUNPOWER SPR-X20-327-C-AC [240V]) PV INVERTERS

(3) AWG #6 THWN-2
(1) AWG #8 THWN-2 GND
IN1" CONDUIT
(NEW WIRE)

(E) MAIN DISTRIBUTION PANEL #1
SQD HOM, 1P3W
240V, BUS
(LEFT SIDE)

200A (E) MAIN BREAKER
240V, 200A

EXISTING WIRE

EXISTING WIRE
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PV-2

1-LINE
DIAGRAM

ELECTRICAL NOTES

1.) ALL EQUIPMENT TO BE LISTED BY UL OR OTHER NRTL, AND LABELED FOR ITS APPLICATION.
2.) ALL CONDUCTORS SHALL BE COPPER. ALUMINUM CONDUCTORS MAY BE USED IF CORRECTLY
 UPSIZED FOR AMPACITY RATING PER NEC 310.12 OR 310.16.  ALL CONDUCTORS SHALL BE RATED
FOR 600V AND 90°C WET ENVIRONMENT UNLESS OTHERWISE NOTED.
3.) WORKING CLEARANCES AROUND ALL NEW AND EXISTING ELECTRICAL EQUIPMENT SHALL
COMPLY WITH NEC 110.26.
4.) DRAWINGS INDICATE THE GENERAL ARRANGEMENT OF SYSTEMS. CONTRACTOR SHALL
FURNISH ALL NECESSARY OUTLETS, SUPPORTS, FITTINGS AND ACESSORIES TO FULFILL
APPLICABLE CODES AND STANDARDS.
5.) WHERE SIZES OF JUNCTION BOXES, RACEWAYS, AND CONDUITS ARE NOT SPECIFIED,
THE CONTRACTOR SHALL SIZE THEM ACCORDINGLY. SPECIFIED CONDUIT AND WIRE SIZES ARE
MINIMUM REQUIREMENTS AND LARGER SIZES SHALL BE PERMITTED.
6.) ALL WIRE TERMINATIONS SHALL BE APPROPRIATELY LABELED AND READILY VISIBLE.
7.) MAXIMUM MOUNTING HEIGHT FROM GRADE TO CENTER OF METER SOCKET SHALL BE 72"
FOR RESIDENTIAL SINGLE PHASE METER SOCKETS 0-320 AMPS. MINIMUM MOUNTING HEIGHT IS
30" FROM FOR AUSTIN ENERGY, AND 48" FOR ALL OTHER JURISDICTIONS
8.) MINIMUM HORIZONTAL CLEARANCE FROM GAS REGULATOR TO ANY ELECTRICAL ENCLOSURE IS
36", EXCEPT AUSTIN ENERGY WHICH REQUIRES 48" CLEARANCE FROM GAS TO METER SOCKET
9.) PV DISCONNECT SHALL BE VISIBLE, LOCKABLE AND LABELED AND THE DOOR CANNOT BE
OPENED WHEN HANDLE IS IN ON POSITION
10.) BY DEFAULT THE MONITORING DEVICE IS SHOWN CONNECTED TO A 20-AMP BREAKER IN THE
SOLAR LOAD CENTER. ALTERNATIVELY, THE MONITORING DEVICE MAY BE CONNECTED TO A
20-AMP BREAKER AT THE MAIN DISTRIBUTION PANEL.
11.) ALL EQUIPMENT TERMINATIONS SHALL BE RATED FOR 75 DEGREES OR GREATER
12.) ALL CT WIRES SHALL BE CONSIDERED CLASS 1 PER NEC ARTICLE 725, AND BE MARKED AS
RATED FOR 600V. PER 725.48(A) CLASS 1 CIRCUITS SHALL BE PERMITTED TO OCCUPY THE SAME
RACEWAY AS OTHER CIRCUITS PROVIDED ALL CONDUCTORS ARE INSULATED FOR THE MAXIMUM
VOLTAGE OF ANY CONDUCTOR IN THE RACEWAY.
13.) AWG #10 COPPER CONDUCTORS ARE SPECIFIED AS THE DEFAULT WIRE REQUIRED FROM THE PV
ARRAY TO THE SOLAR LOAD CENTER, HOWEVER, AWG #12 COPPER CONDUCTORS MAY BE UTILIZED IF
BOTH OF THE FOLLOWING CONDITIONS ARE MET: THE LENGTH OF THE CONDUCTOR IS LESS THAN 75 FT
AND THERE ARE LESS THAN 8 CURRENT-CARRYING CONDUCTORS WITHIN THE RACEWAY.

-UTILITY SHUTDOWN NEEDED TO
INSTALL TESLA ENERGY GATEWAY-2

NEW CALCULATION FOR OVERCURRENT POWERWALL DEVICES
TESLA POWERWALL OUTPUT CURRENT CALCULATION
24.0A PER TESLA POWERWALL 2.0 BATTERY INVERTER
COMBINED CURRENT = (1)(24.0) = 24.0A
MINIMUM OCPD = (24.0A)(1.25) = 30.0A
USE (2) 2P-30A BREAKER IN PW COMBINER PANEL FOR POWERWALL OCPD

PHASE 2, ADDITION OF (2) POWERWALL
& TEG-2 TO AN EXISTING SYSTEM.



PV-3

EQ.WALL
EQUIPMENT ELEVATION

1
NTS

PHASE 2, ADDITION OF (2) POWERWALL
& TEG-2 TO AN EXISTING SYSTEM.
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(E) MONITORING
(N) (2)TESLA POWERWALL
2.0 BATTERY
-OUTSIDE HOUSE WALL

(E) FENCE
(N) TESLA ENERGY GATEWAY
-POINT OF INTERCONNECTION
-OUTSIDE HOUSE WALL

(N) PW COMBINER PANEL
-OUTSIDE HOUSE WALL

(N) PW AC DISCONNECT
-OUTSIDE HOUSE WALL

(E) DUKE ENERGY
REVENUE METER

(E) PV AC DISCONNECT
"KNIFE BLADE DISCONNECT"(E) SOLAR LOAD CENTER

-ON GROUND ARRAY

(E) TRENCH

(E) MAIN DISTRIBUTION PANEL #1
-INSIDE HOUSE WALL

(E) MAIN DISTRIBUTION PANEL #2
-INSIDE HOUSE WALL

(E) WINDOW

(E) WINDOW

(E) DOOR



> RED BACKGROUND
> WHITE LETTERING
> MIN. 3/8" LETTER HEIGHT
> ALL CAPITAL LETTERS
> ARIAL OR SIMILAR FONT
> REFLECTIVE, WEATHER RESISTANT
  MATERIAL, UL 969

SIGNAGE REQUIREMENTSNOTE: NOT ALL LABELS MAY BE APPLICABLE

WARNING: PHOTOVOLTAIC
POWER SOURCE

REQ'D BY: NEC 690.13(B)
B

REQ' BY: AHJ
E

REQ'D BY: AHJ

APPLY TO:
REVENUE METER SOCKET
(IF APPLICABLE)

F

2" ADDRESS NUMBERS

REQ'D BY: NEC 705.12(B)(2)(3)(b)
D

WARNING
ELECTRIC SHOCK HAZARD.
DO NOT TOUCH TERMINALS.

TERMINALS ON THE LINE AND
LOAD SIDES MAY BE

ENERGIZED IN THE OPEN
POSITION.

REQ'D BY: NEC 690.13(B)

APPLY TO:
PV DISCONNECT

APPLY TO:
REVENUE METER SOCKET
(IF APPLICABLE)

WARNING
POWER SOURCE OUTPUT

CONNECTION. DO NOT
RELOCATE THIS

OVERCURRENT DEVICE

APPLY TO:
DISTRIBUTION EQUIPMENT
ADJACENT TO BACK-FED BREAKER

A
APPLY TO:
PV DISCONNECT

REVENUE METER

REQ'D BY: FREEDOM SOLAR
G

APPLY TO:
MONITORING DEVICE ENCLOSURE

MONITORING

APPLY TO:
PV DISCONNECT

I
REQ'D BY: 690.56(1)(a)

PV SYSTEM DISCONNECT

APPLY TO:
RACEWAYS, CABLE TRAYS,
OTHER WIRING METHODS, AND
ENCLOSURES THAN CONTAIN
PV SYSTEM DC CONDUCTORS

REQ'D BY: NEC 690.31(G)(3)
C

PHOTOVOLTAIC SYSTEM
AC DISCONNECT

OPERATING CURRENT: 45.2A
OPERATING VOLTAGE: 240 VAC

APPLY TO:
MAIN DISTRIBUTION PANEL

J
REQ'D BY: FREEDOM SOLAR

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

SOLAR ELECTRIC
PV PANELS

TURN RAPID SHUTDOWN
SWITCH TO THE "OFF"

POSITION TO SHUT DOWN
PV SYSTEM AND REDUCE
SHOCK HAZARD IN THE

ARRAY.

CAUTION
POWER TO THIS BUILDING IS ALSO SUPPLIED FROM THE
FOLLOWING SOURCES WITH DISCONNECTS AS SHOWN:

UTILITY SUPPLY & CUSTOMER
SERVICE PANEL

PV AC DISCONNECT

RAPID SHUTDOWN SWITCH
FRONT

APPLY TO:
MAIN DISTRIBUTION PANEL
(*ONLY REQUIRED IF PV SYSTEM
DISCONNECT IS NOT GROUPED
WITH MAIN SERVICE DISCONNECT)
SEE SHEET PV-6 FOR SITE
SPECIFIC LABELS

K
REQ'D BY: 705.10

WALL

REQ'D BY: NEC 690.56(C)(2)
H

APPLY TO:
PV DISCONNECT

RAPID SHUTDOWN SWITCH
FOR SOLAR PV SYSTEM
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METAL ROOF

PV-5

SITE
DIRECTORY

PLACARD

CAUTION:
MULTIPLE SOURCES OF POWER

LOCATION OF EACH POWER SOURCE
DISCONNECTING MEANS SHOWN BELOW

QUESTIONS, CALL:
800-504-2337
www.freedomsolarpower.com 416 WIRE ROAD

PROJECT ID: 113690

(N) (2) TESLA POWERWALL 2.0 BATTERY
(OUTSIDE HOUSE WALL)

(E) SOLAR ARRAY
(ON GROUND ARRAY)

(N) TESLA ENERGY GATEWAY
(OUTSIDE HOUSE WALL)

(N) PW COMBINER PANEL
(OUTSIDE HOUSE WALL)

(N) PW AC DISCONNECT

(E) DUKE ENERGY
REVENUE METER

(E) MONITORING
(E) PV AC DISCONNECT

("KNIFE BLADE DISCONNECT")

(E) MAIN DISTRIBUTION PANEL#1
(E) MAIN DISTRIBUTION PANEL#2

(INSIDE HOUSE WALL)(E) SOLAR LOAD CENTER
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PV-6

SAFETY
PLAN

USE THE SAFETY SYMBOL KEY TO DRAW IN THE CONTROLLED ACCESS ZONE
(CAZ), LADDER PLACEMENT, METER LOCATION, FALL PROTECTION ANCHOR
POINT, AND ANY OTHER HAZARD.

HARD HAT IS REQUIRED AT ALL TIMES IN CAZ

CONDUCT SAFETY MEETING WITH ALL CREW
MEMBERS ON SITE AT THE BEGINNING OF EACH JOB.
USE SIGN IN SHEET BELOW.

1. _________________________________________

2. _________________________________________

3. _________________________________________

4. _________________________________________

5. _________________________________________

GUEST SIGN IN
1. _________________________________________

2. _________________________________________

3. _________________________________________
COMPETENT PERSON: ___________________________  JOB START DATE: _________________

L

M

R

A

CAZ

LADDER

METER

POWER LINES

RESTRAINT ANCHOR

ARREST ANCHOR

SAFETY SYMBOL KEY
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Eaton general duty cartridge
fuse safety switch
DG222NRB

UPC:782113144221

Dimensions:
Height: 14.37 IN●

Length: 7.35 IN●

Width: 8.4 IN●

Weight:10 LB

Notes:Maximum hp ratings apply only when dual
element fuses are used. 3-Phase hp rating shown is
a grounded B phase rating, UL listed.

Warranties:
 Eaton Selling Policy 25-000, one (1) year from
the date of installation of the Product or
eighteen (18) months from the date of shipment
of the Product, whichever occurs first.

●

Specifications:
Type: General duty, cartridge fused●

Amperage Rating: 60A●

Enclosure: NEMA 3R●

Enclosure Material: Painted galvanized steel●

Fuse Class Provision: Class H fuses●

Fuse Configuration: Fusible with neutral●

Number Of Poles: Two-pole●

Number Of Wires: Three-wire●

Product Category: General duty safety switch●

Voltage Rating: 240V●

Supporting documents:
Eatons Volume 2-Commercial Distribution●

Eaton Specification Sheet - DG222NRB●

Certifications:
 UL Listed●

Product compliance: No Data
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Eaton general duty non-fusible
safety switch
DG222URB

UPC:782113144238

Dimensions:
Height: 14.38 IN●

Length: 7.38 IN●

Width: 8.69 IN●

Weight:9 LB

Notes:WARNING! Switch is not approved for
service entrance unless a neutral kit is installed.

Warranties:
 Eaton Selling Policy 25-000, one (1) year from
the date of installation of the Product or
eighteen (18) months from the date of shipment
of the Product, whichever occurs first.

●

Specifications:
Type: Non-fusible, single-throw●

Amperage Rating: 60A●

Enclosure: NEMA 3R, Rainproof●

Enclosure Material: Painted galvanized steel●

Fuse Configuration: Non-fusible●

Number Of Poles: Two-pole●

Number Of Wires: Two-wire●

Product Category: General duty safety switch●

Voltage Rating: 240V●

Supporting documents:
Eatons Volume 2-Commercial Distribution●

Eaton Specification Sheet - DG222URB●

Certifications:
 UL Listed●

Product compliance: No Data
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Eaton CH main lug loadcenter
CH8L125RP

UPC:782114190548

Dimensions:
Height: 3.69 IN●

Length: 13 IN●

Width: 11 IN●

Weight:12 LB

Notes:Ground bar kits priced separately. Suitable
for use as service equipment when not more than
two service disconnecting mains are provided or
when not used as a lighting and appliance
panelboard.

Warranties:
 Limited lifetime●

Specifications:
Special Features: Cover included●

Type: Main lug only●

Amperage Rating: 125A●

Box Size: 7r●

Bus Material: Copper●

Enclosure: NEMA 3R●

Enclosure Material: Metallic●

Feed Type: Overhead●

Main Circuit Breaker: CH●

Number Of Circuits: 8●

Number Of Wires: Three-wire●

Phase: Single-phase●

Voltage Rating: 120/240V, 208Y/120, 240V●

Wire Size: #6-1/0 AWG●

Supporting documents:
Type CH Circuit Breakers and Loadcenters●

Loadcenters and Circuit Breakers●

Eatons Volume 1-Residential and Light
Commercial

●
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Eaton CH main lug loadcenter
CH12L125R

UPC:782113097381

Dimensions:
Height: 5.19 IN●

Length: 16.75 IN●

Width: 14.31 IN●

Weight:15.8 LB

Notes:Suitable for use as service equipment when
not more than six service disconnecting mains are
provided or when not used as a lighting and
appliance panelboard. Rainproof panels are
furnished with hub closure plates. For rainproof
hubs.

Warranties:
 Limited lifetime●

Specifications:
Special Features: Cover included●

Type: Main lug only●

Amperage Rating: 125A●

Box Size: B●

Bus Material: Copper●

Enclosure: NEMA 3R●

Enclosure Material: Metallic●

Feed Type: Overhead●

Main Circuit Breaker: CH●

Number Of Circuits: 12●

Number Of Wires: Three-wire●

Phase: Single-phase●

Voltage Rating: 120/240V●

Wire Size: #6-2/0 AWG●

Supporting documents:
Dimensional Drawing - CH 3/4 LOADCENTER,
MAIN LUG ONLY, OUTDOOR NEMA 3R,
120/240 VAC, 1 PH

●
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