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AERIAL PHOTO

SITE DETAILS
ASHRAE MIN TEMP
ASHRAE 2% HIGH TEMP
BUILDING OCCUPANCY
TYPE OF CONSTRUCTION
SPRINKLERS SYSTEM PER NFPA 13D
# OF STORIES
WIND SPEED (ASCE 7-10)
WIND EXPOSURE
RISK CATEGORY
GROUND SNOW LOAD
SQUARE FOOTAGE
UTILITY PROVIDER

-11.1°C
37.1°C
R-3
V-B
NO
1
115 MPH
B
II
15 LBS
1316 SQ FT
DUKE ENERGY

GENERAL NOTES

· (17) CERTAINTEED CT370HC11-06 MODULES
· (6) TESLA SOLAR SHUTDOWN DEVICES
· (01) TESLA POWERWALL 3 (11.5KW, 13.5KWH)
· (01) TESLA GATEWAY 3
· (01) UNFUSED AC DISCONNECT

INSTALL A ROOF-MOUNTED PV SYSTEM : ALL WORK TO COMPLY WITH:
· 2018 INTERNATIONAL BUILDING CODE
· 2018 INTERNATIONAL RESIDENTIAL CODE
· 2017 NATIONAL ELECTRICAL CODE
· 2013 INTERNATIONAL FIRE CODE

· ALL WORK SHALL CONFORM TO APPLICABLE BUILDING,
ELECTRICAL CODE AND ANY LOCALLY ADOPTED ORDINANCES.
· DRAWINGS ARE DIAGRAMMATIC, SITE CONDITIONS SHALL
PREVAIL. IF NO SCALE IS GIVEN, DRAWINGS ARE NOT TO
SCALE. ALL DIMENSIONS SHALL BE VERIFIED BY THE
CONTRACTOR IN THE FIELD UPON COMMENCEMENT OF
CONSTRUCTION.
· ALL CONDUIT AND WIRE RUNS ARE DIAGRAMMATIC, SUBJECT
TO FIELD CONDITIONS ROUTING OF RACEWAYS SHALL BE
FINALIZED BY THE CONTRACTOR. IF THE DISTANCES FOR WIRE
RUNS ARE DIFFERENT THAN AS SHOWN, THE CONTRACTOR
SHALL NOTIFY THE DESIGN TEAM TO VALIDATE THE WIRE SIZE.
· ALL EQUIPMENT SHALL BE LISTED AND LABELED BY A
RECOGNIZED TESTING LABORATORY AND INSTALLED PER THE
LISTING AND MANUFACTURER'S REQUIREMENTS.
· ALL EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE
WITH REQUIRED ACCESS AND WORKING CLEARANCES
PER CEC ARTICLE 110.
· ALL NEW MAIN SERVICE PANELS AND SUBPANELS WILL HAVE
APPROPRIATE FIELD IDENTIFICATION PER CEC 408.4.
· ALL EQUIPMENT WILL BE INSTALLED WHERE IT IS NOT EXPOSED
TO PHYSICAL DAMAGE PER CEC110.27(B).

TOTAL PV SIZE: 6.29KW DC, 11.500KW CEC AC

0 16' 32'
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PV ROOF COVERAGE
(E) PV
AREA

[SQ FT]

(N) PV
AREA

[SQ FT]

TOTAL
PV AREA
[SQ FT]

TOTAL
ROOF AREA

[SQ FT]

PERCENTAGE
COVERED BY PV

0 343.75 343.75 2332 15%

0 4' 8'

LEGEND

- ROOF OBSTRUCTION

(E)(1) UTILITY METER
EXTERIOR PV EQUIPMENT

(N)(1) AC DISCONNECT
(N)(1) TESLA POWERWALL 3

(E)(1) PROTECTED LOADS PANEL
INTERIOR PV EQUIPMENT

(N)(1) TESLA BACKUP GATEWAY

(17) CERTAINTEED CT370HC11-06 MODULES WITH
(6) TESLA SOLAR SHUTDOWN DEVICES
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ROOF DESCRIPTION

ROOF ROOF
TILT AZIMUTH ROOF MATERIAL TRUSS

SIZE
TRUSS

SPACING
MAX
SPAN

#1 27° 203° HIGH-DEF
COMPOSITION 2" X 4" 24" O.C. 90"

 STRUCTURAL INFORMATION
NUMBER OF MODULES 17 --

 MODULE WEIGHT 45.19 LBS

TOTAL MODULE (ARRAY) WEIGHT 768.23 LBS

 NUMBER OF ATTACHMENT POINT 26 --

MOUNTING SYSTEM WEIGHT (PER MODULE) 0.55 LBS

 MOUNTING SYSTEM WEIGHT 14.30 LBS

TOTAL SYSTEM WEIGHT 782.53 LBS

WEIGHT AT EACH ATTACHMENT POINT 29.55 LBS

 MODULE AREA (69.13"X40.90") 19.63 SQFT

TOTAL ARRAY AREA 343.75 SQFT

DISTRIBUTED LOAD 2.28 PER SQFT

MODULE : CERTAINTEED
CT370HC11-06 (370W)

40.90"

69
.1

3"

ROOF ATTACHMENT DETAIL

0 4' 8'

LEGEND
- RAFTER OR TRUSS

- ROOF ATTACHMENT

ROOF #1

(N) SNAPNRACK UR-40 RAIL

(26) SNAPNRACK ANCHORFOOT ATTACHMENTS
WITH MAX 72" O.C. SPAN
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MODULE STRINGING

MODULE STRINGING

A

8

IN BRANCH

6

JUNCTION BOX

B

4
9

3

(N) UTILITY REQUIRED
DISCONNECT SWITCH
UN-FUSED AC DISCONNECT, 60A

(E) GROUNDING
ELECTRODE

IN BRANCH

G

L1

N
200A

L2

TO UTILITY
GRID (UG)

L1

L2N

N

L2
L1

G

(E)
UTILITY
METER

1

(N) TESLA BACKUP GATEWAY 3

(E) PROTECTED LOADS PANEL
240/120 V 1Ø, 3W
MAIN BUSS: 200A TO (E)

LOAD

(E)
MAIN
200A

GROUND
ROD

[X6] MID CIRCUIT INTERRUPTERS
MAKE: TESLA
MODEL: MCI 2

SERVING
240/120 V 10, 3W 200A
SERVES AS ATS

(N) [X17] SOLAR MODULES
MAKE: CERTAINTEED
MODEL: CT370HC11-06
RATED POWER: 370W

5

2

+
(  )

L1
L2
N

G

AC

DC

(N) TESLA POWERWALL 3
MODEL#: 1707000-XX-Y
INVERTER RATING: 11.500 kW-AC
BATTERY: 13.500 kWH

G

AC

DC

++

CAN

CAN

3 MCI'S

 3 MCI'S G

G

G

GN

(  )
(  )

60A
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THREE-LINE
DIAGRAM

NTS

NEW SOLAR PROJECT
6.29 KW DC, 11.50 KW AC

ID TYPICAL CONDUCTOR NEUTRAL EGC CONDUIT CURRENT-CARRYING
CONDUCTORS IN CONDUIT OCPD TEMP. CORR.

FACTOR
CONDUIT FILL

FACTOR CONT. CURRENT
MAX CURRENT

(125%) BASE AMP. DERATED AMP. TERM TEMP.
RATING AMP. @ TERMINAL

1 1 4/0 AWG XHHW, ALUMINUM 4/0 AWG XHHW, ALUMINUM N/A 2" DIA 2 200A 0.96 (35°C) 1 - 200.0A 205A 196.8A 75°C 180A

2 1 4/0 AWG SER, ALUMINUM 4/0 AWG SER, ALUMINUM 2/0 SER, ALUMINUM 2" DIA 2 N/A 0.96 (35°C) 1 - 200.0A 205A 196.8A 75°C 180A

3 1 6 AWG THHN, COPPER 6 AWG THHN, COPPER 10 AWG THHN, COPPER 1" DIA 2 60A 0.96 (35°C) 1 48.0A 60.0A 75A 72.0A 75°C 65A

4 1 6 AWG THHN, COPPER 6 AWG THHN, COPPER 10 AWG THHN, COPPER 1" DIA 2 N/A 0.96 (35°C) 1 48.0A 60.0A 75A 72.0A 75°C 65A

5 1 10 AWG THHN, COPPER N/A 10 AWG THHN, COPPER 1" DIA 4 N/A 0.96 (35°C) 0.8 10.87A 13.59A 40A 30.72A 75°C 35A

6 1 10 AWG PV WIRE, COPPER N/A 6 AWG BARE, COPPER FREE AIR 2 N/A 0.96 (35°C) 1 10.87A 13.59A 55A 52.8A 75°C 50A
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DESIGN
TABLES

NTS

DISCONNECTS

REF. QTY. MAKE AND MODEL FUSES RATED
CURRENT

MAX
RATED

VOLATGE
(N) DISCONNECT 1 EATON OR EQUIVALENT N/A 60A 240 V

ELECTRICAL NOTES (APPLICABILITY BASED ON SCOPE OF WORK)

ALL EQUIPMENT SHALL BE PROPERLY GROUNDED AND BONDED IN ACCORDANCE WITH NEC ARTICLE 250. A SUPPLEMENTAL
GROUND ROD WILL BE DRIVEN IN ACCORDANCE WITH NEC 250.53(A)(3) IF THE EXISTING GROUND ROD HAS A RESISTANCE TO
EARTH THAT IS GREATER THAN 25 OHMS.

IF ANY EXISTING LOAD CONDUCTORS ARE EXTENDED BY MORE THAN 6', AFCI PROTECTION WILL BE PROVIDED PER NEC
210.12(D).

PER NEC 690.47(A) PV SYSTEMS THAT ARE NOT SOLIDLY GROUNDED, THE EQUIPMENT GROUNDING CONDUCTOR FOR THE
OUTPUT OF THE PV SYSTEMS SHALL BE PERMITTED TO BE THE CONNECTION TO GROUND FOR GROUND-FAULT PROTECTION
AND EQUIPMENT GROUNDING OF THE PV ARRAY.

THE ESS CIRCUIT BREAKER SHALL BE SECURED IN PLACE BY AN ADDITIONAL FASTENER PER NEC 408.36(D).

NO SINGLE BACK-UP LOAD WILL BE LARGER THAN THE MAXIMUM CONTINUOUS OUTPUT OF THE ESS PER NEC 710.15(A).

AS-BUILT CHANGES TO THE ABOVE WIRING ARE PERMISSIBLE AS LONG AS SUBSITUTIONS ARE CODE COMPLIANT. FOR EXAMPLE,
APPROPRIATELY SIZED NM-B MAY BE USED FOR MICROINVERTER OUTPUT CIRCUITS IF INSTALLED IN ACCORDANCE WITH NEC
ARTICLE 334, OR MC CABLE MAY BE USED FOR DC SOLAR STRINGS IF INSTALLED IN ACCORDANCE WITH NEC ARTICLE 330.

ALL OUTDOOR EQUIPMENT SHALL BE RAINTIGHT & HOLD A MINIMUM NEMA 3R RATING, INCLUDING ALL ROOF MOUNTED TRANSITION
BOXES AND SWITCHES. CONDUCTORS EXPOSED TO WET CONDITIONS SHALL BE SUITABLE FOR USE IN WET
CONDITIONS PER NEC 310.10(C).

ALL TERMINAL TEMPERATURES OF EQUIPMENT WILL BE VERIFIED TO BE RATED FOR 75°C, OR THE WIRE WILL NEED TO BE RESIZED
USING THE 60°C TERMINAL TEMPERATURE RATINGS FOR 100A OR LESS.

ALL NM-B SHALL BE INSTALLED AND PROTECTED PER NEC 334, AND ALL SER CABLE SHALL BE INSTALLED AND PROTECTED PER NEC
338.

ALL ROOFTOP RACEWAYS AND CABLES EXPOSED TO DIRECT SUNLIGHT WILL BE INSTALLED >7/8" ABOVE THE ROOF.

VOC CALCULATION PER NEC 690.7(A)(1)

MODULE CT 370
# OF MODULES LARGEST STRING 9
ASHRAE MIN TEMP [°C] -11.1
VOC [V] 40.80
TEMP COEF VOC [%/°C] -0.29
TEMP ADJ VOC [V] 45.07
VOLTAGE OF LARGEST STRING [V] 405.63

INVERTER
OUTPUT CIRCUIT INVERTER OR ESS

# OF
INVERTERS /

ESS
CONTINUOUS

OUTPUT
125% SAFETY

FACTOR
TOTAL

BACKFEED

MINIMUM
BREAKER

SIZE
#1  PW3 1 48.00A 125% 60.00A 60A

TOTAL 60.00A 60A

INVERTER OUTPUT CALCULATIONS & 705.12 COMPLIANCE

INVERTERS

REF. QTY. MAKE AND MODEL AC VOLTAGE GROUND OCPD
RATING

RATED
POWER

MAX
OUTPUT

CURRENT

MAX INPUT
CURRENT

MAX INPUT
VOLTAGE

CEC WEIGHTED
EFFICIENCY

(N) INVERTERS 1 TESLA POWERWALL 3 (240V) 240V FLOATING 60A 11500W 48.0A 90A 550V 99.0%

DESIGN TEMPERATURES
ASHRAE EXTREME LOW -11.1°C (12.0°F), SOURCE: HARNETT COUNTY (35.38°;-78.73°)

ASHRAE 2% HIGH 37.1°C (98.8°F), SOURCE: HARNETT COUNTY (35.38°;-78.73°)

MODULES
REF. QTY. MAKE AND MODEL PMAX PTC ISC IMP VOC VMP TEMP. COFF. OF VOC FUSE RATING

(N) PV MODULES 17 CERTAINTEED CT370HC11-06 370W 337.80W 11.81A 10.87A 40.80V 34.06V -0.29%/°C 25A
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LABELS &
PLACARDS

NTS

LABEL 8
AT RAPID SHUTDOWN SWITCH
[NEC 690.56(C)].
LETTERS AT LEAST 3/8 INCH; WHITE ON RED
BACKGROUND; REFLECTIVE
[IFC 605.11.1.1]

LABEL 3 LABEL 5
AT EACH DISCONNECTING MEANS FOR
PHOTOVOLTAIC EQUIPMENT
[NEC 690.15]

LABEL 8
AT EXPOSED RACEWAYS, CABLE TRAYS, AND OTHER WIRING
METHODS; SPACED AT MAXIMUM 10 FT SECTION OR WHERE
SEPARATED BY ENCLOSURES, WALLS, PARTITIONS, CEILINGS,
OR FLOORS.
[NEC 690.31(G)]
LETTERS AT LEAST 3/8 INCH; WHITE ON RED BACKGROUND;
REFLECTIVE
[IFC 605.11.1.1]

LABEL 4
AT EACH DC DISCONNECTING MEANS
[NEC 690.53]

LABELING NOTES
1.1 LABELING REQUIREMENTS BASED ON THE 2017 NATIONAL ELECTRICAL CODE, INTERNATIONAL FIRE CODE 605.11, OSHA
STANDARD 1910.145, ANSI Z535
1.2 MATERIAL BASED ON THE REQUIREMENTS OF THE AUTHORITY HAVING JURISDICTION.
1.3 LABELS TO BE OF SUFFICIENT DURABILITY TO WITHSTAND THE ENVIRONMENT INVOLVED.
1.4 LABELS TO BE A MINIMUM LETTER HEIGHT OF 3/8” AND PERMANENTLY AFFIXED.
1.5 ALERTING WORDS TO BE COLOR CODED.  “DANGER” WILL HAVE RED BACKGROUND; “WARNING” WILL HAVE ORANGE
BACKGROUND; “CAUTION” WILL HAVE YELLOW BACKGROUND. [ANSI Z535]

DIRECTORY
PERMANENT PLAQUE OR
DIRECTORY PROVIDING
THE LOCATION  OF THE
SERVICE
DISCONNECTING MEANS
AND THE PHOTOVOLTAIC
SYSTEM DISCONNECTING
MEANS IF NOT IN THE
SAME LOCATION
[NEC 690.56(B)]

AT POINT OF INTERCONNECTION; LABEL, SUCH
AS LABEL 4 OR LABEL 5 MUST IDENTIFY
PHOTOVOLTAIC SYSTEM [NEC 705.12(B)(4)]

WHERE THE PV SYSTEMS
ARE REMOTELY LOCATED
FROM EACH OTHER, A
DIRECTORY IN
ACCORDANCE WITH 705.10
SHALL BE PROVIDED AT
EACH PV SYSTEM
DISCONNECTING MEANS.
PV SYSTEM EQUIPMENT
AND DISCONNECTING
MEANS SHALL NOT BE
INSTALLED IN BATHROOMS
[NEC 690.4(D),(E)]

TURN RAPID SHUTDOWN
SWICH TO THE "OFF"

POSITION TO SHUTDOWN
PV SYSTEM AND REDUCE
SHOCK HAZARD IN ARRAY

LABEL 1
AT RAPID SHUTDOWN SYSTEM
[NEC 690.56(C)(1)(A)].

LABEL 2
AT EACH DISCONNECTING MEANS FOR
PHOTOVOLTAIC EQUIPMENT
[NEC 690.15]

ALL SIGNAGE MUST BE
PERMANENTLY ATTACHED AND BE
WEATHER RESISTANT/SUNLIGHT
RESISTANT AND CANNOT BE
HAND-WRITTEN PER NEC 110.21(B)

RATED AC OUTPUT CURRENT:                        AC
NOMINAL OPERATING VOLTAGE:      240/480 V AC

TERMINALS ON THE LINE AND
LOAD SIDES MAY BE ENERGIZED

 IN THE OPEN POSITION

THE DC CONDUCTORS OF THIS
PHOTOVOLTAIC SYSTEM

ARE UNGROUNDED AND MAY
BE ENERGIZED

LABEL 6
AT POINT OF INTERCONNECTION; LABEL, SUCH
AS LABEL 4 OR LABEL 5 MUST IDENTIFY
PHOTOVOLTAIC SYSTEM [NEC 705.12(B)(4)]

SOURCES: UTILITY GRID AND
PV SOLAR ELECTRIC SYSTEM

LABEL 7
AT POINT OF INTERCONNECTION; LABEL, SUCH
AS LABEL 4 OR LABEL 5 MUST IDENTIFY
PHOTOVOLTAIC SYSTEM [NEC 705.12(B)(4)]

DO NOT RELOCATE THIS
OVERCURRENT DEVICE

48.00A

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

SOLAR ELECTRIC
PV PANELS

        WARNING
ELECTRIC SHOCK HAZARD

        WARNING
ELECTRIC SHOCK HAZARD

PHOTOVOLTAIC SYSTEM
DC DISCONNECT

OPERATING VOLTAGE:           240 VDC
OPERATING CURRENT:           48.00 A
MAX SYSTEM VOLTAGE:         480 VDC
SHORT CIRCUIT CURRENT:    45 A
CHARGE CONTROLLER MAX: N/A

PHOTOVOLTAIC SYSTEM
AC DISCONNECT

        WARNING
DUAL POWER SUPPLY

        WARNING
 INVERTER OUTPUT CONNECTION

WARNING:  PHOTOVOLTAIC
POWER SOURCE

RAPID SHUTDOWN
PV ARRAY
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