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Project Type - Photovoltaic

Sheet Number and Title:
PV01 - COVER

Sheet Size:
ANSI full bleed B (17.00 x 11.00 Inches)

PV01

SCOPE OF WORK
THESE PLANS ARE FOR THE INSTALLATION OF A ROOF MOUNTED
PHOTOVOLTAIC (PV) SYSTEM. THE PV SYSTEM WILL BE
INTERCONNECTED WITH THE -- UTILITY GRID THROUGH EXISTING
ELECTRICAL EQUIPMENT AND WILL OPERATE IN PARALLEL VIA
SUPPLY(LST) SIDE CONNECTION WITH NET ENERGY METER.

DESIGN SPECIFICATIONS
1. AHJ - --
2. UTILITY - DUKE ENERGY
3. BUILDING RISK CATEGORY II
4. DESIGN WIND SPEED (ULT) -  150MPH
5. DESIGN SNOW LOAD -  0PSF
6. EXPOSURE CATEGORY - C
7. MEAN ROOF HEIGHT - 15FT
8. ROOF SLOPE - 22.62°

NTS
PROPERTY ASSESOR MAP - PROJECT LOCATION1 NTS

AERIAL MAP - PROJECT LOCATION2

PV PROJECT

GOVERNING BUILDING CODES
1. 2018 INTERNATIONAL BUILDING CODE
2. 2018 INTERNATIONAL RESIDENTIAL CODE
3. 2017 NATIONAL ELECTRICAL CODE, NEC
4. 2018 INTERNATIONAL FIRE CODE
5. UL STANDARDS

5.1. RACKING - UL 2703
5.2. PV MODULE - UL 1703
5.3. INVERTER - UL 1741
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PV SYSTEM SPECIFICATIONS
1. PV MODULE: 42 x Aptos

DNA-120-MF26-365W; 15.33kWdc
2. INVERTER: IQ8+-72-2-US
3. RACKING: Ecofasten Rock-it
4. ROOF TYPE:SHINGLE
5. AZIMUTH:90°
6. ROOF SLOPE:22.62°
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UTILITY METER

PV MODULE

DC/AC UTILITY INTERACTIVE
INVERTER

DISCONNECT
CB DOUBLE POLE
CB SINGLE POLE
FUSE
FUSED DISCONNECT
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Sheet Number and Title:
PV02 - NOTES

Sheet Size:
ANSI full bleed B (17.00 x 11.00 Inches)

INSTALLATION NOTES
1. THE EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH THE

MANUFACTURES INSTALLATION INSTRUCTIONS.
2. THE ACTUAL LOCATION OF THE ARRAY AND PLACEMENT OF THE

MECHANICAL ANCHORS ARE SUBJECT TO VARIANCES DEPENDING ON
SITE CONDITIONS AND/OR ROOF OBSTRUCTIONS. THE CONTRACTOR
SHALL VERIFY ALL DIMENSIONS AND SPECIFICATIONS BEFORE
COMMENCING.

3. ALL OUTDOOR EQUIPMENT SHALL BE RAIN TIGHT WITH MINIMUM
NEMA3-R RATING.

4. ALL LOCATIONS ARE APPROXIMATE AND REQUIRE FIELD VERIFICATION.
5. ALL WORK SHALL COMPLY WITH THE BUILDING CODES SET FORTH BY

THE GOVERNING JURISDICTION.
6. ALL EQUIPMENT SHALL MEET MINIMUM SETBACKS AS REQUIRED BY THE

NATIONAL FIRE CODE, NFC AND THE NATIONAL ELECTRICAL CODE, NEC.

GENERAL PV SITE NOTES
1. PV ARRAY NOT TO DIRUPT ATTIC VENTS OR PLUMBING VENTS. ARRAY

TO SPAN OR EXTEND TERMINATION PLUMBING VENTS WITHOUT ANY
IMPACT ON THEIR FUNCTIONALITY.

2. PANELS WILL NOT EXCEED THE OVERALL HEIGHT OR ROOF PITCH OF
THE EXISTING STRUCTURE.

ABBREVIATIONS
(E) - EXISTING
(N) - NEW
TYP - TYPICAL
NTS - NOT TO SCALE
MIN - MINIMUM
MAX - MAXIMUM
AC - ALTERNATING CURRENT
DC - DIRECT CURRENT
PV - PHOTOVOLTAIC
MOD - PV MODULE
INV - DC/AC PV INVERTER
POC - POINT OF CONNECTION(PV)
RSB - RAPID SHUTDOWN BOX
CB - CIRCUIT BREAKER (EX. 20A/2P CB - 20AMP 2-POLE CIRCUIT BREAKER)
C - CONDUIT
OCP - OVERCURRENT PROTECTION
OCPD- OVERCURRENT PROTECTION DEVICE
MSD - MAIN SERVICE DISCONNECT
DISC - DISCONNECT
MSP - MAIN SERVICE PANEL
SP - SUB PANEL
PLP - PROTECTED LOADS PANEL
MLO - MAIN LUG ONLY
MB - MAIN BREAKER
EGC - EQUIPMENT GROUNDING CONDUCTOR
GEC - GROUNDING ELECTRODE CODUCTOR
GES - GROUNDING ELECTRODE SYSTEM

SYMBOLS

ELECTRICAL NOTES
1. INSTALLATION TO BE COMPLIANT WITH NFPA 1 &  NFPA70 (NATIONAL

ELECTRICAL CODE)
2. THE PV SYSTEM IS AN UNGROUNDED PV ARRAY AND HAS A

GROUND-FAULT PROTECTION DEVICE THAT MEETS THE
REQUIREMENTS OF 690.41(B)(1) AND (2)

3. THE EXACT LOCATION OF NEW ELECTRICAL EQUIPMENT AND
CONDUIT RUN RELATING TO THIS PROJECT IS SUBJECT TO CHANGE
AND WILL BE DETERMINED ON SITE BY THE CONTRACTOR.

4. ALL CLEARANCES AND WORK SPACE AS REQUIRED PER NEC 110.26
SHALL BE FOLLOWED

5. THE INVERTER(S) SHALL MEET ALL CURRENT CODE REQUIREMENTS
FOR RAPID SHUTDOWN AS DEFINED IN NEC 690.12.

6. ALL EQUIPMENT TO BE LISTED OR LABELED FOR ITS APPLICATION(UL
OR OTHER APPROVED LISTINGS)

6.1. PV MODULE - UL1703
6.2. INVERTER - UL1741
6.3. RACKING SYSTEM - UL2703

7. GROUNDING
7.1. ALL EQUIPMENT SHALL BE PROPERLY GROUNDED PER THE

REQUIREMENTS OF NEC ARTICLES 250 & 690
7.2. MODULE BONDING METHOD SHALL BE  INTEGRATED GROUNDING

MID CLAPS. REFER TO MANUFACTURES SPECIFIC INSTRUCTIONS
FOR PROPER BONDING TECHNIQUES.

7.3. GROUNDING SYSTEM COMPONENTS SHALL BE LISTED FOR THEIR
PURPOSE, AND GROUNDING DEVICES SHALL BE RATED FOR
DIRECT BURIAL

7.4. EGC SHALL BE SIZED IN ACCORDACE WITH 250.122 AND ARRAY
EGC'S SMALLER THAN 6AWG SHALL COMPLY WITH 250.120(C)

8. ALL CONDUCTORS ARE COPPER, UNLESS SPECIFIED OTHERWISE
9. ALL CONDUIT, RACEWAYS, AND JUNCTION BOXES SHALL BE SIZED

ACCORDING TO THE APPLICABLE CODE IF THE SIZE IS NOT SPECIFIED.
10. SIGNAGE SHALL BE APPLIED ACCORDING TO GOVERNING BUILDING

CODES AND LOCAL JURISDICTIONS SPECIFIC REQUIREMENTS.
11. EQUIPMENT INSTALLED IN DIRECT SUNLIGHT MUST BE RATED FOR

EXPECTED OPERATING TEMPERATURE AS SPECIFIED BY NEC.
12. CALCULATION OF MAXIMUM CIRCUIT CURRENT FOR THE SPECIFIC

CIRCUIT SHALL BE CALCULATED IN ACCORDANCE WITH 690.8(A)(1)
THROUGH (A)(6). CONDUCTOR AMPACITY SHALL BE SIZED TO NOT
CARRY LESS THAN THE LARGER OF 690.8(B)(1) OR (2)

13. DC PV SOURCE AND DC OUTPUT CURRENT CIRCUITS ON OR INSIDE A
BUILDING SHALL BE CONTAINED IN METAL RACEWAYS, TYPE MC
METAL-CLAD CABLE THAT COMPLIES WITH 250.118(10), OR METAL
ENCLOSURES FROM THE POINT OF PENETRATION OF THE SURFACE
OF THE BUILDING OR STRUCTURE TO THE FIRST READILY ACCESSIBLE
DISCONNECTING MEANS.(690.31(G))

14. ACCESS TO BOXES; JUNCTION, PULL, AND OUTLET BOXES LOCATED
BEHIND MODULES OR PANELS SHALL BE SO INSTALLED THAT THE
WIRING CONTAINED IN THEM CAN BE RENDERED ACCESSIBLE
DIRECTLY OR BY DISPLACEMENT OF A MODULE(S) SECURED BY
REMOVABLE FASTENERS AND CONNECTED BY FLEXIBLE WIRING
SYSTEM.(690.34)

15. PV POINT OF CONNECTION. THE OUTPUT OF AN INTERCONNECTED
ELECTRIC POWER SOURCE SHALL BE CONNECTED AS SPECIFIED IN
705.12(A) or (B).

FIRE OFFSETS - SYSTEM WILL BE INSTALLED PER 2018 NFPA 1, CH 11.12

STRUCTURAL NOTES
1. PV SYSTEM CONSIST OF THE PV MODULES, RAILING, AND

CONNECTION HARDWARE
2. RACKING SYSTEM & PV ARRAY SHALL BE INSTALLED ACCORDING

TO CODE-COMPLIANT INSTALLATION MANUAL
3. MAXIMUM SPACING BETWEEN CONNECTION POINTS 4FT.
8. THE ATTACHMENTS SHOULD BE STAGGERED, WHERE POSSIBLE,

TO ALLOW DISTRIBUTION OF THE DESIGN LOADS EVENLY TO THE
STRUCTURE.

9. ALL ROOF PENETRATIONS SHALL BE FLASHED AND SEALED BY
APPROVED METHOD PER ROOF TYPE MANUFACTURE.

10. TYP. ROOF SUPPORT STRUCTURE; 2" X  4", 24"O.C.
11. REFER TO TABLE 1.1 FOR MAX OVERHANG FROM LAST

ATTACHMENT.
12. PV ARRAY SHALL BE A MINIMUM 3" ABOVE THE ROOFING

MATERIAL.

LOAD INFORMATION
1. THE COMBINED LOADS WITH THE PV ROOF EQUIPMENT INSTALLED

ARE NOT LARGER THAN THE COMBINED LOADS AS REQUIRED BY
THE BUILDING CODE FOR THE ROOF WITHOUT PANELS.

2. NUMBER OF ATTACHMENT POINTS: 67
3. WEIGHT PER ATTACHMENT POINT: 35.4LBS/ATTACH
4. PV DEAD LOAD: 2.73PSF
5. DESIGN SNOW LOAD

5.1. GROUND SNOW LOAD - 0PSF
6. ALLOWABLE DESIGN LOADS FOR PV MODULE:

6.1. WIND = 62PSF
6.2. SNOW = 125PSF

NFPA 11.12.2.2.2.1 - PATHWAYS
NOT LESS THAN TWO 36IN WIDE PATHWAYSON SEPARATE ROOF
PLANES, FROM GUTTER TO RIDGE, SHALL BE PROVIDED ON ALL
BUILDINGS. ONE PATHWAY SHALL BE PROVIDED ON THE STREET OR
DRIVEWAY SIDE OF THE ROOF. FOR EACH ROOF PLANS WITH A PV
ARRAY, A 36IN WIDE PATHWAY FROM GUTTER TO RIDGE SHALL BE
PROVIDED ON THE SAME PLAN AS THE PV ARRAY, ON AN ADJACENT
ROOF PLANE OR STRADDLING THE SAME AND ADJACENT ROOF
PLANES. PATHWAYS SHALL BE LOCATED IN AREAS WITH MINIMAL
OBSTRUCTIONS SUCH AS VENT PIPES, CONDUIT, OR MECHANICAL
EQUIPMENT.

11.12.2.2.2.2
FOR PV ARRAYS OCCUPYING UP TO 33 PERCENT OF THE PLAN VIEW
ROOF AREA, A MIN. 18IN PATHWAY SHALL BE PROVIDED ON EITHER
SIDE OF A HORIZONTAL RIDGE, FOR PV ARRAYS OCCUPYING MORE
THAN 33 PERCENT OF THE PLAN VIEW ROOF AREA, A MIN 36IN
PATHWAY SHALL BE PROVIDED ON EITHER SIDE OF A HORIZONTAL
RIDGE.

THE ACCESS PATHWAY SHALL BE LOCATED AT A STRUCTURALLY
STRONG LOCATION OF THE BUILDING, SUCH AS A BEARING WALL.
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PV SYSTEM SPECIFICATIONS
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PV AC DISCONNECT(N)
100A, 70A FUSED/OCP

UTILITY METER(E)

ENPHASE IQ COMBINER(N)
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MAIN SERVICE PANEL(E)
200A, 200A  MB

DRIVEWAY

ARRAY 1 - 15.33kWdc
42 x 365W MODULES
MODULE TILT: FLUSH
ROOF PITCH: 22.62°
AZIMUTH: 90°

PV MODULE (N)
WITH MICROINVERTER

J-BOX (N)

RIDGE SETBACK

ROOF ACCESS POINT
PATHWAY
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GRADE

ROOF

HOUSE INTERIOR WALL

MAIN SERVICE
PANEL

200A BUS
200A MAIN

B

C

2

7

91

NOTES:
1. DESCRIPTION OF COMBINER BOX.

2. DESCRIPTION OF NON-FUSED DISCONNECT
(AUXILLARY GENERATION DISCONNECT)

3. DESCRIPTION OF CONDUIT BEING USED,
INCLUDING DIAMETER OF CONDUIT TYPE.
REFER TO CONDUIT AND CONDUCTOR
SCHEDULE ON LINE DIAGRAM

AC DISCONNECT

100A RATED
70A FUSED/OCP

NEMA 3R

A

D

10

1

2

71 4 6

3

ENPHASE IQ
COMBINER

W/ 4 x 20A/2P C.B
WITH NEMA 3R

42 x APTOS DNA-120-MF26-365W; 15.33kWdc
ROOF MOUNTED PV SYSTEM
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NEC LABEL NOTES:
1. THE WARNING SIGN(S) OR LABEL(S) SHALL COMPLY

WITH NEC 110.21(B)
2. LABELS SHALL BE SUITABLE FOR THE ENVIRONMENT

WHERE THEY ARE INSTALLED.
3. LABELS TO BE A MIN LETTER HEIGHT OF 3/8" AND

PERMANENTLY AFFIXED.
4. LABELS SHALL ALSO COMPLY WITH THE SPECIFIC

REQUIREMENTS OF THE AUTHORITY HAVING
JURISDICTION.

IN CASE OF EMERGENCY CALL
INSTALLATION COMPANY

RAPID SHUTDOWN SWITCH FOR
SOLAR PV SYSTEM

LABEL 4 - NEC 690.56(B) & NFPA 11.12.2.1.1.6
APPLY TO RAPID SHUTDOWN SWITCH

PV SYSTEM COMMENCES RAPID SHUTDOWN
SEQUENCE UPON DISCONNECT FROM AC SOURCE - COMPLIES

WITH NEC 690.12

INITIATION DEVICE SHALL BE LOCATED AT A READILY
ACCESSIBLE LOCATION OUTSIDE THE BUILDING(LABEL SHALL

BE WITHIN 3FT OF SWITCH)

! WARNING !

ELECTRIC SHOCK HAZARD

TERMINALS ON BOTH THE LINE AND
LOAD SIDES MAY BE ENERGIZED IN THE

OPEN POSITION

WARNING: PHOTOVOLTAIC
POWER SOURCE

LABEL 1 - NEC 690.13(B)
APPLY TO DISCONNECTING MEANS WHERE

THE LINE AND LOAD TERMINALS MAY BE
ENERGIZED IN THE OPEN POSITION

LABEL 8 - NEC 705.12(B)(2)(3)(b)
APPLY TO BACK-FED BREAKER,

IF APPLICABLE

LABEL 6 - NEC 690.54
APPLY TO MAIN PV AC

DISCONNECT

LABEL 7 - NEC 705.12(B)(3)
APPLY TO MSP

LABEL 2 - NEC 690.31(G)(4)
APPLY TO EXPOSED RACEWAYS, CABLE TRAYS,

OTHER WIRING METHODS, COVERS,
ENCLOSURES OF PULL BOXES, AND J-BOXES.

SPACING BETWEEN LABELS OR MARKINGS SHALL
NOT BE MORE THAN 10FT APART.

LABEL 5 - 690.53(IF APPLICABLE)
APPLY TO DC

DISCONNECT/INVERTER

POWER SOURCE OUTPUT CONNECTION:
DO NOT RELOCATE THIS OVERCURRENT

DEVICE

! WARNING !
DUAL POWER SUPPLY

SOURCES: UTILITY GRID AND PV
SOLAR ELECTRIC SYSTEM

! WARNING !

PHOTOVOLTAIC SYSTEM
! DC DISCONNECT !

MAX SYSTEM VOLTAGE: 480VDC
MAX CIRCUIT CURRENT: 12A
MAX OUT CURRENT(DC TO DC CONV.): 15A

PHOTOVOLTAIC SYSTEM   !
AC DISCONNECT !

RATED AC OUTPUT CURRENT:   42 x 1.21A = 50.82A
NOMINAL OPERATING VOLTAGE:  240VAC

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

TURN RAPID
SHUTDOWN SWITCH TO
THE "OFF" POSITION TO

SHUT DOWN PV
SYSTEM AND REDUCE
SHOCK HAZARD IN THE

ARRAY.

SOLAR ELECTRIC
PV PANELS

3/8 IN MIN. TEXT

3/16 IN MIN. TEXT

 LABEL 3 - NEC 690.56(C)(1)(a)
APPLY TO LABEL ON OR NO MORE THAN 3FT

FROM THE SERVICE DISCONNECTING MEANS TO
WHICH THE PV SYSTEMS ARE CONNECTED AND

SHALL INDICATE THE LOCATION OF ALL
IDENTIFIED RAPID SHUTDOWN SWITCHES IF NOT

AT THE SAME LOCATION

3/8 IN MIN. TEXT

LABEL 9 - NEC 705.12(B)(2)(3)(c)
PROVIDE AT PV COMBINER OR MSP

IF APPLICABLE

! WARNING !
DEDICATED SOLAR PANEL DO

NOT CONNECT ANY OTHER
LOADS

LABEL 10 - NFPA 1, 11.12.2.1.5
INSTALLER INFORMATION LOCATED

ADJACENT TO THE MAIN DISCONNECT,
INDICATING THE NAME AND EMERGENCY
TELEPHONE NUMBER OF THE COMPANY

#

LABEL/PLACARD LOCATION TYP.
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PHOTOVOLTAIC SOLAR
AC DISCONNECT

LABEL 11 - NEC  690.13(B)
AT EACH AC DISCONNECTING MEANS

(4" X 1").

⚠CAUTION

SOLAR ELECTRIC SYSTEM
CONNECTED

LABEL 12 - NEC  690.56(B)
AT UTILITY METER (5 3/4" X 1 1/8")

EMERGENCY RESPONDER THIS
SOLAR PV SYSTEM IS EQUIPPED

WITH RAPID SHUTDOWN

TURN RAPID
SHUTDOWN SWITCH TO
THE "OFF" POSITION TO

SHUT DOWN THE
ENTIRE PV SYSTEM

SOLAR ELECTRIC
PV PANELS

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 (5 3/4" X 1 1/8").
[NEC 690.56(B)]

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)]

INTERACTIVE PHOTOVOLTAIC SYSTEM CONNECTED
PHOTOVOLTAIC SYSTEM DISCONNECT LOCATED

WEST SIDE OF THE HOUSE
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ENPHASE IQ COMBINER (N)
125A, MLO, 120/240Vac

NEMA 3R
PV - 4 x 20A/2P

B
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SERVICE UTILITY METER (E)
200A, 120/240Vac,1ɸ,3W

MAIN SERVICE PANEL (E)
200A MB 120/240Vac

PV POINT OF CONNECTION (POC)
SUPPLY SIDE - 705.12(A)
(LINE SIDE TAP)

D

PV AC DISCONNECT(N)
100A, 70A OCP/FUSED ,240Vac
GENERAL DUTY,
MANUAL, LOCKABLE, LOAD-BREAK
DISCONNECT SWITCH
NEUTRAL TO GROUND BOND

GROUNDING ELECTRODE (E)

MICROINVERTER (N)
MAX 13 MODULES PER

BRANCH CIRCUIT
SUGGEST A & B = 11, C & D = 10

EGC
#6AWG BARE CU TO

GROUND LUG ON PV RAIL
*MODULES BOND

TO RAIL BY INTEGRATED
GROUNDING MID CLAMPS

J-BOX (N)

J-BOX (E)
PV MODULE (E) A
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MATERIALS
a. MAX ALLOWABLE SPACING BETWEEN ATTACH

POINTS: 4FT
b. MIN. NUMBER OF ATTACHMENT POINTS: 67
c. MID CLAMPS: 82
d. ENDS: 28
e. GROUND LUGS: 07
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I CERTIFY THAT THE SHEATING AND FRAMING OF THIS
STRUCTURE WILL SAFELY ACCOMMODATE CALCULATED
WIND UPLIFT AND LATERAL FORCES AND EQUIPMENT DEAD
LOADS. THIS IS ATTESTED TO BE MY SIGNATURE AND SEAL
ON THIS DRAWING AT THE LOWER RIGHT BOTTOM.
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2'-0"
PV ROOF MOUNT KIT

PV MODULE

ROOF TRUSS

PV MODULE

TYPICAL 2" x 4"
ROOF TRUSS
SYP, SG = 0.55

24" O.C. LAG SCREW
REFER TO

FOR MIN. LAG DIA.
AND LAG LENGTH

TILE

PLYWOOD DECK

PV ROOF MOUNT KIT
ROCK-IT w/ TILE

PV MODULE

TYP. 2" x 4"
ROOF TRUSS

SYP
S.G. = 0.55

24" O.C.

REFER TO TABLE 1
FOR MAX OVERHANG

FROM LAST ATTACHMENT

6'
-2

"

3'-5"

81 4"

1'
-5

"
1'

-5
"

81 4"

PV MOUNT

TYPICAL 2" x 4"
ROOF TRUSS
SYP, SG = 0.55

24" O.C.

LAG SCREW
REFER TO

FOR MIN. LAG DIA.
AND LAG LENGTH

PLYWOOD DECK

TILE

PV ROOF MOUNT KIT
ROCK-IT w/ TILE

PV MODULE
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Scale: 3/8" = 1'-0"
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CONNECTION DETAIL - SIDE VIEW B

Scale: 3/4" = 1'
CONNECTION DETAIL - FRONT VIEWC
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3. RACKING: Ecofasten Rock-it
4. ROOF TYPE:SHINGLE
5. AZIMUTH:90°
6. ROOF SLOPE:22.62°
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