
 
 76 North Meadowbrook Drive 
Scott E. Wyssling, PE Alpine, UT 84004 
Jon P. Ward, SE, PE office (201) 874-3483 
Gregory T. Elvestad, PE swyssling@wysslingconsulting.com 

 
 

 
February 25, 2022 

 
 

 
Legacy Solar 
3333 Digital Drive #600 
Lehi, UT 84043 
 
 

 
Re: Engineering Services 

Gavalier Residence 
84 Windy Farm Drive, Fuquay-Varina NC 
9.240 kW System 

 
 
To Whom It May Concern: 

 
 

We have received information regarding solar panel installation on the roof of the above referenced 
structure. Our evaluation of the structure is to verify the existing capacity of the roof system and its ability 
to support the additional loads imposed by the proposed solar system. 
 
A. Site Assessment Information 
 

1. Site visit documentation identifying attic information including size and spacing of framing 
for the existing roof structure. 

2. Design drawings of the proposed system including a site plan, roof plan and connection 
details for the solar panels.  This information will be utilized for approval and construction 
of the proposed system. 

 
B. Description of Structure: 

 
Roof Framing: Prefabricated wood trusses at 22” on center. All truss members are 

constructed of 2x6 dimensional lumber. 
Roof Material: Composite Asphalt Shingles 
Roof Slope:  34 degrees 
Attic Access: Accessible 
Lumber type: Assumed Douglas Fir 
Foundation:  Permanent 

 
C. Loading Criteria Used 
 

• Dead Load 
o Existing Roofing and framing = 7 psf 
o New Solar Panels and Racking = 3 psf 
o TOTAL = 10 PSF 

• Dead Load 
o Existing Roofing and framing = 7 psf 
o New Solar Panels and Racking = 3 psf 
o TOTAL = 10 psf

• Live Load = 20 psf (reducible) – 0 psf at locations of solar panels 

• Ground Snow Load = 15 psf 

• Wind Load based on ASCE 7-10 
o Ultimate Wind Speed = 115 mph (based on Risk Category II) 
o Exposure Category C 

 
Analysis performed of the existing roof structure utilizing the above loading criteria is in accordance 
with the North Carolina Residential Code (2015 IRC), including provisions allowing existing 
structures to not require strengthening if the new loads do not exceed existing design loads by 
105% for gravity elements and 110% for seismic elements. This analysis indicates that the existing 
framing will support the additional panel loading without damage, if installed correctly. 
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D. Solar Panel Anchorage 
 
1. The solar panels shall be mounted in accordance with the most recent Unirac installation manual.  

If during solar panel installation, the roof framing members appear unstable or deflect non-
uniformly, our office should be notified before proceeding with the installation. 

2. The maximum allowable withdrawal force for a 5/16” lag screw is 235 lbs per inch of penetration as 
identified in the National Design Standards (NDS) of timber construction specifications. Based on 
a minimum penetration depth of 2½”, the allowable capacity per connection is greater than the 
design withdrawal force (demand). Considering the variable factors for the existing roof framing 
and installation tolerances, the connection using one 5/16” diameter lag screw with a minimum of 
2½” embedment will be adequate and will include a sufficient factor of safety. 

3. Considering the wind speed, roof slopes, size and spacing of framing members, and condition of 
the roof, the panel supports shall be placed no greater than 60” on centers. 

4. Panel supports connections shall be staggered to distribute load to adjacent framing members.  
 

Based on the above evaluation, this office certifies that with the racking and mounting specified, the existing 
roof system will adequately support the additional loading imposed by the solar system.  This evaluation is in 
conformance with the North Carolina Residential Code, current industry standards, and is based on information 
supplied to us at the time of this report. 
 
Should you have any questions regarding the above or if you require further information do not hesitate to 
contact me. 
 
 
Very truly yours,  
        
 
        
Scott E. Wyssling, PE 
North Carolina License No. 46546 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Signed 2/25/2022 
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 LGCY POWER
3333 DIGITAL DR#600, LEHI,
UT 84043, UNITED STATES

PHONE: 855-353-4899

ELECTRICAL LIC#: U34871

SCOPE OF WORK:
TO INSTALL A ROOF MOUNTED SOLAR PHOTOVOLTAIC SYSTEM AT THE OWNER
RESIDENCE LOCATED AT 84 WINDY FARM DR, FUQUAY-VARINA, NC 27526.
THE POWER GENERATED BY THE PV SYSTEM WILL BE INTERCONNECTED WITH THE
UTILITY GRID THROUGH THE EXISTING ELECTRICAL SERVICE EQUIPMENT.
THE PV SYSTEM DOES NOT INCLUDE STORAGE BATTERIES

GENERAL NOTES:
· THESE CONSTRUCTION DOCUMENTS HAVE BEEN BASED ON FIELD INSPECTIONS AND

OTHER INFORMATION AVAILABLE AT THE  TIME. ACTUAL FIELD CONDITIONS MAY REQUIRE
MODIFICATIONS IN CONSTRUCTION DETAILS.

· ARCHITECT HAS NOT BEEN RETAINED TO SUPERVISE ANY CONSTRUCTION OR
INSTALLATION OF ANY EQUIPMENT AT SITE.

· CONTRACTOR SHALL FURNISH ALL LABOR, MATERIAL, EQUIPMENT, TOOLS, OBTAINS ALL
PERMITS, LICENSES AND PAY ALL  REQUIRED FEES AND COMPLETE INSTALLATION.

· CONTRACTOR HAS THE FULL RESPONSIBILITY TO CHECK AND VERIFY ALL DIMENSIONS
AND EXISTING CONDITIONS. ANY  DISCREPANCIES SHALL BE REPORTED TO THE ENGINEER
BEFORE PROCEEDING WITH THE WORK. ANY WORK STARTED BEFORE  CONSULTATION
AND ACCEPTANCE BY THE ENGINEER SHALL BE THE SOLE RESPONSIBILITY OF THE
CONTRACTOR AND SHALL  BE SUBJECT TO CORRECTION BY THEM WITHOUT ADDITIONAL
COMPENSATION.

· DAMAGE CAUSED TO THE EXISTING STRUCTURE, PIPES, DUCTS, WINDOWS, WALL,
FLOORS, ETC. SHALL BE REPAIRED TO THE  ORIGINAL CONDITION OR REPLACED BY THE
CONTRACTOR AT NO ADDITIONAL COST.

· THE CONTRACTOR SHALL BE HELD RESPONSIBLE FOR THE PROPER INSTALLATION AND
COMPLETION OF THE WORK WITH  APPROVED MATERIALS.

· NO CHANGES ARE TO BE MADE WITHOUT THE CONSULTATION AND APPROVAL OF THE
ARCHITECT.

· CONTRACTOR SHALL OBTAIN BUILDING PERMIT. NO WORK TO START UNLESS BUILDING
PERMIT IS PROPERLY DISPLAYED.

· ALL WORKMANSHIP AND MATERIALS SHALL BE OF FIRST QUALITY AND IN COMPLIANCE
WITH THE REQUIREMENTS OF THE  NC BUILDING CODE, THE DEPARTMENT OF
ENVIRONMENTAL PROTECTION AND ALL PERTINENT AGENCIES.

· IT IS ESSENTIAL THAT ALL WORK PROCEED WITH THE MAXIMUM COOPERATION OF ALL
PARTIES AND WITH MINIMUM  INTERFERENCE TO THE OCCUPANTS WITHIN THE BUILDING.
THE OWNER'S DIRECTIONS IN THIS REGARD SHALL BE FULLY  COMPLIED WITH.

· ALL EXPOSED PLUMBING, HVAC, ELECTRICAL DUCTWORK, PIPING AND CONDUITS ARE TO
BE PAINTED BY GENERAL  CONTRACTOR.

· THE CONTRACTOR SHALL PERFORM THE WORK IN STRICT CONFORMANCE WITH THE
LOCAL LAWS, REGULATIONS AND THE  NATIONAL ELECTRIC CODE.

· THE CONTRACTOR SHALL OBTAIN ALL PERMITS, APPROVALS, AFFIDAVITS,
CERTIFICATIONS, ETC. AND PAY ALL FEES AS  REQUIRED BY THE LOCAL AUTHORITIES.

· CONTRACTORS SHALL OBTAIN FIRE CERTIFY UPON COMPLETION OF WORK.

ELECTRICAL NOTES:
· THE EQUIPMENT AND ALL ASSOCIATED WIRING AND INTERCONNECTION SHALL BE INSTALLED ONLY BY QUALIFIED PEOPLE. A QUALIFIED PERSON IS ONE WHO

HAS SKILLS AND KNOWLEDGE RELATED TO THE CONSTRUCTION AND OPERATION OF THE ELECTRICAL EQUIPMENT AND INSTALLATIONS AND HAS RECEIVED
SAFETY TRAINING TO RECOGNIZE AND AVOID THE HAZARDS INVOLVED. (NEC 690.4(E) AND 705.6)

· LOCAL UTILITY PROVIDER SHALL BE NOTIFIED PRIOR TO USE AND ACTIVATION OF ANY SOLAR PHOTOVOLTAIC INSTALLATION. FOR A LINE SIDE TAP CONNECTION,
UTILITY NEEDS TO BE NOTIFIED WELL IN ADVANCE TO COORDINATE BUILDING ELECTRICAL SHUT OFF.

· NEW CONDUIT ROUTING SHOWN IS ESSENTIALLY SCHEMATIC. SUBCONTRACTOR SHALL LAY OUT RUNS TO SUIT FIELD CONDITIONS AND THE COORDINATION
REQUIREMENTS OF OTHER TRADES.

· ARRAY WIRING SHOULD NOT BE READILY ACCESSIBLE EXCEPT TO QUALIFIED PERSONNEL.
· ALL EXTERIOR CONDUIT, FITTINGS, AND BOXES SHALL BE WATERTIGHT AND APPROVED FOR USE IN WET LOCATIONS. (NEC 314.15A).
· WIRING METHODS FOR PV SYSTEM CONDUCTORS AREN'T PERMITTED WITHIN 10 IN. OF THE ROOF DECKING OR SHEATHING EXCEPT WHERE LOCATED DIRECTLY

BELOW THE ROOF SURFACE THAT'S COVERED BY PV MODULES AND ASSOCIATED EQUIPMENT WIRING
· BACK-FED BREAKER MUST BE AT THE OPPOSITE END OF BUS BAR FROM THE MAIN BREAKER OR MAIN LUG SUPPLYING CURRENT FROM THE UTILITIES.
· ALL CONDUCTORS AND WIRE TIES EXPOSED TO SUNLIGHT ARE LISTED AS UV RESISTANT.
· CONTRACTOR SHALL FOLLOW ALL ELECTRICAL EQUIPMENT LABELING REQUIREMENTS IN NEC 690 AND IFC 2018
· MEASURE THE LINE-TO-LINE AND LINE-TO-NEUTRAL VOLTAGE OF ALL SERVICE ENTRANCE CONDUCTORS PRIOR TO INSTALLING ANY SOLAR EQUIPMENT. THE

VOLTAGES FOR THE 240VAC RATED.

WIRING AND CONDUIT NOTES:
· ALL CONDUIT SIZES AND TYPES, SHALL BE LISTED FOR ITS

PURPOSE AND APPROVED FOR THE SITE APPLICATIONS
· ALL PV CABLES AND HOMERUN WIRES BE #10AWG *USE-2, PV

WIRE, OR PROPRIETARY SOLAR CABLING SPECIFIED BY MFR,
OR EQUIVALENT; ROUTED TO SOURCE CIRCUIT COMBINER
BOXES AS REQUIRED

· ALL CONDUCTORS AND OCPD SIZES AND TYPES SPECIFIED
ACCORDING TO [NEC 690.8 (A)(1) & (B)(1)], [NEC 240] [NEC
690.7] FOR MULTIPLE CONDUCTORS

· ALL PV DC CONDUCTORS IN CONDUIT EXPOSED TO SUNLIGHT
SHALL BE DERATED ACCORDING TO [NEC TABLE 310.15
(B)(2)(C)] BLACK ONLY**

· EXPOSED ROOF PV DC CONDUCTORS SHALL BE USE-2, 90°C
RATED, WET AND UV RESISTANT, AND UL LISTED RATED FOR
600V, UV RATED SPIRAL WRAP SHALL BE USED TO PROTECT
WIRE FROM SHARP EDGES

· PHASE AND NEUTRAL CONDUCTORS SHALL BE DUAL RATED
THHN/THWN-2 INSULATED, 90°C RATED, WET AND UV
RESISTANT, RATED FOR 600V PER NEC 2008 OR 1000V PER
NEC 2011

· 4-WIRE DELTA CONNECTED SYSTEMS HAVE THE PHASE WITH
THE HIGHER VOLTAGE TO GROUND MARKED ORANGE OR
IDENTIFIED BY OTHER EFFECTIVE MEANS

· ALL SOURCE CIRCUITS SHALL HAVE INDIVIDUAL SOURCE
CIRCUIT PROTECTION

· VOLTAGE DROP LIMITED TO 2% FOR DC CIRCUITS AND 1%
FOR AC CIRCUITS

· AC CONDUCTORS >4AWG COLOR CODED OR MARKED: PHASE
A OR L1- BLACK, PHASE B OR L2- RED, PHASE C OR L3- BLUE,
NEUTRAL- WHITE/GRAY

SYSTEM RATING
9.24 KWDC
6.09 KWAC

EQUIPMENT SUMMARY
21 APTOS SOLAR DNA-144-MF26-440 (440W) MODULES
21 ENPHASE IQ7PLUS-72-2-US (240V) MICROINVERTERS

SHEET INDEX
PV-0 COVER PAGE
PV-1 SITE PLAN
PV-2 ROOF PLAN & MODULES
PV-3 ATTACHMENT DETAIL
PV-4 ELECTRICAL LINE DIAGRAM & CALCS.

PV-4A ELECTRICAL PHOTOS
PV-4B SPECIFICATIONS & CALCULATION
PV-5 LABELS

PV-5A JOB HAZARD ANALYSIS
PV-6+ EQUIPMENT SPECIFICATIONS

GOVERNING CODES

AUTHORITY HAVING JURISDICTION (AHJ): HARNETT COUNTY

2017 NATIONAL ELECTRICAL CODE
2018 NORTH CAROLINA BUILDING CODE /  2015 IBC 
2018 NORTH CAROLINA RESIDENTIAL CODE / 2015 IBC 
2018 NORTH CAROLINA FIRE CODE / 2015 IFC

Signed 02-25-22 
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 LGCY POWER
3333 DIGITAL DR#600, LEHI,
UT 84043, UNITED STATES

PHONE: 855-353-4899

ELECTRICAL LIC#: U34871

SITE NOTES
· A LADDER SHALL BE IN PLACE FOR INSPECTION IN COMPLIANCE WITH OSHA REGULATIONS.
· THE PV MODULES ARE CONSIDERED NON-COMBUSTIBLE AND THIS SYSTEM IS AN UTILITY INTERACTIVE SYSTEM WITH NO STORAGE BATTERIES.
· THE SOLAR PV INSTALLATION SHALL NOT OBSTRUCT ANY PLUMBING, MECHANICAL, OR BUILDING ROOF VENTS.
· PROPER ACCESS AND WORKING CLEARANCE AROUND EXISTING AND PROPOSED ELECTRICAL EQUIPMENT WILL BE PROVIDED AS PER SECTION [NEC 110.26]

SITE PLAN

ROOF #1
(10) APTOS SOLAR DNA-144-MF26-440 (440W) MODULES

TREES

PLOT PLAN WITH ROOF PLAN
PV-1

1
SCALE:  1/32" = 1'-0"

WINDY FARM DR

(E) UTILITY METER
(E) MAIN SERVICE PANEL

(N) NON FUSED AC DISCONNECT
(N) ENPHASE IQ COMBINER 3

(E) DRIVEWAY

1-STORY
HOUSE

(E) PATHWAY

ROOF #2
(11) APTOS SOLAR DNA-144-MF26-440 (440W) MODULES

(E) FENCE

PROPERTY LINE PR
O

PE
RT

Y 
LI

NE

PR
O

PE
RT

Y 
LI

NE

PROPERTY LINE

Signed 02-25-22 



JB

AC
CB

UM
M

SP

7'-
6"

20
'-7

"

2'-
10

"
6'-

10
"

14
'-8

"

1'-0"

11'-5"

7'-5"

28
'-9

"

17
'-2

"

16
'-5

"

11'-5"
7'-9"

JB

JB

18" FIRE SETBACK

18" FIR
E SETBAC

K

18" FIRE SETBACK

18" FIRE SETBACK

18" FIR
E SETBAC

K
18" FIR

E SETBAC
K

36
" F

IR
E 

SE
TB

AC
K

36
" F

IR
E

SE
TB

AC
K

1 ROOF PLAN & MODULES
PV-2 SCALE:  1/8" = 1'-0"

ROOF PLAN &
MODULES

SHEET NAME

SHEET SIZE

SHEET NUMBER

ANSI B
11" X 17"

Signature with Seal

PROJECT NAME & ADDRESS

PV-2

DATE: 02/25/2022

84
 W

IN
D

Y 
FA

R
M

 D
R

FU
Q

U
AY

-V
AR

IN
A,

 N
C

 2
75

26

BI
LL

 G
AV

AL
IE

R
R

ES
ID

EN
C

E

PH
 N

O
. (

33
0)

 3
97

-8
77

5

REVDATEDESCRIPTION

REVISIONS

EM
AI

L 
ID

: b
ill.

ga
va

lie
r@

gm
ai

l.c
om

 LGCY POWER
3333 DIGITAL DR#600, LEHI,
UT 84043, UNITED STATES

PHONE: 855-353-4899

ELECTRICAL LIC#: U34871

APTOS SOLAR
DNA-144-MF26-440
(440W) MODULES

82
.4

8"

40.90"

DESIGN SPECIFICATION
RISK CATEGORY: II
CONSTRUCTION: SFD

ZONING: RESIDENTIAL
SNOW LOAD (ASCE 7-10): 15 PSF
EXPOSURE CATEGORY: C
WIND SPEED (ASCE 7-10): 115 MPH

PANEL HEIGHT OFF ROOF     5"

(N) JUNCTION BOX(TYP.)

(E) BACK OF RESIDENCE

ROOF DESCRIPTION
ROOF ROOF

TILT AZIMUTH TRUSS
SIZE

TRUSS
SPACING ROOF MATERIAL

#1 34° 295° 2"X6" 22" O.C ASHPHALT
SHINGLE

#2 34° 115° 2"X6" 22" O.C ASHPHALT
SHINGLE

MODULE TYPE, DIMENSIONS & WEIGHT

NUMBER OF MODULES: 21 MODULES

MODULE TYPE:
APTOS SOLAR
DNA-144-MF26-440 (440W)

MODULE WEIGHT: 53.13 LBS/24.1 KG

MODULE DIMENSIONS: 82.48" X 40.90" =23.43 SF
UNIT WEIGHT OF AREA: 2.27 PSF

LEGEND

- VENT, ATTIC FAN (ROOF OBSTRUCTION)

- ROOF ATTACHMENT

- CONDUIT

(E) UTILITY METER

(N) JUNCTION BOX

(N) ENPHASE IQ COMBINER 3

UM

AC

CB

(E) MAIN SERVICE PANEL (MSP)MSP

JB

(N) NON FUSED AC DISCONNECT

INVERTER SPECIFICATIONS
MANUFACTURER / MODEL ENPHASE IQ7PLUS-72-2-US (240V)
MAX DC SHORT CIRCUIT
CURRENT 15 A
CONTINUOUS OUTPUT
CURRENT 1.21A (240V) ARRAY AREA & ROOF AREA CALC'S

ROOF # OF
MODULES

ARRAY
AREA

(Sq. Ft.)

TOTAL
ROOF
AREA

(Sq. Ft.)

TOTAL
ROOF
AREA

COVERED
BY ARRAY

(%)
#1 10 195.50 642.97 30.41
#2 11 214.78 573.32 37.46

- TRUSS

(E) UTILITY METER

(E) MAIN SERVICE PANEL

(N) NON FUSED AC DISCONNECT
(N) ENPHASE IQ COMBINER 3

(N) ROMEX 12-2

(N) UNIRAC SOLARMOUNT LIGHT RAIL

ROOFS #1 & #2
(21) APTOS SOLAR DNA-144-MF26-440 (440W) MODULES

(21) ENPHASE IQ7PLUS-72-2-US (240V) MICROINVERTERS

(N) UNIRAC FLASHLOC DUO ATTACHMENT MAX 60"

(E) FRONT OF RESIDENCE

WINDY FARM DR

ARRAY #2TILT - 34°
AZIM. - 115°

ARRAY #1TILT - 34°
AZIM. - 295°

Signed 02-25-22 
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 LGCY POWER
3333 DIGITAL DR#600, LEHI,
UT 84043, UNITED STATES

PHONE: 855-353-4899

ELECTRICAL LIC#: U34871

ATTACHMENT
DETAILS

ENLARGED VIEW OF ATTACHMENT
PV-3

ATTACHMENT DETAILS
PV-3

SCALE:  NTS

2

1

 ENLARGED VIEW

(E) ASHPHALT SHINGLE ROOF

(N) APTOS SOLAR DNA-144-MF26-440
(440W) MODULE

(N) APTOS SOLAR DNA-144-MF26-440
(440W) MODULE

(N) UNIRAC SM LIGHT RAIL

(N) UNIRAC FLASHLOC DUO BASE

(N) ASHPHALT SHINGLE ROOF

(N) ROOF / DECK MEMBRANE

FLASHLOC DTD MILL OR DARK

(E) 2" x 6" TRUSS @24" O.C.
#12-14 SCREW, HWH, SS, SELF-DR
W/#12 EPDM WASHER

(N) BND T-BOLT & NUT 3/8"X1" SS
W/SS SERRATED FLANGE NUT

2" x 6" TRUSS @24" O.C.

5"
Signed 02-25-22 
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G

ENVOY

(N) ENPHASE IQ
COMBINER BOX
(X-IQ-AM1-240-3)

20A/2P

ROMEX 12#2

11- APTOS SOLAR DNA-144-MF26-440 (440W) MODULES

4

BRANCH 2 L2

L1

G
20A/2P

10- APTOS SOLAR DNA-144-MF26-440 (440W) MODULES
BRANCH 1

3

(21) ENPHASE IQ7PLUS-72-2-US (240V) MICROINVERTERS

JUNCTION BOX
600 V, NEMA 3R,

UL LISTED

L2

L1

JUNCTION BOX #2
600 V, NEMA 3R, UL

LISTED

JUNCTION BOX #1
600 V, NEMA 3R, UL

LISTED

Q CABLE

1

2

L1

L2

L1

L2

L1

L2

L1

L2

L1

L2

L1

L2

EXISTING GROUND
ELECTRODE CONDUCTOR

(E) MAIN SERVICE
PANEL, 225A RATED,
1-PH, 3-W, 240V

BI-DIRECTIONAL UTILITY
METER# 339 597 560
1-PH, 3-W, 120V/240V

TO UTILITY GRID

1 2

15A/2P

1 3

5 8

2

9

1

21

BRANCH TERMINATOR Q-TERM FOR IQ SERIES (TYP.)

6

L2L2

L1

N

G

N

G

AC DISCONNECT:
240V, 60A NON FUSED
NEMA 3R, UL LISTED

3

7

5

9

L1

1

6

BACK FEED BREAKER AT
THE OPPOSITE END OF

THE BUSBAR

40A/2P

(E) MAIN BREAKER TO
HOUSE 240 V, 200A/2P
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 LGCY POWER
3333 DIGITAL DR#600, LEHI,
UT 84043, UNITED STATES

PHONE: 855-353-4899

ELECTRICAL LIC#: U34871

ELECTRICAL LINE

1 ELECTRICAL LINE DIAGRAM
PV-4 SCALE: NTS

& CALCS.
SERVICE INFO

MAIN SERVICE VOLTAGE:

MAIN CIRCUIT BREKAER RATING:

MAIN SERVICE LOCATION:
SERVICE FEED SOURCE:

240V

WEST

200A

UTILITY PROVIDER: DUKE ENERGY

UNDERGROUND

NOTE:- WIRE BETWEEN JB WILL FLOW INSIDE THE ATTIC

MAIN SERVICE PANEL: 200A

ID TYPICAL INITIAL CONDUCTOR
LOCATION

FINAL CONDUCTOR
LOCATION CONDUCTOR CONDUIT

# OF
PARALLEL
CIRCUITS

CURRENT-CARRYING
CONDUCTORS IN

CONDUIT

CONDUIT FILL
PERCENT OCPD EGC TEMP. CORR.

FACTOR
CONDUIT

FILL FACTOR
CONT.

CURRENT
MAX.

CURRENT
BASE
AMP.

DERATED
AMP.

TERM.
TEMP.

RATING
LENGTH VOLTAGE

DROP

1 1 BRANCH JUNCTION BOX-1 12 AWG Q CABLE - - 1 2 N/A N/A 6 AWG BARE
COPPER 0.71 (56°C) N/A 12.1A 15.1A N/A N/A 90°C 36FT 0.47%

2 1 BRANCH JUNCTION BOX-2 12 AWG Q CABLE - - 1 2 N/A N/A 6 AWG BARE
COPPER 0.71 (56°C) N/A 13.3A 16.6A N/A N/A 90°C 47FT 0.56%

3 1 JUNCTION BOX-1&2 JUNCTION BOX-3 12-2
GAUGE ROMEX - - 1 2 N/A N/A 6 AWG BARE

COPPER 0.71 (56°C) N/A 13.3A 16.6A N/A N/A 90°C 61FT 0.55%

4 1 JUNCTION BOX-3 IQ COMBINER BOX 10 AWG THWN-2 COPPER MIN 0.75" Dia EMT 2 4 19.09% 20A 10 AWG THWN-2,
COPPER 0.96 (34°C) 0.8 13.3A 16.6A 40A 30.7A 90°C 12FT 0.17%

5 1 IQ COMBINER BOX   NON FUSED AC
DISCONNECT 8 AWG THWN-2 COPPER MIN 0.75" Dia EMT 1 3 26.73% N/A 10 AWG THWN-2,

COPPER 0.96 (34°C) 1 25.4A 31.8A 55A 52.8A 90°C 5FT 0.09%

6 1 NON FUSED AC
DISCONNECT SUB PANEL 8 AWG THWN-2 COPPER MIN 0.75" Dia EMT 1 3 26.73% 40A 10 AWG THWN-2,

COPPER 0.96 (34°C) 1 25.4A 31.8A 55A 52.8A 90°C 5FT 0.09%

NEC 705.12(B)(2)(3)(c): TOTAL RATING OF ALL OVERCURRENT
DEVICES, EXCLUDING MAIN SUPPLY OVERCURRENT DEVICE

SHALL NOT EXCEED AMPACITY OF BUSBAR.

MAIN PANEL BRAND: SQUARE D
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SPECIFICATION
CALCS.& CALCS.

PERCENT OF VALUES
NUMBER OF CURRENT

CARRYING CONDUCTORS
IN EMT

0.80 4-6

0.70 7-9

0.50 10-20

INVERTER SPECIFICATIONS
MANUFACTURER / MODEL ENPHASE IQ7PLUS-72-2-US (240V)
MAX DC SHORT CIRCUIT
CURRENT 15 A
CONTINUOUS OUTPUT
CURRENT 1.21A (240V)

VRise = (amps/inverter × number of inverters) × (resistance in Ω/ft) × (2-way wire length in ft.)
= (1.21 amp × 11 ) × (0.00129 Ω/ft) × (12 ft × 2)
=13.31 amps × 0.00129 Ω/ft × 24 ft
= 0.41 volts
%VRise = 0.41 volts ÷ 240 volts = 0.17%
The voltage rise from the Junction Box to the IQ Combiner Box  is 0.17%

VRise = (amps/inverter × number of inverters) × (resistance in Ω/ft.) × (2-way wire length in ft.)
= (1.21 amp × 21) × (0.000809 Ω/ft) × (5 ft. × 2)
=  25.41amps ×  0.000809 Ω/ft × 10 ft.
= 0.21 volts
%VRise = 0.21 volts ÷ 240 volts = 0.09%
The voltage rise from the IQ Combiner Box to the AC Disconnect is 0.09%

Voltage rise from the IQ Combiner box to AC Disconnect

Voltage rise from the Junction Box to the IQ Combiner box

Voltage rise in Q Cable from the Microinverters to the Junction Box
For branch circuit #1 of 10 IQ 7+Micros, the voltage rise on the 240 VAC Q Cable is 0.47%

Voltage rise from the AC Disconnect to the Main Service Panel

Total system voltage rise for all three wire sections
0.56% + 0.17% + 0.09% + 0.09% =0.91%

SOLAR MODULE SPECIFICATIONS

MANUFACTURER / MODEL
APTOS SOLAR DNA-144-MF26-440
(440W)

VMP 41.0 V
IMP 10.74 A
VOC 49.9 V
ISC 11.33 A
TEMP. COEFF.  VOC -0.29%/°C

MODULE DIMENSION 82.48" (L) x 40.90" (W)

MODULE PTC RATING 411.07W 1
PANEL WATTAGE 440W

AMBIENT TEMPERATURE SPECS
RECORD LOW TEMP -12°C
AMBIENT TEMP (HIGH TEMP 2%) 34°C
CONDUIT HEIGHT 0.5"
ROOF TOP TEMP 90°C
CONDUCTOR TEMPERATURE RATE 56°C
MODULE TEMPERATURE COEFFICIENT OF VOC -0.29%/°C

For branch circuit #2 of 11 IQ 7+Micros, the voltage rise on the 240 VAC Q Cable is 0.56%

VRise = (amps/inverter × number of inverters) × (resistance in Ω/ft.) × (2-way wire length in ft.)
= (1.21 amp × 21) × (0.000809 Ω/ft) × (5 ft. × 2)
= 25.41 amps ×  0.000809 Ω/ft × 10 ft.
= 0.21 volts
%VRise = 0.21volts ÷ 240 volts = 0.09%
The voltage rise from the AC Disconnect to the Main Service Panel is 0.09%
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(N) ROOFTOP PV MODULE

(E) UTILITY METER
(E) MAIN SERVICE PANEL

(N) NON FUSED AC DISCONNECT
(N) ENPHASE IQ COMBINER 3

W
IN

D
Y FA

R
M

 D
R

ADHESIVE FASTENED SIGNS:
· ANSI Z535.4-2011 PRODUCT SAFETY SIGNS AND LABELS, PROVIDES GUIDELINES FOR SUITABLE FONT SIZES, WORDS, COLORS,

SYMBOLS, AND LOCATION REQUIREMENTS FOR LABELS. NEC 110.21(B)(1)
· THE LABEL SHALL BE OF SUFFICIENT DURABILITY TO WITHSTAND THE ENVIRONMENT INVOLVED. NEC 110.21(B)(3).
· ADHESIVE FASTENED SIGNS MAY BE ACCEPTABLE IF PROPERLY ADHERED. VINYL SIGNS SHALL BE WEATHER RESISTANT.

POWER TO THIS BUILDING IS SUPPLIED FROM
THE FOLLOWING SOURCES WITH DISCONNECTS

LOCATED AS SHOWN

CAUTION

WARNING
ELECTRIC SHOCK HAZARD

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

LABEL LOCATION:
MAIN SERVICE PANEL/AC DISCONNECT/
AC COMBINER
2017 NEC 690.13(B)

!

WARINING PHOTOVOLTAIC POWER SOURCE

LABEL LOCATION:
MAIN SERVICE PANEL/AC DISCONNECT
2017 NEC 690. 13(B) & 690.54

RATED AC OUTPUT CURRENT 25.41 A
NOMINAL OPERATING AC VOLTAGE 240 VAC

PHOTOVOLTAIC AC DISCONNECT

LABEL LOCATION:
INVERTER
AT OR WITHIN 3' OF THE DC COMBINER
SWITCH
2017 NEC 690.56(C)(3)

RAPID SHUTDOWN SWITCH
FOR SOLAR PV SYSTEM

CAUTION!
DUAL POWER SOURCE
SECOND SOURCE US

PHOTOVOLTAIC

1

2

3

4

5

LABEL LOCATION:
AC DISCONNECT
2017 NEC 690.56(C)(3)

PHOTOVOLTAIC SYSTEM
UTILITY DISCONNECT SWITCH

LABEL LOCATION:
MAIN SERVICE PANEL/AC DISCONNECT/AC COMBINER/
REVENUE METER
2017 NEC 705.12(B)(3)

7LABEL LOCATION:
DC CONDUIT
EVERY 10' AND ON CONDUIT BODIES WHEN
EXPOSED
2017 NEC 690.31(G)(D)(3)

SERVICE
DISCONNECT

SECTIONNEUR
PRINCIPALE
SERVICIO DE

DESCONEXION
LABEL LOCATION:
AC DISCONNECT
2017 NEC 230.66

9

PV SOLAR BREAKER

DO NOT RELOCATE THIS
OVERCURRENT DEVICE

8

LABEL LOCATION:
MAIN SERVICE PANEL
2017 NEC 705.12(B)(2)(3)(c)

LABELS

6

LABEL LOCATION:
MAIN SERVICE PANEL
IF MSP IS OUTSIDE PLACE IT THERE / IF
MSP IS INSIDE PLACE ON THE AC DISCONNECT
2017 NEC 690.56(C)(1)(a)

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

LABEL LOCATION:
EACH SERVICE EQUIPMENT LOCATION AND AT THE LOCATION(S) OF THE SYSTEM DISCONNECT(S)
FOR ALL ELECTRIC POWER PRODUCTION SOURCES CAPABLE OF BEING INTERCONNECTED
(PER CODE: NEC 705.10)

MSP

CBUM AC
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JOB HAZARD
ANALYSIS

ELECTRICAL COMPLETION
PHOTOS QR CODE

ROOFTOP INSTALLATION
PHOTOS QR CODE

MPU COMPLETION
PHOTOS QR CODE
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