
Beam Solar Co

1231 Shields Road Ste. 5

Kernersville, NC 27284

Glenda Bellamy Residence: 239 Falling Water Rd, Spring Lake, NC 28390

Dear Sir/ Madam,

Design Method

Results

Structural Letter of Approval

Conclusions

July 9, 2025

TEC Solar, PLLC has performed a structural evaluation for the roof of the structure referenced 

above based on its existing and proposed load conditions. The information used to evaluate this 

structure was gathered from the site visit documentation provided by the client (Beam Solar Co). 

The design criteria that the calculations are based on are located in the attached References page. 

The design of the solar panel’s mounting hardware is provided by others.

This engineering analysis was performed in accordance with ASCE 7-10 and 2018 North 

Carolina Residential Code (NCRC) design methods. In general, this design method is a 

comparison of the roof loads before and after the solar panel installation.

The total additional roof load of the solar panels system is 3 psf, and the typical 20 psf live load 

will not be present in the area of the panels, as defined per R324.4.1 in 2018 NCRC. The total 

combined vertical loads are reduced when considering the worst-case load combination (ASD). 

Regarding lateral wind loads, the solar panel structure is considered  to be partially enclosed due 

to the low profile of the panels (3 to 6 inches) and airflow restrictions below the panels caused by 

the pv frame, wiring, conduit, and frame brackets. Because the system is considered to be 

'partially enclosed' additional wind pressure on the structure is considered negligible. The 

addition of total PV system weight results in an increase of under 10% of the total roof weight, 

and meets the seismic requirements in Section 403.4 of 2018 NCEBC. See the attached 

calculations for further details.

TEC Solar concludes that the installation of solar panels on existing roof will not affect the 

structure and allows it to remain unaltered under the applicable design standards. The calculations 

performed to support these conclusions are attached to this letter.
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General Instructions

2. Contractor shall keep an accurate set of As-Built plans.

Best Regards,

TEC Solar, PLLC

Ahmad Alshakargi, PE

Civil (Structural) Engineer

Firm License P-3037

1. The contractor shall comply with all Federal, State, County, City, local and OSHA 

mandated regulations and requirements.  The most stringent shall govern.

3. The solar panel's racking system and mounting hardware shall be mounted in 

accordance with the manufacturer's most current installation manual.

4. Connection: 5/16'' lag screws 2.5'' minimum penetration centered on truss top chord 

or rafter at 48'' maximum spacing. Maximum overhang: 12''.

5. Panel support connections shall be staggered to distribute load to adjacent

trusses.

6. 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.

7. Structural observation or construction inspections will not be performed by TEC, 

Engineer-of-Record (EOR) nor their representatives.

8. TEC Solar assumes no responsibility for improper installation of the solar panels.

7/9/2025
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References

Design Parameter

Risk Category: II

Ground Snow load: 10 psf

Roof Snow load: 6.9 psf

Design Wind Speed: 120 mph (3 sec gust) per ASCE 7-10

Existing roof dead load: 13.2 psf

Live Load: 20 psf (reducible where panels are located per R324.4.1 in 2018 NCRC).

Seismic Design Category: D2

Wind Exposure Category: C

Existing Roof Structure

Roof framing: 2x6 Rafters at 16” O.C.

Roof material: Composite shingles

Roof slope: 46°, 50°

Solar Panels

Weight: 3 psf

Code: 2018 North Carolina Residential Code, ASCE 7-10
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Date: 7/9/2025

Client: Glenda Bellamy

Subject: Gravity load

Gravity load calculations

Snow load (S) Existing w/ solar panels

Roof slope (°): 45 45

Ground snow load, pg (psf): 10 10 ASCE 7-10, Section 7.2

Terrain category: C C ASCE 7-10, table 7-2

Exposure of roof: Fully exposed Fully exposed ASCE 7-10, table 7-2

Exposure factor, Ce: 0.9 0.9 ASCE 7-10, table 7-2

Thermal factor, Ct: 1.1 1.1 ASCE 7-10, table 7-3

Risk Category: II II ASCE 7-10, table 1.5-1

Importance Factor, Is: 1 1 ASCE 7-10, table 1.5-2

Flat roof snow load, pf (psf): 6.9 6.9 ASCE 7-10, equation 7.3-1

Minimum roof snow load, pm (psf): 20 20 ASCE 7-10, equation 7.3-4

Roof Surface type: Other

Unobstructed 

slippery surface ASCE 7-10, Section 7.4

Roof slope factor, Cs: 1 0.42 ASCE 7-10, figure 7-2b

Sloped roof snow load, ps [psf]: 6.9 2.9

Roof dead load  (D)

Roof pitch/12 12.0

Composite shingles 3 psf 1/2" Gypsum clg. 0 psf

1/2" plywood 1.5 psf insulation 0.8 psf

Framing 3 psf M, E & Misc 1 psf

Roof DL without PV 

arrays 13.2 psf

PV Array DL 3 psf

Roof live load (Lr) Existing w/ solar panels

Roof Live Load 20 0 R324.4.1 in 2018 NCRC

ASD Load combination:

Existing With PV array

D [psf] 13.2 16.2 ASCE 7-10, Section 2.4.1

D+L [psf] 13.2 16.2 ASCE 7-10, Section 2.4.1

D+[Lr or S or R] [psf] 33.2 19.1 ASCE 7-10, Section 2.4.1

28.2 18.4 ASCE 7-10, Section 2.4.1

Maximum gravity load [psf]: 33.2 19.1

Ratio proposed load to existing load: 57.56%

The stresses due to gravity load in the area of the solar panels is reduced, allowing the 

structure to remain unaltered.

ASCE 7-10,  equation 7.4-1 Design 

Snow Load (S)

D+0.75L+0.75[Lr or S or R] [psf]

Minimum roof snow load, Pm, per ASCE 7-16 Section 7.3.4: Is.Pg (where Pg is <= 20 psf), 20.Is (where Pg is > 20psf), 

Minimum roof snow load



Date: 7/9/2025

Client: Glenda Bellamy

Subject:

Wind Pressure Calculations

Basic wind speed (mph) 120

Risk category II

Exposure category C

Roof type Gable

Figure for GCp values ASCE 7-10 Figure 30.3-2A-I

Zone 1 Zone 2 Zone 3

GCp (neg) -1 -1.2 -1.2

GCp (pos) 0.9 0.9 0.9

zg (ft) 900 (ASCE 7-10 Table 26.11-1)

α 9.5 (ASCE 7-10 Table 26.11-1)

Kzt 1 (ASCE 7-10 Equation 26.8-1)

Kh 0.94 (ASCE 7-10 Table 26.10-1)

Kd 0.85 (ASCE 7-10 Table 26.6-1)

Velocity Pressure,qh (psf) 29.45 (ASCE 7-10 Equation 26.10-1)

Gcpi 0 (ASCE 7-10 Table 26.13-1)

Zone 1 Zone 2 Zone 3

W Pressure, (neg) [psf] -29.45 -35.35 -35.35

W Pressure, (pos) [psf] 26.51 26.51 26.51

W Pressure, (Abs. max) [psf] 29.45 35.35 35.35

Connection Calculations (Lag bolts) Lag screw diameter: 5/16

Capacity  

Connection type: Lag screw

Embedment (in): 2.5

Framing grade: DFL#2 G: 0.5

Capacity [lbs/in]: 266 (2018 NDS table 12.2A)

Number of screws: 1

Total capacity [lbs]: 665.00

Demand

Anchor spacing: 48 in

Anchor spacing in roof corners: 48 in

Zone

( 0.6 W 

Pressure, 

psf), see 

Note 1

Max. 

tributary 

area (ft^2) Max Uplift force (lbs)

1 17.7 11 194.4

2 21.2 11 233.3

3 21.2 11 233.3

(only changes if structure located on 

a hill or ridge)

Connection Meets Demand

Wind load and 

Connection 

Note 1: 0.6W results from dominant ASD combo [0.6D+ 0.6W] (ASCE 7-10 2.4.1).
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NEW PHOTOVOLTAIC ROOF
MOUNTED SYSTEM
GLENDA BELLAMY
239 FALLING WATER RD,
SPRING LAKE, NC 28390
7.380 kW DC/ 5.220 kW AC ROOF
MOUNTED PV SYSTEM

SHEET INDEX

PV-1 COVER SHEET

PV-2 PLOT PLAN

PV-3 SITE PLAN

PV-4 STRUCTURAL

PV-5 THREE LINE DIAGRAM

PV-5.1 WIRE CALCULATION

PV-6 NOTES

PV-7 LABELS

PV-8 FIELD CHANGE SHEET

PV-8.1 FIELD CHANGE SHEET

DS-1+ EQUIPMENT SPECIFICATION SHEET

NEW PHOTOVOLTAIC ROOF MOUNTED SYSTEM
VICINITY MAP

COVER SHEET

GENERAL NOTES

1.1.1 THIS PHOTOVOLTAIC (PV) SYSTEM 
SHALL COMPLY WITH THE RELEVANT 
YEAR OF THE NATIONAL ELECTRIC 
CODE (NEC), ALL MANUFACTURER’S 
LISTING AND INSTALLATION 
INSTRUCTIONS, AND THE RELEVANT 
CODES AS SPECIFIED BY THE 
AUTHORITY HAVING JURISDICTION’S 
(AHJ) APPLICABLE CODES.

1.1.2 THE UTILITY INTERCONNECTION 
APPLICATION MUST BE APPROVED 
AND THE PV SYSTEM MUST BE 
INSPECTED PRIOR TO OPERATION

1.1.3 ALL PV SYSTEM COMPONENTS; 
MODULES, UTILITY-INTERACTIVE 
INVERTERS, AND SOURCE CIRCUIT 
COMBINER BOXES ARE IDENTIFIED 
AND LISTED FOR USE IN 
PHOTOVOLTAIC SYSTEMS AS 
REQUIRED BY NEC AND OTHER 
GOVERNING CODES

1.1.4  ALL SIGNAGE TO BE PLACED IN 
ACCORDANCE WITH LOCAL BUILDING 
CODE. IF EXPOSED TO SUNLIGHT, IT 
SHALL BE UV RESISTANT. ALL 
PLAQUES AND SIGNAGE WILL BE 
INSTALLED AS REQUIRED BY THE NEC 
AND AHJ.

STRUCTURAL NOTES

1.2.1 ALL SOLAR PANEL COMPONENTS SHALL BE INSTALLED PER THE 
MANUFACTURER'S APPROVED INSTALLATION SPECIFICATIONS.

1.2.2 THE EXISTING BUILDING'S STRUCTURE SHALL BE VERIFIED AS 
PROPERLY CONSTRUCTED AND MAINTAINED IN GOOD 
CONDITION. NO ALLOWANCE HAS BEEN MADE FOR ANY 
EXISTING DEFICIENCY IN DESIGN, MATERIAL, CONSTRUCTION, 
OR LACK OF MAINTENANCE FOR THE EXISTING STRUCTURE OR 
PROPOSED EQUIPMENT. CONTRACTOR SHALL FIELD VERIFY 
EXISTING CONDITIONS, PROPER FIT, AND CLEARANCES IN THE 
FIELD.

1.2.3 IF ANY CONDITION THROUGHOUT THE ASSOCIATED REPORT OR 
PERMIT DRAWINGS OS NOT REPRESENTED ON-SITE, 
CONTRACTOR SHALL NOTIFY THE ENGINEER OF RECORD (EOR) 
OF ANY DISCREPANCIES AND RECEIVE WRITTEN APPROVAL 
FROM THE EOR BEFORE PROCEEDING WITH INSTALLATION.

1.2.4  MISCELLANEOUS ITEMS NOT EXPLICITLY NAMED AND SHOWN IN 
THESE DRAWINGS HAVE NOT BEEN DESIGNED. IT IS 
RECOMMENDED THAT MATERIAL OF SUITABLE SIZE & 
STRENGTH BE OBTAINED FROM A REPUTABLE MANUFACTURER 
FOR MISCELLANEOUS ITEMS.

1.2.5  CONTRACTOR SHALL BE RESPONSIBLE TO COMPLETE, SEAL, 
AND WATERPROOF ROOFTOP PENETRATION FOR SOLAR 
RACKING.

1.2.6  CONTRACTOR TO PROVIDE MINIMUM 1/4" GAP BETWEEN ALL 
SOLAR PANELS.

1.2.7  PROJECT WINDSPEED IS BASIC WIND SPEED PER CODE UNLESS 
NOTED OTHERWISE.

SCOPE OF WORK
(N) 7.380 kW DC/ 5.220 kW AC ROOF MOUNTED PV SYSTEM
(N) (18) QCELLS Q.PEAK DUO BLK ML-G10.C+ (DOM) (410W) MODULES
(N) (18) ENPHASE IQ8PLUS-72-2-US [240V] MICROINVERTER(S)

AHJ
HARNETT COUNTY

UTILITY
SOUTH RIVER ELECTRIC MEMBERSHIP
CORPORATION

CODES AND STANDARDS
2017 NATIONAL ELECTRICAL CODE
2018 NORTH CAROLINA BUILDING CODE
2018 NORTH CAROLINA RESIDENTIAL CODE
2018 NORTH CAROLINA FIRE CODE
AS ADOPTED BY HARNETT COUNTY

7/11/2025

Brad Sutton
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PV-2

11 July 2025

NEW PHOTOVOLTAIC ROOF
MOUNTED SYSTEM
GLENDA BELLAMY
239 FALLING WATER RD,
SPRING LAKE, NC 28390
7.380 kW DC/ 5.220 kW AC ROOF
MOUNTED PV SYSTEM

PLOT PLAN
N SCALE: 1/16" = 1'-0"

LEGEND

VENT, ATTIC FAN (ROOF OBSTRUCTIONS)

JUNCTION BOX

PROPERTY LINE

FIRE PATHWAYS

JB

18"
36"

LADDER ACCESS
FENCE

VISIBLE, LOCKABLE, LABELED DISCONNECT WITHIN
10' OF SOUTH RIVER ELECTRIC MEMBERSHIP
CORPORATION UTILITY METER #14458101

FALLIN
G

 W
ATER

 R
D

(E) DRIVEWAY

(E) MAIN HOUSE

PROPERTY LINE

FENCE (E) EXTERIOR METER MAIN COMBO PANEL
& POINT OF INTERCONNECTION TIED TO
(E) EXTERIOR UTILITY METER #14458101

(N) EXTERIOR AC COMBINER PANEL
(N) EXTERIOR VISIBLE LOCKABLE LABELED AND
NON-FUSED AC DISCONNECT (UTILITY DISCONNECT)

(N) JUNCTION BOX
NEMA 4X RATED

(N) (18) QCELLS Q.PEAK DUO BLK
ML-G10.C+ (DOM) (410W) WITH

(N) (18) ENPHASE IQ8PLUS-72-2-US [240V]
MICROINVERTERS

(N) 7.380 kW DC / 5.220 kW AC ROOF MOUNTED PV SYSTEM
(N) (18) QCELLS Q.PEAK DUO BLK ML-G10.C+ (DOM) (410W) MODULES
(N) (18) ENPHASE IQ8PLUS-72-2-US [240V] MICROINVERTER(S)
TOTAL ROOF AREA: 3157.97 SQ FT.
TOTAL ARRAY AREA: 380.44 SQ FT.
TOTAL COVERAGE % : 12.05 %

7/11/2025
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11 July 2025

NEW PHOTOVOLTAIC ROOF
MOUNTED SYSTEM
GLENDA BELLAMY
239 FALLING WATER RD,
SPRING LAKE, NC 28390
7.380 kW DC/ 5.220 kW AC ROOF
MOUNTED PV SYSTEM

SITE PLAN
SCALE: 1/8"=1'-0"N

ROOF ATTACHMENT

VENT, ATTIC FAN (ROOF OBSTRUCTIONS)

JUNCTION BOX

FIRE PATHWAYS

JB

MODULE - 06
SLOPE - 50°
AZIMUTH - 181°
MATERIAL - COMP. SHINGLE
RAFTER SIZE & SPACING - 2"X6" @ 16" O.C.

MODULE - 12
SLOPE - 46°
AZIMUTH - 271°
MATERIAL - COMP. SHINGLE
RAFTER SIZE & SPACING - 2"X6" @ 16" O.C.

ROOF #01

ROOF #02

ROOF SECTIONS

CIRCUIT #2 - 09 MODULES

CIRCUIT #1 - 09 MODULES

CIRCUIT(S)

RAIL

18"
36"

LEGEND

DEAD LOAD CALCULATIONS

BOM QUANTITY LBS/UNIT
TOTAL

WEIGHT
(LBS)

MODULES 18 48.5 873.0
MID-CLAMP 18 0.150 2.7
END-CLAMP 36 0.020 0.7

RAIL LENGTH (172") 16 5.55 88.8
SPLICE BAR 4 0.52 2.1

SNAP N RACK
ULTRAFOOT RAFTER,

242-10056
79 1.5 118.5

MICROINVERTER 18 2.38 42.8

TOTAL WEIGHT OF THE SYSTEM (LBS) 1128.6

TOTAL ARRAY AREA ON THE ROOF (SQ.FT.) 380.44
WEIGHT PER SQ.FT. (LBS) 2.97

WEIGHT PER PENETRATION (LBS) 14.29

RAFTER

(N) SNAP N RACK UR-45 172"  MILL RAIL

(N) (79) SNAP N RACK ULTRAFOOT RAFTER,
242-10056 ATTACHMENTS

(E) EXTERIOR METER MAIN COMBO PANEL
& POINT OF INTERCONNECTION TIED TO
(E) EXTERIOR UTILITY METER #14458101

(N) EXTERIOR AC COMBINER PANEL

(N) EXTERIOR VISIBLE LOCKABLE LABELED AND
NON-FUSED AC DISCONNECT (UTILITY DISCONNECT)

(N) JUNCTION BOX
NEMA 4X RATED

(N) (18) QCELLS Q.PEAK DUO BLK ML-G10.C+ (DOM) (410W)
WITH

(N) (18) ENPHASE IQ8PLUS-72-2-US [240V]
MICROINVERTERS

VISIBLE, LOCKABLE, LABELED DISCONNECT
WITHIN 10' OF SOUTH RIVER ELECTRIC
MEMBERSHIP CORPORATION UTILITY METER
#14458101

ROOF #02

R
O

O
F #01

36
" F

IR
E 

SE
TB

AC
K

36"
 FIRE SETBACK

18" FIRE SETBACK

18" FIRE SETBACK

18
" F

IR
E 

SE
TB

AC
K

18
" F

IR
E 

SE
TB

AC
K

18"
 FIRE SETBACK

18"
 FIRE SETBACK

18" FIRE SETBACK
18" FIRE SETBACK

FALLIN
G

 W
ATER

 R
D

(N) 7.380 kW DC / 5.220 kW AC ROOF MOUNTED PV SYSTEM
(N) (18) QCELLS Q.PEAK DUO BLK ML-G10.C+ (DOM) (410W) MODULES
(N) (18) ENPHASE IQ8PLUS-72-2-US [240V] MICROINVERTER(S)
TOTAL ROOF AREA: 3157.97 SQ FT.
TOTAL ARRAY AREA: 380.44 SQ FT.
TOTAL COVERAGE % : 12.05 %

7/11/2025
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11 July 2025

NEW PHOTOVOLTAIC ROOF
MOUNTED SYSTEM
GLENDA BELLAMY
239 FALLING WATER RD,
SPRING LAKE, NC 28390
7.380 kW DC/ 5.220 kW AC ROOF
MOUNTED PV SYSTEM

STRUCTURAL

SCALE: NTS

2 ATTACHMENT DETAIL ENLARGED VIEW
PV-4

SCALE: NTS

1 ATTACHMENT DETAIL (SIDE VIEW)
PV-4

GENERAL STRUCTURAL NOTES:
1. THE SOLAR PANELS ARE TO BE MOUNTED TO THE

ROOF FRAMING USING THE USING SNAP N RACK
UR-45 172"  MILL SYSTEM WITH SNAP N RACK
ULTRAFOOT RAFTER, 242-10056 ATTACHMENTS.

2. THE MOUNTING FEET ARE TO BE SPACED AS
SHOWN IN THE DETAILS, AND MUST BE
STAGGERED TO ADJACENT FRAMING MEMBERS
TO SPREAD OUT THE ADDITIONAL LOAD.

3. THE PROPOSED PV SYSTEM ADDS 2.97 PSF TO
THE ROOF FRAMING SYSTEM.

4. ROOF LIVE LOAD = 20 PSF TYPICAL, 0 PSF UNDER
NEW PV SYSTEM.

5. GROUND SNOW LOAD = 10 PSF
6. WIND SPEED = 118 MPH
7. EXPOSURE CATEGORY = C
8. RISK CATEGORY = II
9. MAX OVER HANG RAIL =1'-6"

SEE (2/PV-4) FOR
ENLARGED VIEW

PV MODULE

(E) COMP
SHINGLE ROOF

2"X6" RAFTER @ 16" O.C.

PV MODULE

MID CLAMP/END CLAMP

1/2" OSB SHEATHING

(E) COMP SHINGLE ROOF

5-16IN-18 X 1IN  S.S. BOLT

SNAPNRACK UR 45 RAIL

SNAPNRACK ULTRA RAIL MOUNT SPRING

SNAPNRACK ULTRAFOOT BASE
SNAPNRACK, UR FLIP CLAMP

SNAPNRACK, UR FLIP CLAMP

SNAPNRACK, BUTYL PAD,
2.00IN X 1.44IN X .25IN

5/16"x3" SS LAG BOLT WITH MIN 21
2"

THREAD EMBEDMENT, SEALED
PENETRATION INTO RAFTERS

SNAP N RACK ULTRAFOOT RAFTER,
242-10056 ATTACHMENTS

7/11/2025
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NEW PHOTOVOLTAIC ROOF
MOUNTED SYSTEM
GLENDA BELLAMY
239 FALLING WATER RD,
SPRING LAKE, NC 28390
7.380 kW DC/ 5.220 kW AC ROOF
MOUNTED PV SYSTEM

THREE LINE DIAGRAM

PHOTOVOLTAIC SYSTEM
DC SYSTEM SIZE (WATTS)

NOMINAL AC VOLTAGE 240V

7380W

AC SYSTEM SIZE (WATTS) 5220W

TOTAL NUMBER OF MODULES 18

VISIBLE, LOCKABLE, LABELED DISCONNECT WITHIN
10' OF SOUTH RIVER ELECTRIC MEMBERSHIP
CORPORATION UTILITY METER #14458101

G

L1

L2

09 MICRO-INVERTERS IN BRANCH CIRCUIT #1

TERMINATOR CAP ON LAST CABLE
CONNECTOR AC Q-CABLE (TYP.)

L1

L2

N

G
NG

1

(N) JUNCTION BOX
600 V, NEMA 4X

UL LISTED 20A

15A/2P

(N) (18) ENPHASE IQ8PLUS-72-2-US [240V]
MICROINVERTERS 240VAC, 1.21A MAX CEC
WEIGHTED EFFICIENCY 97% NEMA 3R, UL
LISTED, INTERNAL GFDI

(N) EXTERIOR 125A
ENPHASE IQ COMBINER 5/5C

X-IQ-AM1-240-5/5C, 240V

M* IQ-GATEWAY

G

N

M

G

N

AC DISCONNECT WITHIN
10' FROM METER

POINT OF INTERCONNECTION,
LOAD BREAKER AS PER NEC: 705.12(B)(2)(3)(b)

UTILITY COMPANY - SOUTH RIVER
ELECTRIC MEMBERSHIP CORPORATION

UTILITY METER# 14458101

3

(N) EXTERIOR BLADE TYPE
NON-FUSED AC DISCONNECT
NEMA 3R 30A-2P 120/240VAC

(VISIBLE, LOCKABLE,
LABELED)

2 (E) GROUNDING
ELECTRODE SYSTEM

(N) PV BREAKER

3

(E) LOADS

CONDUCTOR SCHEDULE
TAG ID CONDUIT SIZE CONDUCTOR NEUTRAL GROUND

1 NONE (2) 12 AWG Q-CABLE NONE (1) 6 AWG BARE COPPER, EGC

2 3/4" EMT (4) 10 AWG THWN-2, (Cu) NONE (1) 10 AWG THWN-2, EGC

3 3/4" EMT (2) 10 AWG THWN-2, (Cu) (1) 10 AWG THWN-2, (Cu) (1) 10 AWG THWN-2, EGC

(N) 30A/2P

(E) 200A

(E) EXTERIOR
BI-DIRECTIONAL
UTILITY METER,
1-PHASE, 3-W,
120V/240V

(E) EXTERIOR
240V/200A BUS
BAR RATING,
METER MAIN
COMBO PANEL,
SINGLE PHASE,
WITH A (E) 200A
MAIN BREAKER

09 MICRO-INVERTERS IN BRANCH CIRCUIT #2

L1

L2

20A

(N) MODULE:    (18)  QCELLS Q.PEAK DUO BLK ML-G10.C+ (DOM) (410W)
(N) INVERTER: (18)  ENPHASE IQ8PLUS-72-2-US [240V]

7/11/2025
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11 July 2025

NEW PHOTOVOLTAIC ROOF
MOUNTED SYSTEM
GLENDA BELLAMY
239 FALLING WATER RD,
SPRING LAKE, NC 28390
7.380 kW DC/ 5.220 kW AC ROOF
MOUNTED PV SYSTEM

WIRE CALCULATION

AMBIENT TEMPERATURE SPECS

AMBIENT TEMP (HIGH TEMP 2%)
RECORD LOW TEMP -10°C

36°C

CONDUIT HEIGHT 7/8"

ROOF TOP TEMP 58°C

CONDUCTOR TEMPERATURE RATE 75°C

INVERTER SPECIFICATIONS
MANUFACTURER

MAX. POWER AT 40 C

60 VOLTS

NOMINAL AC VOLTAGE

MAX. AC CURRENT

240 VOLTS

MAX. OCPD RATING

MAX. PANELS/CIRCUIT

SHORT CIRCUIT CURRENT

1.21 AMPS

20 AMPS

MAX. DC VOLT RATING

13

25 AMPS

290 WATTS

ENPHASE IQ8PLUS-72-2-US [240V]

PV MODULE RATING @ STC
MANUFACTURER

MAX. POWER-POINT CURRENT (IMP)

MAX. POWER-POINT VOLTAGE (VMP)

OPEN-CIRCUIT VOLTAGE (VOC)

SHORT-CIRCUIT CURRENT (ISC)

10.89 AMPS

37.64 VOLTS

45.37 VOLTS

11.20 AMPS

NOM. MAX. POWER AT STC (PMAX)

MAX. SYSTEM VOLTAGE

VOC TEMPERATURE COEFFICIENT

410 WATT

QCELLS Q.PEAK DUO BLK ML-G10.C+ (DOM) (410W)

1000V

-0.27 %/K

WIRE
QTYWIRE TAG # INVERTER

QTY: NOC:CONDUIT
FILL:TEMP RATING: WIRE

AMP
TEMP

DE-RATE:
WIRE
AMP:

WIRE
GAUGE: NEC: STRING

AMPS

x x = x =1.251.21A0975°

x x =75°

=x x =75°

1
2
3

2 N/A

4 0.80

3 1.00

x25A#12

35A#10

35A#10

0.88

ELECTRICAL WIRE CALCULATION

0.88

13.61A

x =1.251.21A09 x 13.61A

30.80A 1.25xx 1.21A18 27.23A

0.88 24.64A

22.00A

120% RULE

(BUS BAR RATING X 120%) - MAIN BREAKER RATING
= MAX. PV OCPD

(200A x 120%) - 200A = 40A

7/11/2025
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NEW PHOTOVOLTAIC ROOF
MOUNTED SYSTEM
GLENDA BELLAMY
239 FALLING WATER RD,
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NOTES

SITE NOTES
2.1.1 A LADDER WILL BE IN PLACE FOR INSPECTION IN ACCORDANCE 
WITH OSHA REGULATIONS.
2.1.2 THE PV MODULES ARE CONSIDERED NON-COMBUSTIBLE AND THIS 
SYSTEM IS A UTILITY INTERACTIVE SYSTEM WITH NO STORAGE 
BATTERIES.
2.1.3 THE SOLAR PV INSTALLATION WILL NOT OBSTRUCT ANY 
PLUMBING, MECHANICAL, OR BUILDING ROOF VENTS.
2.1.4 PROPER ACCESS AND WORKING CLEARANCE AROUND EXISTING 
AND PROPOSED ELECTRICAL EQUIPMENT WILL BE PROVIDED IN 
ACCORDANCE WITH SECTION NEC 110.26.
2.1.5 ROOF COVERINGS SHALL BE DESIGNED, INSTALLED, AND 
MAINTAINED IN ACCORDANCE WITH THIS CODE AND THE APPROVED 
MANUFACTURER'S INSTRUCTIONS SUCH THAT THE ROOF COVERING 
SERVES TO PROTECT THE BUILDING OR STRUCTURE.

EQUIPMENT LOCATIONS
2.2.1 ALL EQUIPMENT SHALL MEET MINIMUM SETBACKS IN 
ACCORDANCE WITH NEC 110.26.
2.2.2 WIRING SYSTEMS INSTALLED IN DIRECT SUNLIGHT MUST BE 
RATED FOR EXPECTED OPERATING TEMPERATURE AS SPECIFIED BY 
NEC 690.31 (A),(C) AND NEC TABLE 310.15 (B)(2)(a) AND 310.15 (B)(3)(a).
2.2.3 JUNCTION AND PULL BOXES PERMITTED INSTALLED UNDER PV
MODULES IN ACCORDANCE WITH NEC 690.34.
2.2.4 ADDITIONAL AC DISCONNECT(S) SHALL BE PROVIDED WHERE THE 
INVERTER IS NOT WITHIN SIGHT OF THE AC SERVICING DISCONNECT. 
2.2.5 ALL EQUIPMENT SHALL BE INSTALLED ACCESSIBLE TO QUALIFIED 
PERSONNEL IN ACCORDANCE WITH NEC APPLICABLE CODES.
2.2.6 ALL COMPONENTS ARE LISTED FOR THEIR PURPOSE AND RATED 
FOR OUTDOOR USAGE WHEN APPROPRIATE.

STRUCTURAL NOTES
2.3.1 RACKING SYSTEM & PV ARRAY WILL BE INSTALLED IN 
ACCORDANCE WITH THE CODE-COMPLIANT INSTALLATION MANUAL. 
TOP CLAMPS REQUIRE A DESIGNATED SPACE BETWEEN MODULES, AND 
RAILS MUST ALSO EXTEND A MINIMUM DISTANCE BEYOND EITHER 
EDGE OF THE ARRAY/SUBARRAY, IN ACCORDANCE WITH RAIL 
MANUFACTURER’S INSTALLATION PRACTICES.
2.3.2 JUNCTION BOX WILL BE INSTALLED PER MANUFACTURER'S 
SPECIFICATIONS. IF ROOF-PENETRATING TYPE, IT SHALL BE FLASHED & 
SEALED PER LOCAL REQUIREMENTS.
2.3.3 ROOFTOP PENETRATIONS FOR PV RACEWAY WILL BE COMPLETED 
AND SEALED W/ APPROVED CHEMICAL SEALANT PER CODE BY A 
LICENSED CONTRACTOR.
2.3.4 ALL PV RELATED ROOF ATTACHMENTS TO BE SPACED NO 
GREATER THAN THE SPAN DISTANCE SPECIFIED BY THE RACKING 
MANUFACTURER OR PROFESSIONAL ENGINEERING GUIDANCE.
2.3.5 WHEN POSSIBLE, ALL PV RELATED RACKING ATTACHMENTS WILL 
BE STAGGERED AMONGST THE ROOF FRAMING MEMBERS.

WIRING & CONDUIT NOTES
2.4.1  ALL CONDUIT AND WIRE WILL BE LISTED AND APPROVED FOR 
THEIR PURPOSE. CONDUIT AND WIRE SPECIFICATIONS ARE BASED ON 
MINIMUM CODE REQUIREMENTS AND ARE NOT MEANT TO LIMIT 
UP-SIZING.
2.4.2  CONDUCTORS SIZED IN ACCORDANCE WITH THE NEC
2.4.3  AC CONDUCTORS TO BE COLORED OR MARKED PER NEC
2.4.4  LISTED OR LABELED EQUIPMENT SHALL BE INSTALLED AND USED 
IN ACCORDANCE WITH ANY INSTRUCTIONS INCLUDED IN THE LISTING 
OR LABELING PER NEC

GROUNDING NOTES
2.5.1 GROUNDING SYSTEM COMPONENTS SHALL BE LISTED 
FOR THEIR PURPOSE, AND GROUNDING DEVICES EXPOSED 
TO THE ELEMENTS SHALL BE RATED FOR SUCH USE.
2.5.2 PV EQUIPMENT SHALL BE GROUNDED IN ACCORDANCE 
WITH NEC 690.43 AND NEC TABLE 250.122.
2.5.3 METAL PARTS OF MODULE FRAMES, MODULE RACKING, 
AND ENCLOSURES CONSIDERED GROUNDED IN 
ACCORDANCE WITH NEC 250.134 AND 250.136(A).
2.5.4 EQUIPMENT GROUNDING CONDUCTORS SHALL BE 
SIZED IN ACCORDANCE WITH NEC 690.45 AND INVERTER 
MANUFACTURER'S INSTALLATION PRACTICES
2.5.5 EACH MODULE WILL BE GROUNDED AS SHOWN IN 
MANUFACTURER DOCUMENTATION AND APPROVED BY THE 
AHJ.  2.5.6 THE GROUNDING CONNECTION TO A MODULE 
SHALL BE ARRANGED SUCH THAT THE REMOVAL OF A 
MODULE DOES NOT INTERRUPT A GROUNDING CONDUCTOR 
TO ANOTHER MODULE.
2.5.7 GROUNDING AND BONDING CONDUCTORS, IF 
INSULATED, SHALL BE COLORED GREEN OR MARKED GREEN 
IF #4 AWG OR LARGER PER NEC 250.119
2.5.8 THE GROUNDING ELECTRODE SYSTEM COMPLIES WITH 
NEC 690.47 AND NEC 250.50 THROUGH 250.106. IF EXISTING 
SYSTEM IS INACCESSIBLE, OR INADEQUATE, A GROUNDING 
ELECTRODE SYSTEM PROVIDED IN ACCORDANCE WITH NEC 
250, NEC 690.47 AND THE AHJ.
2.5.9 GROUND-FAULT DETECTION SHALL COMPLY WITH NEC 
690.41(B)(1) AND (2) TO REDUCE FIRE HAZARDS

DISCONNECTION AND OVERCURRENT PROTECTION NOTES
2.6.1 DISCONNECTING SWITCHES SHALL BE WIRED SUCH 
THAT WHEN THE SWITCH IS OPENED THE CONDUCTORS 
REMAINING ENERGIZED ARE CONNECTED TO THE 
TERMINALS MARKED “LINE SIDE” (ALWAYS BE CONNECTED 
TO THE UPPER TERMINALS).
2.6.2 DISCONNECTS TO BE ACCESSIBLE TO QUALIFIED 
UTILITY PERSONNEL, BE LOCKABLE, AND BE A 
VISIBLE-BREAK SWITCH
2.6.3 PV SYSTEM CIRCUITS INSTALLED ON OR IN HABITABLE 
BUILDINGS SHALL INCLUDE A RAPID SHUTDOWN FUNCTION 
TO REDUCE SHOCK HAZARD FOR EMERGENCY RESPONDERS 
IN ACCORDANCE WITH 690.12
2.6.4 ALL OCPD RATINGS AND TYPES SPECIFIED ACCORDING 
TO NEC 690.8, 690.9, AND 240.
2.6.5 INVERTER ON-GRID BRANCHES SHALL BE CONNECTED 
TO A SINGLE BREAKER OR GROUPED FUSE DISCONNECT(S) 
IN ACCORDANCE WITH NEC 110.3(B).
2.6.6 IF REQUIRED BY THE AHJ, SYSTEM WILL INCLUDE 
ARC-FAULT CIRCUIT PROTECTION IN ACCORDANCE WITH 
NEC 690.11 AND UL1699B.

INTERCONNECTION NOTES
2.7.1 LOAD SIDE INTERCONNECTION SHALL BE IN 
ACCORDANCE WITH NEC 705.12(B)
2.7.2 THE SUM OF THE UTILITY OCPD AND INVERTER 
CONTINUOUS OUTPUT MAY NOT EXCEED 120 PERCENT 
OF BUSBAR RATING PER NEC 705.12(B)(2)(3)(b)
2.7.3 THE SUM OF 125 PERCENT OF THE POWER 
SOURCE(S) OUTPUT CIRCUIT CURRENT AND THE 
RATING OF THE OVERCURRENT DEVICE PROTECTING 
THE BUSBAR SHALL NOT EXCEED 120 PERCENT OF THE 
AMPACITY OF THE BUSBAR, PV DEDICATED BACKFEED 
BREAKERS MUST BE LOCATED OPPOSITE END OF THE 
BUS FROM THE UTILITY SOURCE OCPD IN ACCORDANCE 
WITH NEC 705.12(B)(2)(3)(b)
2.7.4 AT MULTIPLE ELECTRIC POWER SOURCES OUTPUT 
COMBINER PANEL, TOTAL RATING OF ALL 
OVERCURRENT PROTECTION DEVICES SHALL NOT 
EXCEED AMPACITY OF BUSBAR. HOWEVER, THE MAIN 
OVERCURRENT PROTECTION DEVICE MAY BE 
EXCLUDED IN ACCORDANCE WITH NEC 705.12(B)(2)(3)(c).
2.7.5 FEEDER TAP INTERCONNECTION (LOAD SIDE) IN 
ACCORDANCE WITH NEC 705.12(B)
2.7.6 SUPPLY SIDE TAP INTERCONNECTION IN 
ACCORDANCE WITH TO NEC 705.12(A) WITH SERVICE 
ENTRANCE CONDUCTORS IN ACCORDANCE WITH NEC 
230.42.
2.7.7 BACKFEEDING BREAKER FOR ELECTRIC POWER 
SOURCES OUTPUT IS EXEMPT FROM ADDITIONAL 
FASTENING PER NEC 705.12(B)

GENERAL NOTES

7/11/2025
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POWER TO THIS BUILDING IS ALSO SUPPLIED FROM THE
FOLLOWING SOURCES WITH DISCONNECT(S) LOCATED AS SHOWN.

DANGEROUS VOLTAGE MAY BE PRESENT AT ALL TIMES

CAUTION:
MULTIPLE SOURCES OF POWER

LABELS
PV MODULES

METER MAIN COMBO PANEL
UTILITY METER

AC COMBINER PANEL
AC DISCONNECT

M

A
C

C
O

M
B

IN
E

R
B

O
X

J/B

PV ARRAY

PER CODE(S): NEC 2017: 705.12(B)(2)(3)(b):

WARNING!
DO NOT RELOCATE THIS
OVERCURRENT DEVICE

INVERTER OUTPUT CONNECTION
!

WARNING: PHOTOVOLTAIC
POWER SOURCE

(PER CODE: NEC 690.31(G)(3)(4) & NEC 690.13(G)(4))

PER CODE(S): NEC 2017: 690.13(B)

ELECTRICAL SHOCK HAZARD

DO NOT TOUCH TERMINALS.
TERMINALS ON LINE AND LOAD
SIDES MAY BE ENERGIZED IN

THE OPEN POSITION

WARNING! !

PHOTOVOLTAIC
AC DISCONNECT

(PER CODE: NEC 690.14 (C) (1))

SOLAR PHOTOVOLTAIC
SYSTEMS

(PER CODE: NEC 690)

LABEL LOCATION:
AC DISCONNECT, POINT OF INTERCONNECTION
(PER CODE: NEC 690.54)

PHOTOVOLTAIC SYSTEM AC DISCONNECT
RATED AC OPERATING CURRENT 21.78 AMPS

AC NOMINAL OPERATING VOLTAGE 240 VOLTS

PHOTOVOLTAIC SYSTEM
EQUIPPED WITH

RAPID SHUTDOWN
LABEL LOCATION:
UTILITY SERVICE ENTRANCE/METER, INVERTER/DC
DISCONNECT IF REQUIRED BY LOCAL AHJ, OR OTHER
LOCATIONS AS REQUIRED BY LOCAL AHJ.
PER CODE(S): NEC 2017: ARTICLE 690.56(C)

SOLAR PHOTOVOLTAIC
SYSTEMS

(PER CODE: NEC 690)

SOLAR PHOTOVOLTAIC
SYSTEMS

(PER CODE: NEC 690)

ELECTRICAL SHOCK HAZARD

DO NOT TOUCH TERMINALS.
TERMINALS ON LINE AND LOAD
SIDES MAY BE ENERGIZED IN

THE OPEN POSITION

WARNING!

LABEL LOCATION:
INVERTER(S), AC DISCONNECT(S), AC
COMBINER PANEL (IF APPLICABLE).
PER CODE(S): NEC 2017: 690.17(4)

                            DUAL POWER SOURCE
SECOND SOURCE IS PHOTOVOLTAIC SYSTEM

WARNING!

POINT OF
INTERCONNECTION
NEC 705.12(D)(3) & NEC
690.64

A

SOLAR PV SYSTEM
EQUIPPED WITH RAPID

SHUTDOWN
TURN RAPID
SHUTDOWN

SWITCH TO THE
"OFF" POSITION TO

SHUTDOWN PV
SYSTEM AND

REDUCE
SHOCK HAZARD
IN THE ARRAY

SOLAR
ELECTRIC

PV PANELS

AT INVERTER [IFC 605.11.3.1(1) & 690.56(C)(1)(a)]
PER CODE: NEC 2017

WARNING
THIS EQUIPMENT IS FED BY

MULTIPLE SOURCES. TOTAL RATING
OF ALL OVERCURRENT DEVICES,

EXCLUDING MAIN SUPPLY
OVERCURRENT DEVICE, SHALL NOT

EXCEED AMPACITY OF BUSBAR
PER NEC 705.12(B)(2)(3)(c)

EMERGENCY DISCONNECT
SERVICE DISCONNECT

LABEL LOCATION:  MAIN SERVICE DISCONNECT, NEC 2017, 690.13(B)
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FIELD DESIGN CHANGE REQUEST FORM
WHO AUTHORIZED THE CHANGE:
DESCRIBE THE NEEDED CHANGE & WHY:

I UNDERSTAND AND AGREE TO THE CHANGES MADE ABOVE:

CUSTOMER NAME CUSTOMER SIGNATURE DATE

NEW DESIGN LAYOUT:
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