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Structural Letter of Approval

November 25, 2024
Beam Solar Co

1231 Shields Road Ste. 5
Kernersville, NC 27284

Eudell Coe Residence: 16 Railwood Cir, Fuquay-Varina, NC 27526

Dear Sir/ Madam,

Terra Engineering Consulting (TEC) has performed a structural evaluation for the roof of the structure
referenced above based on its existing and proposed load conditions. The attached calculations are
based on the assumption that the existing structural components are in good condition and that they
meet industry standards. The existing structure information is assumed based on the site visit
documentation provided by the client (Beam Solar Co). The design information and assumptions 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.

Design Method

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 snow load in the area of the panels will be
reduced due to the roof pitch and the solar panel’s slippery surface, as justified in Section 7.4 in ASCE
7-10. Due to the reduction in snow load, the total roof loads and the stresses of the structural elements
decrease after the solar panels are installed.

Results

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 slippery surface
snow load reduction allowed in Section 7.4 in ASCE 7-10 reduces the roof snow load in the area of
the solar panels. 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.
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Conclusions

TEC 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.

General Instructions

1. The contractor shall comply with all Federal, State, County, City, local and OSHA
mandated regulations and requirements. The most stringent shall govern.
2. Contractor shall keep an accurate set of As-Built plans.

3. The solar panel's racking system and mounting hardware shall be mounted in accordance
with the manufacturer's most recent installation manual.

4. Connection: 5/16" lag screws 2.5" minimum penetration 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.

Best Regards,
TEC Solar, PLLC

11/25/2024

Ahmad Alshakargi, PE
Civil (Structural) Engineer
Firm License P-3037
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References

Design Parameter

Code: 2018 North Carolina Residential Code, ASCE 7-10

Risk Category: II

Ground Snow load: 15 psf

Roof Snow load: 10.4 psf

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

Existing roof dead load: 10.1 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: 2x4 Rafters at 24” O.C.
Roof material: Composite shingles
Roof slope: 23°

Solar Panels
Weight: 3 psf
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STRUCTURAL ENGINEERING
LISENSCE In $0 5TATCS

Gravity load calculations

Snow load (S)

Roofslope (°):

Ground snow load, pg (psf):
Terrain category: C
Exposure of roof:
Exposure factor, Ce:
Thermal factor, Ct:
Risk Category: Il

Existing

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

Minimum roofsnow load
Importance Factor, Is:

Flat roof snow load, pf (psf):
Minimum roof snow load, pm (psf):

23
15

Fully exposed

0.9
1.1

10.4
20

w/ solar panels
23
15
C
Fully exposed
0.9
1.1
I

1

10.4

20

Unobstructed slippery

Date: 11/25/24
Client: Eudell Coe
Subject:  Gravity load

ASCE 7-10, Section 7.2
ASCE 7-10, table 7-2
ASCE 7-10, table7-2
ASCE 7-10, table 7-2
ASCE 7-10, table7-3
ASCE 7-10, table1.5-1

ASCE 7-10, table 1.5-2
ASCE 7-10, equation 7.3-1
ASCE 7-10, equation 7.3-4

Roof Surface type: Other surface ASCE 7-10, Section 7.4
Roof slope factor, Cs: 1 0.78 ASCE7-10, figure 7-2b
ASCE 7-10, equation 7.4-1 Design

Sloped roof snow load, ps [psf]: 10.4 8.1 Snow Load (S)
Roof dead load (D)
Roof pitch/12 5.1
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 10.1 psf
PV Array DL 3 psf
Roof live load (Lr) Existing w/ solar panels
Roof Live Load 20 0 R324.4.1in2018 NCRC
ASD Load combination:

Existing With PV array
D [psf] 10.1 13.1 ASCE7-10, Section2.4.1
D+L [psf] 10.1 13.1 ASCE7-10, Section2.4.1
D+[Lr or Sor R] [psf] 30.1 21.2 ASCE7-10, Section 2.4.1
D+0.75L+0.75[Lr or S or R] [psf] 25.1 19.2 ASCE7-10, Section2.4.1
Maximum gravity load [psf]: 30.1 21.2
Ratio proposed load to existing load: 70.46%

The stresses due to gravity load in the area of the solar panelsisreduced, allowing the

structure to remain unaltered.



Date: 11/25/24
TEC SOLAR Clie'nt: Eudell Coe
v Subject: Wind load and Connection
Wind Pressure Calculations
Basic wind speed (mph) 120
Risk category Il
Exposure category C
Rooftype Gable
Figure for GCp values ASCE 7-10 Figure 30.3-2A-1
Zonel Zone?2 Zone3
GCp (neg) -0.9 -1.7 -2.6
GCp (pos) 0.5 0.5 0.5
2g (ft) 900 (ASCE7-10 Table26.11-1)
a 9.5 (ASCE7-10Table26.11-1)
Kzt 1 (ASCE 7-10 Equation 26.8-1) (qnlychangesifstructurelocated ona
hill or ridge)
Kh 0.94 (ASCE7-10Table26.10-1)
Kd 0.85 (ASCE7-10Table26.6-1)
Velocity Pressure,gh (psf) 29.45 (ASCE 7-10 Equation 26.10-1)
Gepi 0 (ASCE7-10Table26.13-1)
Zonel Zone?2 Zone3
W Pressure, (neg) [psf] -26.51 -50.07 -76.58
W Pressure, (pos) [psf] 14.73 14.73 14.73
W Pressure, (Abs. max) [psf] 26.51 50.07 76.58
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 [Ibs/in]: 266 (2018 NDStable12.2A)
Number of screws: 1
Total capacity [Ibs]: 665.00
Demand
Anchor spacing: 48 in
Anchor spacingin roof corners: 48 in
(0.6 W
Pressure, Max.
psf), see tributary
Zone Note 1 area (ft*2)  Max Uplift force (Ibs)
1 15.9 11 175.0
2 30.0 11 330.5
3 45.9 11 505.4

Connection Meets Demand
Note 1: 0.6W results from dominant ASD combo [0.6D+0.6W] (ASCE 7-10 2.4.1).



HOUSE PHOTO

VICINITY MAP

BEAM SOLAR CO.
1231 SHIELDS ROAD
STE. 5
KERNERSVILLE, NC 27284

SCOPE OF WORK:

TO INSTALL OF A 12 MODULE ROOF MOUNTED
SOLAR PHOTOVOLTAIC SYSTEM AT THE OWNER
RESIDENCE LOCATED AT 16 RAILWOOD CT 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.

SHEET INDEX
PV-100.00 TITLE SHEET
PV-200.00 SITE PLAN
PV-300.00 GENERAL NOTES
PV-400.00 ROOF PLAN
PV-500.00 DETAIL DRAWINGS
PV-501.00 DETAIL DRAWINGS
PV-600.00 3 LINE DIAGRAM
PV-700.00 SPECS & CALCS
PV-800.00 WARNING LABELS

MSD DATA SHEETS
o | Jor

GENERAL PROJECT INFO:

UTILITY COMPANY
CITY

AHJ

DC SYSTEM

AC SYSTEM
MODULE
INVERTER
MICROINVERTER

DUKE

FUQUAY-VARINA

COUNTY OF HARNETT

5.040 KWDC

3.480 KWAC

Q.TRON BLK M-G2+ 420W MODULES
ENPHASE IQ8PLUS-72-2-US (240V)

Harnett
COUNTY
NORTH CAROLINA

12/23/2024

EUDELL COE
RESIDENCE
16 RAILWOOD CT
FUQUAY-VARINA, NC 27526
(1252)722-2550
MCCORMICKTLG@OUTLOOK.COM
TMK: -

DRAWN BY: XAM CONGE

DATE: 2024-12-18

REVISION:

NO. DESCRIPTION DATE

GOVERNING CODES:

2018 INTERNATIONAL BUILDING CODE

2018 INTERNATIONAL RESIDENTIAL CODE

2018 INTERNATIONAL EXISTING BUILDING CODE
2015 INTERNATIONAL FIRE CODE

2017 NATIONAL ELECTRIC CODE

12-18-2024
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TITLE
SHEET

PV-100.00
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(12) Q.TRON BLK M-G2+ 420W
MODULES \
(12) ENPHASE 1Q8PLUS-72-2-US SEAM SOLAR CO.
(240V) MICROINVERTERS \ o ste s

KERNERSVILLE, NC 27284
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(E) MAIN SERVICE PANEL SCOPE OF WORK

TO INSTALL OF A 12 MODULE ROOF MOUNTED
SOLAR PHOTOVOLTAIC SYSTEM AT THE OWNER
RESIDENCE LOCATED AT 16 RAILWOOD CT 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.

(E) UTILITY METER

«8-.€9¢

(N) VISIBLE LOCKABLE

LABELED AC DISCONNECT
(N) ENPHASE |Q COMBINER 5/5C
(X-AM1-1Q-240-5/5C)

EUDELL COE
RESIDENCE
754" — 16 RAILWOOD CT
FUQUAY-VARINA, NC 27526
(1252)722-2550
MCCORMICKTLG@OUTLOOK.COM
\ TMK: -

DRAWN BY: XAM CONGE

| DATE: 2024-12-18

REVISION:

LEGEND SITE NOTES

™~
UM  UTILITY METER | aLADDER sHALL BE IN PLACE FOR %/ ) 69

|

INSPECTION IN COMPLIANCE WITH ~G" ,
MAIN SERVICE |. ?ggésllfﬂ%%LUAJEKS)l\L%E CONSIDERED N
MSP PANEL NON-COMBUSTIBLE AND THIS /‘
16 RAILWOOD CT

SYSTEM IS AN UTILITY INTERACTIVE 30'-8" ~ SITE PLAN

SYSTEM WITH NO STORAGE

PM PRODUCTION BATTERIES. 1 AN
METER e THE SOLAR PV INSTALLATION SHALL /\25 4
NOT OBSTRUCT ANY PLUMBING,
AC AC I\\//IIIEES_II:?NICAL, OR BUILDING ROOF
DISCONNECT |, propER ACCESS AND WORKING O 94 1 88
CLEARANCE AROUND EXISTING AND
CB COMBINER PROPOSED ELEC'IL'JRICAL PV-ZOO . OO
PANEL EQUIPMENT WILL BEPROVIDED AS

PER SECTION [NEC 110.26] SCALE 1" — 16'




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 CERTIF. 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 2021 - PV SOURCE, OUTPUT AND INVERTER CIRCUITS SHALL BE IDENTIFIED AT ALL
POINTS OF TERMINATION, CONNECTION, AND SPLICES. THE MEANS OF ID CAN BE SEPARATE
COLOR CODING, MARKING TAPE, TAGGING ETC. (NEC 690.4).

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.

12-18-2024
iy,

\ 7,
Sekfog,
Q:..* Q‘ £5 Sfo@.‘{f Z

<

N
N

) Q\- -
3

S
=
= ¢
=
=
=
-

=

=

\

SEAL
54170

Ml

. £ g‘%(} F
“ 6“, SNGINEYY QI
/,/’// 40 ”"§‘ htzh\\\\-:s\

/7 AL
i

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%

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

BEAM SOLAR CO.
1231 SHIELDS ROAD
STE. 5
KERNERSVILLE, NC 27284

SCOPE OF WORK:

TO INSTALL OF A 12 MODULE ROOF MOUNTED
SOLAR PHOTOVOLTAIC SYSTEM AT THE OWNER
RESIDENCE LOCATED AT 16 RAILWOOD CT 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.

EUDELL COE
RESIDENCE
16 RAILWOOD CT

FUQUAY-VARINA, NC 27526

(1252)722-2550

MCCORMICKTLG@OUTLOOK.COM

TMK: ----

DRAWN BY: XAM CONGE

DATE: 2024-12-18

REVISION:

NO.

DESCRIPTION DATE

GENERAL
NOTES

PV-300.00




DESIGN SPECIFICATION

94 183

(12) Q.TRON BLK M-G2+ 420W
MODULES
(12) ENPHASE IQ8PLUS-72-2-US
(240V) MICROINVERTERS

(E) MAIN SERVICE PANEL DBE

(E) UTILITY METER
(N) VISIBLE LOCKABLE
LABELED AC DISCONNECT

(N) ENPHASE 1Q COMBINER 5/5C
(X-AM1-1Q-240-5/5C)

ROOF SECTION 1
COUNT 12

TILT 23

AZIMUTH 357

dO0oVvINN
S|

29Ol
W9 |

RISK CATEGORY:

MOUDLE TYPE, DIMENSIONS, & WEIGHT

NUMBER OF MODULES:

12 MODULES

MODULE TYPE:

Q.TRON BLK M-G2+ 420W MODULES

MODULE WEIGHT:

46.74 LBS

MODULE DIMENSIONS:

67.8" (L) x 44.65" (W) = 21.02 SF

CONSTRUCTION: SFD
ZONING: RES
SNOW LOAD (ASCE

7-16): 15 PSF
EXPOSURE .
CATEGORY:

WIND SPEED (ASCE [117
7-16): Vmph

UNIT WEIGHT OF AREA:

2.22 PSF

SCALE: 1"=3J

12-18-2024
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BEAM SOLAR CO.
1231 SHIELDS ROAD
STE. 5
KERNERSVILLE, NC 27284

SCOPE OF WORK:

TO INSTALL OF A 12 MODULE ROOF MOUNTED
SOLAR PHOTOVOLTAIC SYSTEM AT THE OWNER
RESIDENCE LOCATED AT 16 RAILWOOD CT 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.

EUDELL COE
RESIDENCE
16 RAILWOOD CT
FUQUAY-VARINA, NC 27526
(1252)722-2550
MCCORMICKTLG@OUTLOOK.COM
TMK: -

DRAWN BY: XAM CONGE

DATE: 2024-12-18

REVISION:

NO. DESCRIPTION DATE

ROOF PLAN

PV-400.00
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REVISION HISTORY
REV DESCRIPTION DATE

BEAM SOLAR CO.
1231 SHIELDS ROAD
STE. 5
KERNERSVILLE, NC 27284

SCOPE OF WORK:

TO INSTALL OF A 12 MODULE ROOF MOUNTED
SOLAR PHOTOVOLTAIC SYSTEM AT THE OWNER
RESIDENCE LOCATED AT 16 RAILWOOD CT 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.

EUDELL COE
RESIDENCE
16 RAILWOOD CT
FUQUAY-VARINA, NC 27526
(1252)722-2550
MCCORMICKTLG@OUTLOOK.COM
TMK: -

DRAWN BY: XAM CONGE

DATE: 2024-12-18

REVISION:

NO. DESCRIPTION DATE

SHEET NAME

SLOPED ROOF
PV SYSTEM
DETAILS: L-FOOT
COMP
ASSEMBLY -
PORTRAIT

JOB NO. 1 _1| SlR
ISSUE DATE SEP 2021

" ECO 1.3

DETAIL
DRAWINGS

SHEET SZE 2 4)(36

PV-500.00
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APPROVAL STATUS

BEAM SOLAR CO.
1231 SHIELDS ROAD
STE. 5
KERNERSVILLE, NC 27284

SCOPE OF WORK:

TO INSTALL OF A 12 MODULE ROOF MOUNTED
SOLAR PHOTOVOLTAIC SYSTEM AT THE OWNER
RESIDENCE LOCATED AT 16 RAILWOOD CT 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.

EUDELL COE
RESIDENCE
16 RAILWOOD CT
FUQUAY-VARINA, NC 27526
(1252)722-2550
MCCORMICKTLG@OUTLOOK.COM
TMK: -

DRAWN BY: XAM CONGE

REVISION HISTORY

REV DESCRIPTION DATE

SHEET NAME

SLOPED ROOF
PV SYSTEM
DETAILS: L-FOOT
DETAILS

JOB NO. 3 1 SR
ISSUE DATE SEP 2021

“ECO14

SHEET SIZE 24X36

DATE: 2024-12-18

REVISION:

NO. DESCRIPTION DATE

DETAIL
DRAWINGS

PV-501.00




CONDUCTOR SHCEDULE 12-18-2024

i,

# OF S CARp 7,
CURRENT CARRYING CONDUCTORS TEMP. CORR. DERATED | TERM. TEMP. S AR s,
ID CONDUCTOR CONDUIT F;:/?ISCASILTESL N CONDUIT OCPD EGC ACTOR CONDUIT FILLFACTOR | BASEAMP. |~y RATING § f;?-@ﬂsslo 4’ 3
BARE . .
1 12AWG | PVWIRE | COPPER | BARE 1 2 N/A | 6AWG | ooper | 071 | (56°C) N/A N/A N/A 90 °C
2 10AWG | THWN-2 | COPPER | EMT 1 2 20A | 8AWG -I-Cl_cl)VI\D/PNEli 096 | (34°C) 1 40 A 38.4 A 90 °C
\/\/’\/\/\\/\/’\/\/\/\/\/\/\/\/\/\/—\/\/\/\\
THWN-2, . .
3 10AWG | THWN-2 | COPPER | EMT 1 3 20A | 8 AWG >COPPER 0.96 | (34°C) 1 75 A 72 A 90 °C
) N e s G e <
NOTE: 1
HOLD ON KITS REQUIRED FOR COMBINER 4/4C
HOLD DOWN KIT BRHDK125 IS NEEDED PER NEC
710.15 FOR PV AND ESS BREAKERS FOR ALL IQ8
SERIES MICROINVERTERS
ATTENTION: TO PREVENT COMPLICATION BE SURE
TO POWER DOWN SYSTEM CONTROLLER 2 BEFORE BEAM SOLAR CO.
CONNECTING THE SHUTDOWN SWITCH 1231 SHIELDS ROAD

cTIo TO UTILITY METER STE 5
BI-DIRECTIONAL
UTILITY METER 325 166 854 KERNERSVILLE, NC 27284

1-PH, 3-W, 120V/240V

ENPASE |IQ COMBINER 5/5C, UTILITY COMPANY - DUKE SCOPE OF WORK:

X-1Q-AM1-240-5/5C 64A/240V
CONTINUOUS, PROTECTION MAX 80A TO INSTALL OF A 12 MODULE ROOF MOUNTED

BREAKER ON SOLAR OUTPUT; WITH RESIDENCE LOCATED AT 16 RAILWOOD GT THE.
10 KAIC CIRCUIT BREAKERS POWER GENERATED BY THE PV SYSTEM WILL

BE INTERCONNECTED WITH THE UTILITY GRID

THROUGH THE EXISTING ELECTRICAL SERVICE
WIRELESS (E) 200/2P MAIN BREAKER EQUIPMENT. THE PV SYSTEM DOES NOT
COMS OM TO HOUSE, 240V INCLUDE STORAGE BATTERIES.
200A/2P
o O
ojb —0|0 Olo— EUDELL COE
5 | romsn NON-FUSED AC DISCONNECT PN o RESIDENCE
S O NEMA 3R 30A-2P 120/240VAC 16 RAILWOOD CT
o= (VISIBLE, LOCKABLE, —° oo FUQUAY-VARINA, NC 27526
o= LABELED) —5 O S O— (1252)722-2550
JUNCTION BOX STiS 5T SToO— éaﬁéfiggoguggg\l;:;\ﬂ% MCCORMICKTLG@OUTLOOK.COM
600 V, NEMA 3R A s = SINGLE PHASE, 240 | TMK: ----
UL LISTED © = —o° ©
ZOAO/ < = ¥ ——0][0 Olo—
5 o s 5D DRAWN BY: XAM CONGE
12—O O—L2
L1 L1 @— |Q-Gateway DATE: 2024-12-18
7 ¥ / ([\‘: N REVISION:
88 NO. DESCRIPTION DATE

(12) Q. TRON BLK M-G2+ 420W MODULES AND
(12) ENPHASE IQ8PLUS-72-2-US (240V)

L
N

MICROINVERTERS IN BRANCH CIRCUIT #1

&)
Iy
S

EXISTING GROUNDING

eeooo ELECTRODE CONDUCTOR 3 L I N E

g —— DIAGRAM
M i it ol
SERVICE INFO. BUSBAR CALCULATIONS - PV BREAKER - 120% RULE
UTILITY PROVIDER: DUKE VAN BUS RATING 200
ARHJ: HARNETT COUNTY MAIN DISCONNECT RATING 200
MAIN SERVICE VOLTAGE: 240
MAIN BUSBAR: 200 PV BREAKER RATING 20 PV-6 O O . O O
MAIN BREAKER RATING: 200 (MAIN BUS RATING x 1.2) - MAIN DISCONNECT RATING >=
MAIN SERVICE LOCATION: SOUTH WEST OCPD RATING
SERVICE FEED SOURCE: UNDERGROUND (200A x 1.2) - 200A >= 20A, OK
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SOLAR MODULE SPECIFICATIONS
MANFACTURER/ MODEL Q.TRON BLK M-G2+ 420W MODULES
VMP 32.54V
IMP 12.91 A
VOC 38.75V
ISC 13.58 A
TEMP. COEFF. VOC -0.24 %/C°
MODULE DIMENSION 67.8" (L) x 44.65" (W)
PANEL WATTAGE 420 W
BEAM SOLAR CO.
INVERTER SPECIFICATIONS 1231 SHIELDS ROAD
MANUFACTURER/ MODEL ENPHASE IQ8PLUS-72-2-US (240V) MICROINVERTER STE. 5
KERNERSVILLE, NC 27284
MAX DC SHORT CICUIT CURRENT 20 A
CONTINUOUS OUTPUT CURRENT 1.21 A (240 VAC) SCOPE OF WORK:
AMBIENT TEMPERATURE SPECS TO INSTALL OF A 12 MODULE ROOF MOUNTED
SOLAR PHOTOVOLTAIC SYSTEM AT THE OWNER
RECORD LOW TEMP -12 °C RESIDENCE LOCATED AT 16 RAILWOOD CT THE
POWER GENERATED BY THE PV SYSTEM WILL
AMBIENT TEMP (HIGH TEMP 2%) 34 °C BE INTERCONNECTED WITH THE UTILITY GRID
THROUGH THE EXISTING ELECTRICAL SERVICE
CONDUIT HEIGHT 7/8" EQUIPMENT. THE PV SYSTEM DOES NOT
INCLUDE STORAGE BATTERIES.
ROOF TOP TEMP 56 °C
CONDUCTOR TEMPERATURE RATE 90 °C EUDELL COE
RESIDENCE
3 o/ /C°
MODULE TEMPERATURE COEFFIECIENT OF VOC 0.24 %/C 16 RAILWOOD CT
FUQUAY-VARINA, NC 27526
ARRAY WEIGHT (DEAD LOAD CALCS) (1252)722-2550
NUMBER OF MODULES 12 MCCORMICKTLG@OUTLOOK.COM
TMK: ----
MODULE WEIGHT 46.74 LBS
TOTAL MODULE (ARRAY) WEIGHT 560.88 LBS DRAWN BY: XAM CONGE
NUMBER OF ATTACHMENT POINTS 50 DATE: 2024-12-18
MOUNTING SYSTEM WEIGHT (PER MODULE) 0 LBS py— ' L
MOUNTING SYSTEM WEIGHT O LBS NO. DESCRIPTION DATE
WEIGHT AT EACH ATTATCHMENT POINT (ARRAY WEIGHT / NUMBER OF ATTACHMENT POINT) 14.02 LBS
MODULE AREA (67.8" x 44.65") 21.02 SF
TOTAL ARRAY AREA 252.24 SF
SPECS AND
DISTRIBUTED LOAD (TOTAL SYSTEM WEIGHT / TOTAL ARRAY AREA) 2.22 PSF CALCS
TOTAL ROOF AREA 2072.85 SF
TOTAL PERCENTAGE OF ROOF COVERED ([TOTAL ARRAY AREA / TOTAL ROOF AREA]*100) 12.17%

PV-700.00




A

ELECTRIC SHOCK HAZARD
DO NOT TOUCH TERMINALS
TERMINALS ON BOTH LINE AND
LOAD SIDES MAY BE ENERGIZED IN
THE OPEN POSITION

LABEL LOCATION:
POINT OF INTERCONNECTION,
(PER CODE: NEC 690.16(B))

/ WARNING - Electric Shock Hazard \

No user serviceable parts inside
Contact authorized service provider for assistance

LABEL LOCATION:
INVERTER, JUNCTION BOXES (ROOF),
(PER CODE: NEC 690.13.G.3 & NEC
690.13.G.4)

4 N

AWARNING:DUAL POWER SOURCE
DUAL POWER SOURCE

(U )

LABEL LOCATION:
POINT OF INTERCONNECTION
(PER CODE: NEC 705.15(C) & NEC 690.59)

WARNING: PHOTOVOLTAIC

POWER SOURCE

LABEL LOCATION:

CONDUIT, COMBINER BOX
(PER CODE: NEC690.31(2))

ADHESIVE FASTENED SIGNS:

THE LABEL SHALL BE SUITABLE FOR THE ENVIRONMENT
WHERE IT IS INSTALLED

WHERE REQUIRED ELSEWHERE IN THIS CODE, ALL FIELD
APPLIED LABELS, WARNINGS, AND MARKINGS SHOULD
COMPLY WITH ANSI 2535.4 [NEC 110.21(B) FIELD MARKING].
ADHESIVE FASTENED SIGNS MAY BE ACCEPTABLE IF
PROPERLY ADHERED. VINYL SIGNS SHALL BE WEATHER
RESISTANT [IFC 605.11.1.3]

PHOTOVOLTAIC SYSTEM AC DISCONNECT

RATED AC OUTPUT CURRENT 1452 AMPS
NOMINAL OPERATING AC VOLTAGE 240 VOLTS

LABEL LOCATION:

POINT OF INTERCONNECTION,
(PER CODE: NEC 690.54)

WARNING

INVERTER OUTPUT CONNECTION DO NOT
RELOCATE THIS OVERCURRENT DEVICE

LABEL LOCATION:

POINT OF INTERCONNECTION,

(PER CODE: NEC 705.12(B)(3)(2))

[Not required if panelboard is rated not less than sum of ampere ratings
of all overcurrent devices supplying it]

CAUTION: SOLAR ELECTRIC
SYSTEM CONNECTED

LABEL LOCATION:
POINT OF INTERCONNECTION,
(PER CODE: NEC 690.15, 690.13(B))
INVERTER

CAUTION
POWER TO THIS SERVICE IS
ALSO SUPPLIED FROM
ON-SITE SOLAR/ WIND

GENERATION

AC SYSTEM DISCONNECT

CAUTION
ALTERNATE POWER SUPPLLY
AC SYSTEM DISCONNECT

12-18-2024
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BEAM SOLAR CO.
1231 SHIELDS ROAD
STE. 5
KERNERSVILLE, NC 27284

PV ELECTRICAL

EQUIPMENT LAYOUT

SCOPE OF WORK:

SOLAR PV SYSTEM EQUIPED
WITH RAPID SHUTDOWN

TURN RAPID SHUTDOWN
SWITCH TO THE "OFF"
SOLAR ELECTRIC
POSITION TO SHUT DOWN PV PANELS

PN

SHOCK HAZARD IN THE

PV SYSTEM AND REDUCE
ARRAY ﬁ

LABEL LOCATION:

LABEL PER NEC 690.56(C)- PROVIDE
AT AC DISCONNECT FOR RAPID
SHUTDOWN COMPLIANT SYSTEM

CAUTION: SOLAR CIRCUIT

LABEL LOCATION:

MARKINGS PLACED ON ALL INTERIOR AND EXTERIOR DC
CONDUIT, RACEWAYS, ENCLOSURES, AND CABLE ASSEMBLIES AT
LEAST EVERY 10 FT, AT TURNS AND ABOVE/BELOW
PENETRATIONS AND ALL COMBINER/JUCTION BOXES. (PER CODE:
IFC 605.11.1.4)

(E) MAIN SERVICE
PANEL

(E) UTILITY METER

(N) VISIBLE
| OCKABLE LABELED
AC DISCONNECT

(N) ENPHASE 1Q
COMBINER 5/5C
(X-AM1-1Q-240-5/5C)

PV ARRAY

TO INSTALL OF A 12 MODULE ROOF MOUNTED
SOLAR PHOTOVOLTAIC SYSTEM AT THE OWNER
RESIDENCE LOCATED AT 16 RAILWOOD CT 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.

EUDELL COE
RESIDENCE
16 RAILWOOD CT

FUQUAY-VARINA, NC 27526

(1252)722-2550

MCCORMICKTLG@OUTLOOK.COM

TMK: ----

DRAWN BY: XAM CONGE

DATE: 2024-12-18

REVISION:

NO.

DESCRIPTION DATE

WARNING
LABELS

PV-800.00




BEAM SOLAR CO.
1231 SHIELDS ROAD
STE. 5
KERNERSVILLE, NC 27284

SCOPE OF WORK:

TO INSTALL OF A 12 MODULE ROOF MOUNTED
SOLAR PHOTOVOLTAIC SYSTEM AT THE OWNER
RESIDENCE LOCATED AT 16 RAILWOOD CT 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.

EUDELL COE
RESIDENCE
16 RAILWOOD CT
FUQUAY-VARINA, NC 27526
(1252)722-2550
MCCORMICKTLG@OUTLOOK.COM
TMK: -

DRAWN BY: XAM CONGE

DATE: 2024-12-18

REVISION:

NO. DESCRIPTION DATE

DATA
SHEETS

MSD




BEAM SOLAR CO.
1231 SHIELDS ROAD
STE. 5
KERNERSVILLE, NC 27284

SCOPE OF WORK:

TO INSTALL OF A 12 MODULE ROOF MOUNTED
SOLAR PHOTOVOLTAIC SYSTEM AT THE OWNER
RESIDENCE LOCATED AT 16 RAILWOOD CT 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.

EUDELL COE
RESIDENCE
16 RAILWOOD CT
FUQUAY-VARINA, NC 27526
(1252)722-2550
MCCORMICKTLG@OUTLOOK.COM
TMK: -

DRAWN BY: XAM CONGE

DATE: 2024-12-18

REVISION:

NO. DESCRIPTION DATE

DATA
SHEETS

MSD




BEAM SOLAR CO.
1231 SHIELDS ROAD
STE. 5
KERNERSVILLE, NC 27284

SCOPE OF WORK:

TO INSTALL OF A 12 MODULE ROOF MOUNTED
SOLAR PHOTOVOLTAIC SYSTEM AT THE OWNER
RESIDENCE LOCATED AT 16 RAILWOOD CT 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.

EUDELL COE
RESIDENCE
16 RAILWOOD CT
FUQUAY-VARINA, NC 27526
(1252)722-2550
MCCORMICKTLG@OUTLOOK.COM
TMK: -

DRAWN BY: XAM CONGE

DATE: 2024-12-18

REVISION:

NO. DESCRIPTION DATE

DATA
SHEETS

MSD




BEAM SOLAR CO.
1231 SHIELDS ROAD
STE. 5
KERNERSVILLE, NC 27284

SCOPE OF WORK:

TO INSTALL OF A 12 MODULE ROOF MOUNTED
SOLAR PHOTOVOLTAIC SYSTEM AT THE OWNER
RESIDENCE LOCATED AT 16 RAILWOOD CT 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.

EUDELL COE
RESIDENCE
16 RAILWOOD CT
FUQUAY-VARINA, NC 27526
(1252)722-2550
MCCORMICKTLG@OUTLOOK.COM
TMK: -

DRAWN BY: XAM CONGE

DATE: 2024-12-18

REVISION:

NO. DESCRIPTION DATE

DATA
SHEETS

MSD




BEAM SOLAR CO.
1231 SHIELDS ROAD
STE. 5
KERNERSVILLE, NC 27284

SCOPE OF WORK:

TO INSTALL OF A 12 MODULE ROOF MOUNTED
SOLAR PHOTOVOLTAIC SYSTEM AT THE OWNER
RESIDENCE LOCATED AT 16 RAILWOOD CT 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.

EUDELL COE
RESIDENCE
16 RAILWOOD CT
FUQUAY-VARINA, NC 27526
(1252)722-2550
MCCORMICKTLG@OUTLOOK.COM
TMK: -

DRAWN BY: XAM CONGE

DATE: 2024-12-18

REVISION:

NO. DESCRIPTION DATE

DATA
SHEETS

MSD




EUDELL COE'S SUNCO BILL OF MATERIALS

ELECTRICAL

ITEM MANUFACTURER MODEL NO. QTY
MODULE Q.TRON BLK M-G2+ 420W MODULES 12
INVERTER ENPHASE 1Q8PLUS-72-2-US (240V) MICROINVERTER 12
JUNCTION BOX 600VDC NEMA 3R UL LISTED JUNCTION BOX 1
COMBINER ENPHASE COMBINER X-1Q-AM1-240-5C 1
COMBINER BREAKER 20A 1
BATTERY N/A N/A
CONTROLLER N/A N/A A SOLAR GO
1231 SHIELDS ROAD
SMART SWITCH N/A N/A st
AC DISCONNECT EATON DG221URB (30A) NON-FUSED DISCONNECT 1 MERNERSVILLE, NG 27264
SCOPE OF WORK:
AC DISCONNECT FUSES N/A N/A
PV BREAKER 20A BREAKER 1 SOLAR PHOTOVOLTAIC SYSTEN AT THE OWNER
RESIDENCE LOCATED AT 16 RAILWOOD CT THE
Q-CABLE ENPHASE CABLE Q-12-20-200 16 POWER GENERATED BY THE PV SYSTEM WILL
BE INTERCONNECTED WITH THE UTILITY GRID
SEALING CAP ENPHASE Q-SEAL-10 3 LQUIPMENT THE PV SYSTEM DOESNOT 05
INCLUDE STORAGE BATTERIES.
TERM CAPS ENPHASE Q-TERM-10 1
RACKING EUDELL COE
RESIDENCE
ITEM MANUFACTURER MODEL NO. QTyY 16 RAILWOOD CT
OFASTEN CF GF-1 GLV FLASHING 8" x 10" / CF UNIV L-FOOT MLL 3 o aaeg - 2
EC - "x 10" - y (1252)722-2550
FLASHING / DOCK 3012020 / 2012022 0/0 MCCORMICKTLG@OUTLOOK.COM
TMK: -
RAILING ECOFASTEN CLICKFIT STD RAIL 2012025 2
RAIL SPLICE ECOFASTEN CF RAIL SPLICE 2012013 0 DRAWN BY: XAM CONGE
T BOLT N/A N/A DATE: 2024-12-18
REVISION:
ENDS ECOFASTEN CF END CLAMP 30-40MM BLK 2099022 0 eSO —
MIDS ECOFASTEN CF MID CLAMP SHORT BLK 2099039 0
MICROINVERTER BOLT ECOFASTEN CF MLPE MOUNT 2012019 12
LAG SCREWS ECOFASTEN LAG SCREW SS .313X4” W/BW 3016017 0 BILL OF
GROUND LUGS/ MODULE JUMPER ECOFASTEN MODULE JUMPER 4011011 / GROUND LUG (NON ECOFASTEN) 1/1 MATERIALS
MISC
ITEM MANUFACTURER MODEL NO. QTY
LABELS TITAN PV LABELS PCKT 1 BOM
MISC N/A N/A
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