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Loading Summary

Exposure and Occupancy Categories

C

I

Wind Loading:

v 120 mph
Over-ridden per client request.  Original data from  Municipality 

provided wind / snow loadings.

qz 27.21 psf

pg 15.00 psf
Ground Snow Load pg  (Over-ridden per client request.  Original 

data from  Municipality provided wind / snow loadings.)

Total Snow Load

ps 15.00      psf

mm ft in

1,722 5.65 67.80

1,134 3.72 44.65

2.0 21.02

kg lb

21.50 47.40

Roof Panel (Cladding) Loading Summary Module Loading Summary

Upward Upward Upward Downward

1,2e,2r 2n,3r 3e All

lb -326 -417 -555 339

Positive values indicate net downward force

JA Solar: JAM54S31-405/MR

Dimensions

Length

Roof Zones

Support Point Loads

Width

Area (m^2, ft^2)

Net load per module

Weight

Module

Effective snow load on roof and modules

Module Data

Exposure Category (ASCE 7-16 Table 26.7.3, Page 274)

Building Use Occupancy / Risk Category (ASCE 7-16 Table 1.5-1, Page 5)

Snow Loading

Velocity qz, calculated at height z [ASD]
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Primary Stanchion: IronRidge HALO ULTRAGRIP - (QM-HUG-01-B1)

StanchionFastener Pull-out and Spacing Calculations

ft 2.00

ea 2

ft 6.00

2

in 1.75

1.10

lb/in 134 lb per inch of embedment

lb 425

Fastener details Material Stainless Size #14 Predrill hole 0.12" dia or use self tapping

lb 1100

lb 425

1,2e,2r 2n,3r 3e

lb 326 417 555

Min tot bolt thread embedment depth rq'd in 1.34 1.72 2.29

Net uplift pressure 7. 0.60D - 0.6W psf -9.61 -12.31 -16.39

sf 44.22 34.50 25.93

ft 6.00 6.00 6.00

ft 3.72

ft > 6 > 6 > 6

ft 6.00 6.00 6.00

sf 11.16 11.16 11.16

lb -107 -137 -183

ft 5.65

ft > 6 > 6 > 6

ft 6.00 6.00 6.00

sf 16.95 16.95 16.95

lb -163 -209 -278

Alternate Stanchion Fastener Pull-out and Spacing Calculations

IronRidge HALO ULTRAGRIP - (QM-HUG-01-B1) - 6 screws

ft 2.00

ea 2

ft 6.00

6

in 0.50

1.10

lb/in 134

lb 364

Fastener details Material Stainless Size 1/4 Predrill hole 0.12" dia or use self tapping

lb 1100

lb 364

1,2e,2r 2n,3r 3e

lb 326 417 555

Min tot bolt thread embedment depth rq'd in 0.45 0.57 0.76

Net uplift pressure 7. 0.60D - 0.6W psf -9.61 -12.31 -16.39

sf 37.90 29.57 22.22

ft 6.00 6.00 6.00

ft 3.72

ft > 6 > 6 > 6

ft 6.00 6.00 6.00

  Length along rafter

  Lift calc'ed max stanchion EW spacing

  Max stanchion EW spacing

Max stanchion uplift capacity

Max support point uplift capacity

Roof Zones

Net lift per module

Allowable lift area / support point

Max rail span per framing spacing

Landscape Modules

Framing spacing

Rails / Module

Max proposed stanchion span

# fasteners per stanchion

Bolt thread embedment depth

Safety Factor

Pull-out for 1/4 threaded fasteners

Factored max fastener uplift capacity

Max proposed stanchion span

Rails / Module

Max rail span per support spacing

  Max stanchion EW spacing

  Max stanchion EW spacing

# fasteners per stanchion

Bolt thread embedment depth

Factored max fastener uplift capacity

  Lift calc'ed max stanchion EW spacing

  Maximum module area / support point

  Factored lift per support point

  Lift calc'ed max stanchion EW spacing

Max stanchion uplift capacity

Max support point uplift capacity

Roof Zones

Pull-out for #14 threaded fasteners

Framing spacing

Portrait Modules

  Length along rafter

Safety Factor

Net lift per module

  Maximum module area / support point

  Factored lift per support point

Allowable lift area / support point

Landscape Modules

  Length along rafter
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®
 Copyright © 2020-2025 Richard Pantel. All Rights Reserved. 3 of 15



sf 11.16 11.16 11.16

lb -107 -137 -183

ft 5.65

ft > 6 > 6 6.00

ft 6.00 6.00 6.00

sf 16.95 16.95 16.95

lb -163 -209 -278

Stanchion support threaded fastener sizes are indicated in the Module Loading Summary table above.  Lift forces 

were determined from GCp and other coefficients contained in the ASCE nomographs

  Lift calc'ed max stanchion EW spacing

  Max stanchion EW spacing

  Maximum module area / support point

  Factored lift per support point

  Maximum module area / support point

  Factored lift per support point

Portrait Modules

  Length along rafter

Loading Summary R iRooFA
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Conclusions

We were asked to review the roof of Joshua Sprague, located at 580 New Castle Ln, Spring Lake, NC, by Top 

Tier, to determine its suitability to support a PV solar system installation.

The referenced building's roof structure was field measured by Top Tier.  The attached framing analyses reflect 

the results of  those field measurements combined with the PV solar module locations shown on the PV solar roof 

layout design prepared by Top Tier.  Loads are calculated to combine the existing building and environmental 

loads with the proposed new PV array loads.

The IronRidge XR10 Rail racking and IronRidge HALO ULTRAGRIP - (QM-HUG-01-B1) along with the alternate 

IronRidge HALO ULTRAGRIP - (QM-HUG-01-B1) - 6 screws stanchions were selected for this project by Top Tier.  

The racking and support stanchions shall be placed as shown on their plans, dated 07/30/2025, and shall be 

fastened to the roof framing using fastener sizes indicated in this report.  Rack support spacing shall be no more 

than that shown above.  Note that support points for alternating rows shall share the same truss.  Intermediate 

rows shall move the support points laterally to the next truss.

Loading Summary R iRooFA
®
 Copyright © 2020-2025 Richard Pantel. All Rights Reserved. 5 of 15



7-10 NE 03.jpg

Google Location Map

Framing Summary

Ex. Framing Total Ex DL

MP 1: Truss @ 24" OC 0.79 psf 5.94 psf

MP 2: Truss @ 24" OC 0.79 psf 5.94 psf

    * Wood species used in these calculations assumes spruce, pine or fir, #2 grade.

Based upon the attached calculations, the existing roofs' framing systems are capable of supporting the additional 

loading for the proposed PV solar system along with the existing building and environmental loads.  No 

supplemental roof framing structural supports are required.  No further structural alterations or modifications are 

needed to support the system.  Minimum required anchorage fastening is described above.

Wood fastener notes: 1) Fastener threads must be embedded in the side grain of a roof support structural 

member or other structural member integrated into the building's structure.  2) Fastener must be located in the 

middle third of the structural member.  3) Install fasteners with head and where required, washer, flush to material 

surface (no gap). Do not over-torque.  

References and Codes:

1) ASCE 7-16 Minimum Design Loads for Buildings and Other Structures

2) 2018 IBC

3) 2018 NC Building Code

4) American Wood Council, NDS 2018,Table 12.2A, 12.3.3A.  

5) American Wood Council, Wood Structural Design, 1992, Figure 6.

Loading Summary R iRooFA
®
 Copyright © 2020-2025 Richard Pantel. All Rights Reserved. 6 of 15



Roof Structural Calculations for PV Solar Installation Array AR-1

Location: MP 1 Roof shape: Gable

Member: Truss - Total Length 21.17 ft, Unsupported 21.17 ft

deg. 36.0

deg. 0.0

ft. 48.00

ft. 18.00

ft. 16.84

Roof Wind Zone Width

use, a = 3.00 ft

Wind Velocity Pressure, q z  evaluated at the height z

q z= 27.21 psf Vasd q z= 16.34 psf  Basic wind pressure

V= 120 mph

Framing Data

3 # Rafters / Rack Support Width

1 6.00 Rack Support Spacing (ft)

in 24.00 72.00 Max. Rack Support Spacing (in) 

ft 21.17 4 Max # of mod's / Truss top chord

Member * Mem properties based upon field measurements

(1) 2x4 Truss top chord

1.15

Uphill Dist Between Mounting Holes (ft)

Module Data

kg lb psf load

21.50 47.40 2.26

0.91 2.0 0.10

Units Value Description

psf 5.15 Truss members' self weight added to FEA analysis

* Roof surface: Shingles, Asphalt, Architectural (Typical)

Rack Support Spacing and Loading

ft 6.0

ft 5.6

sf 16.9

in 1.0 0.08 ft

ft 21.17

ft 21.17

Member Total Length

Repetitive Member Factor (Cr)

Weight

Member Total Length

Member Properties

Name

Module

Roof Deck & Surface Material*

Geometric Data

Angle of roof plane from horizontal, in degrees

Length of roof plane, in feet (meters)

Plan view width of roof plane, in feet (meters)

Average height of roof above grade, in feet (meters)

Rafter / Truss OC

Wood source, moisture content

Wood type

# Framing Members / Support

US Spruce

ω Angle the solar panel makes with the roof surface

4 Stanchions

Uphill gap between modules

Ө

L

W

h

White 0.12%

Across rafters

Along rafter slope

Area / support point

Maximum member free span

Existing Dead Loads

Truss top chord span

Array AR-1 iRooFA
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ASCE 7-16 Method for Calculating Uplift on PV Modules

Notation

Lp = Panel chord length.

p = uplift wind pressure

γa = Solar panel pressure equalization factor, defined in Fig. 29.4-8.

γE = Array edge factor as defined in Section 29.4.4.

θ = Angle of plane of roof from horizontal, in degrees.

29.4.4 Rooftop Solar Panels Parallel to the Roof Surface on Buildings of All Heights and Roof Slopes.

Ө >= 7 deg TRUE

Min.d1: Exposed FALSE

Max.d1: Exposed TRUE Use EXPOSED for uplift calculations

1.5(Lp) = 5.58

γE = 1.5

γa = 0.67

p = qh(GCp) (γE) (γa)  (lb ∕ft2)       (29.4-7)

Zones 1,2e,2r 2n,3r 3e Downward, Zones All Zones

GCp -1.48 -1.75 -2.16 GCp 0.77

p, Windload (psf) -24.30 -28.81 -35.60

Array AR-1 iRooFA
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ASCE 7-16 Chapter 2 Combinations of Loads, Table 2.4, Page 8 (in psf)

1,2e,2r 2n,3r 3e All Zones

Module 

Upward

Module 

Upward

Module 

Upward
Downward

2.35 2.35 2.35 2.35

15.00 15.00 15.00 15.00

-24.30 -28.81 -35.60 12.60

2.4 Combining Nominal Loads Using Allowable Stress Design (in psf)

2.4.1 Basic Combinations. Loads listed herein shall be considered to act in the following combinations; whichever 

produces the most unfavorable effect in the building, foundation, or structural member being considered. Effects of one 

or more loads not acting shall be considered.

Upward Upward Upward Downward

Use this loading combination for DOWNWARD for Proposed PV Dead Load

17.35 17.35 17.35 23.02

294 294 294 390

256 256 256 339

Use this loading combination for UPWARD for Proposed PV Dead Load

-9.61 -12.31 -16.39 8.29

-163 -209 -278 140

DOWNWARD

Presume loading directly over member.

Combined Dead and Wind Pressure Downward Loading

Truss top chord span  

PV 

Module 

Row

Point load 

loc's from 

Left 

support

Point 

Load #'s

Module 

Support 

Point Load

Comment
Module 

Orientation

ft from left lb

1 0.67 0 Support placed on adjoining truss Portrait

1 6.32 339 Portrait

2 6.40 339 Portrait

2 12.05 0 Support placed on adjoining truss Portrait

3 12.14 0 Support placed on adjoining truss Portrait

3 17.79 339 Portrait

4 17.87 339 Landscape

4 21.59 0 Support outside of max stressed section Landscape

Combination Formulae

Module Support point load (lb)

2.2 SYMBOLS AND NOTATION

Zones

D = dead load of PV Module + Stanchion

W = wind load = (Vu Windload) = (Vasd Windload / 0.6)

Cr Factored Module Support point load (lb)

Module Support point load (lb)

6. D + 0.75L - 0.75(0.60W) + 0.75(Lr or S or R)

7. 0.60D - 0.6W

S = snow load

Array AR-1 iRooFA
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Truss Data and Loading for MP 1

36.00 Length of roof plane  21.17

Top ridge height above floor plane 12.44 Length of floor plane 17.17

Truss Segments

Roof Plane Floor Plane  Diagonals Diagonals

Mem # Mem Type Mem # Mem Type Mem # Mem Type Mem # Mem Type

1 2x4 3 2x4 5 2x4 7 2x4

2 2x4 4 2x4 6 2x4 2x4

* Loading includes member self weight & roofing materials.  w loading = wind & snow on exposed areas

Truss Graphing Tools

Roof slope (degrees)

M1 

M2 

M3 M4 

M5 

M6 M7 

P1 P2 

P3 P4 

-2 

0 

2 

4 

6 

8 

10 

12 

14 

0 2 4 6 8 10 12 14 16 
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Roof Structural Calculations for PV Solar Installation Array AR-2

Location: MP 2 Roof shape: Gable

Member: Truss - Total Length 12.67 ft, Unsupported 12.67 ft

deg. 36.0

deg. 0.0

ft. 26.67

ft. 11.08

ft. 14.33

Roof Wind Zone Width

use, a = 3.00 ft

Wind Velocity Pressure, q z  evaluated at the height z

q z= 26.63 psf Vasd q z= 16.00 psf  Basic wind pressure

V= 120 mph

Framing Data

3 # Rafters / Rack Support Width

1 6.00 Rack Support Spacing (ft)

in 24.00 72.00 Max. Rack Support Spacing (in) 

ft 12.67 1 Max # of mod's / Truss top chord

Member * Mem properties based upon field measurements

(1) 2x4 Truss top chord

1.15

Uphill Dist Between Mounting Holes (ft)

Module Data

kg lb psf load

21.50 47.40 2.26

0.91 2.0 0.10

Units Value Description

psf 5.15 Truss members' self weight added to FEA analysis

* Roof surface: Shingles, Asphalt, Architectural (Typical)

Rack Support Spacing and Loading

ft 6.0

ft 5.6

sf 16.9

in 1.0 0.08 ft

ft 12.67

ft 12.67

Member Total Length

Maximum member free span Truss top chord span

Uphill gap between modules

Across rafters

Along rafter slope

Area / support point

Existing Dead Loads

Roof Deck & Surface Material*

Weight

Module

4 Stanchions

Repetitive Member Factor (Cr)

Member Total Length

Member Properties

Name

# Framing Members / Support

Rafter / Truss OC

Wood type US Spruce

Wood source, moisture content White 0.12%

W Plan view width of roof plane, in feet (meters)

h Average height of roof above grade, in feet (meters)

Geometric Data

Ө Angle of roof plane from horizontal, in degrees

ω Angle the solar panel makes with the roof surface

L Length of roof plane, in feet (meters)

Array AR-2 iRooFA
®
 Copyright © 2020-2025 Richard Pantel. All Rights Reserved. 11 of 15



ASCE 7-16 Method for Calculating Uplift on PV Modules

Notation

Lp = Panel chord length.

p = uplift wind pressure

γa = Solar panel pressure equalization factor, defined in Fig. 29.4-8.

γE = Array edge factor as defined in Section 29.4.4.

θ = Angle of plane of roof from horizontal, in degrees.

29.4.4 Rooftop Solar Panels Parallel to the Roof Surface on Buildings of All Heights and Roof Slopes.

Ө >= 7 deg TRUE

Min.d1: Exposed FALSE

Max.d1: Exposed TRUE Use EXPOSED for uplift calculations

1.5(Lp) = 5.58

γE = 1.5

γa = 0.67

p = qh(GCp) (γE) (γa)  (lb ∕ft2)       (29.4-7)

Zones 1,2e,2r 2n,3r 3e Downward, Zones All Zones

GCp -1.48 -1.75 -2.16 GCp 0.77

p, Windload (psf) -23.79 -28.20 -34.84

Array AR-2 iRooFA
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ASCE 7-16 Chapter 2 Combinations of Loads, Table 2.4, Page 8 (in psf)

1,2e,2r 2n,3r 3e All Zones

Module 

Upward

Module 

Upward

Module 

Upward
Downward

2.35 2.35 2.35 2.35

15.00 15.00 15.00 15.00

-23.79 -28.20 -34.84 12.33

2.4 Combining Nominal Loads Using Allowable Stress Design (in psf)

2.4.1 Basic Combinations. Loads listed herein shall be considered to act in the following combinations; whichever 

produces the most unfavorable effect in the building, foundation, or structural member being considered. Effects of one 

or more loads not acting shall be considered.

Upward Upward Upward Downward

Use this loading combination for DOWNWARD for Proposed PV Dead Load

17.35 17.35 17.35 22.90

294 294 294 388

256 256 256 338

Use this loading combination for UPWARD for Proposed PV Dead Load

-9.30 -11.95 -15.93 8.29

-158 -203 -270 140

DOWNWARD

Presume loading directly over member.

Combined Dead and Wind Pressure Downward Loading

Truss top chord span  

PV 

Module 

Row

Point load 

loc's from 

Left 

support

Point 

Load #'s

Module 

Support 

Point Load

Comment
Module 

Orientation

ft from left lb

1 7.67 338 Portrait

1 13.32 0 Support outside of max stressed section Portrait

Module Support point load (lb)

Module Support point load (lb)

Cr Factored Module Support point load (lb)

7. 0.60D - 0.6W

Combination Formulae

6. D + 0.75L - 0.75(0.60W) + 0.75(Lr or S or R)

S = snow load

W = wind load = (Vu Windload) = (Vasd Windload / 0.6)

Zones

2.2 SYMBOLS AND NOTATION

D = dead load of PV Module + Stanchion

Array AR-2 iRooFA
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Truss Data and Loading for MP 2

36.00 Length of roof plane  12.67

Top ridge height above floor plane 7.45 Length of floor plane 10.25

Truss Segments

Roof Plane Floor Plane  Diagonals Diagonals

Mem # Mem Type Mem # Mem Type Mem # Mem Type Mem # Mem Type

1 2x4 3 2x4 5 2x4 7 2x4

2 2x4 4 2x4 6 2x4 2x4

* Loading includes member self weight & roofing materials.  w loading = wind & snow on exposed areas

Truss Graphing Tools

Roof slope (degrees)

M1 

M2 

M3 M4 

M5 

M6 M7 

P1 

-1 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 2 4 6 8 10 
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Snow Loading Analysis

where:

Fully Exposed Exposure category

Ce = 0.9 Exposure Factor, Ce (ASCE 7-16 Table 7.3-1, Page 61)

Ct = 1.0 Thermal Factor, Ct (ASCE 7-16 Table 7.3-2, Page 61)

Is = 1.0 Snow Importance Factor, Is (ASCE 7-16 Table 1.5-2, Page 5)

pg = 15.00 Ground Snow Load pg  (Over-ridden per client request.  Original data from  Municipality provided wind / snow loadings.)

pf = 0.7CeCtIsPg Flat Roof Snow Load, pf (ASCE 7-16 Table 7.3-1, Page 61)

pf = 9.45 psf

but where Pf is not less than the following:

Minimum Snow Load pm (ASCE 7-16 Table 7.3.4, Page 62)

pm = 15.00 When Pg <=20 psf, then use Pf = Pg x Is

pf = 15.00 psf. Resultant Snow pressure to be used with Roof slope factor below

ps = Cspf Sloped Roof Snow Load ps (ASCE 7-16 Table 7.4, Page 61)

Roof Type Warm Roofs

Roof slope factor Cs for Warm Roofs, where Ct = 1.0

Roof surface condition = Slippery Roof

Cs = 1.00 Roof Slope Factor, Cs (ASCE 7-16 Table 7.4-1a, Page 62)

Total Snow Load

ps = 15.00 psf Roof snow load

Snow Loading iRooFA
®
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FEA Calculation Results for Roof Plane MP 1 for Top Tier Client JOSHUA SPRAGUE
IDSPL - 2D Frame Analysis of a 2D frame subject to distributed loads, point loads and moments

Equilibrium check FX FY 0.00031 Shear Ax

Total applied forces 0.00 2079 Max (psi) 7 330

Total output reactions 0.00 -2079 Allowable (psi) 115 5,610 Maximum Deflections

Output error 5.01E-13 1.82E-12 # of segments/beam 1 -3.81E-03 -7.38E-03

* vertical deflections do not take into account any supporting intermediate walls

Beam End Results Beam X Shear Mom Axial DX DY RZ

Direction Deflection Reaction Beam Shear Axial BM 1 0.00 -98 0 1280 0.00E+00 0.00E+00 0.00E+00

DX1 0.00E+00 0 1-1 -98 1280 0 1 10.16 233 463 1037 -3.81E-03 -7.36E-03 7.84E-04

DY1 0.00E+00 -1298 1-2 310 981 0 2 0.00 -369 0 1465 -3.78E-03 -7.38E-03 0.00E+00

RZ1 0.00E+00 0 2-1 -369 1465 0 2 10.96 -27 505 1220 2.38E-03 -1.14E-03 -4.28E-04

DX2 -3.78E-03 0 2-2 56 1160 0 3 0.00 -463 0 -974 0.00E+00 0.00E+00 0.00E+00

DY2 7.38E-03 0 3-1 -463 -974 0 3 8.20 -73 460 -974 -8.50E-04 -6.84E-03 1.11E-03

RZ2 0.00E+00 0 3-2 2 -974 0 4 0.00 -465 0 0 -8.50E-04 -6.84E-03 0.00E+00

DX3 2.42E-03 0 4-1 -465 0 0 4 8.90 -126 0 0 -8.50E-04 8.67E-19 -6.20E-04

DY3 1.16E-03 0 4-2 -126 0 0 5 0.00 0 0 849 -8.50E-04 -6.84E-03 0.00E+00

RZ3 0.00E+00 0 5-1 0 849 0 5 6.00 0 0 831 -3.78E-03 -7.38E-03 4.89E-04

DX4 -8.50E-04 0 5-2 0 825 0 6 0.00 0 0 906 -8.50E-04 0.00E+00 0.00E+00

DY4 6.84E-03 0 6-1 0 906 0 6 12.40 0 0 829 2.42E-03 -1.16E-03 -2.63E-04

RZ4 0.00E+00 0 6-2 0 817 0 7 0.00 -24 0 -1638 -8.50E-04 -6.84E-03 0.00E+00

DX5 -8.50E-04 0 7-1 -24 -1638 0 7 15.26 44 4 -1733 2.41E-03 -1.16E-03 -4.61E-04

DY5 0.00E+00 -780 7-2 53 -1745 0

RZ5 0.00E+00 0

Rel1-3 9.66E-04 0

Rel1-6 1.06E-03 0

Node Results



* vertical deflections do not take into account any supporting intermediate walls

Scaled 2X Deflected Truss Plot

Roof Plane MP 1 for Top Tier Client JOSHUA SPRAGUE



FEA Calculation Results for Roof Plane MP 2 for Top Tier Client JOSHUA SPRAGUE
IDSPL - 2D Frame Analysis of a 2D frame subject to distributed loads, point loads and moments

Equilibrium check FX FY 0.00031 Shear Ax

Total applied forces 0.00 690 Max (psi) 1 146

Total output reactions 0.00 -690 Allowable (psi) 115 5,610 Maximum Deflections

Output error 4.49E-13 1.14E-13 # of segments/beam 1 -1.04E-03 -1.99E-03

* vertical deflections do not take into account any supporting intermediate walls

Beam End Results Beam X Shear Mom Axial DX DY RZ

Direction Deflection Reaction Beam Shear Axial BM 1 0.00 60 0 456 0.00E+00 0.00E+00 0.00E+00

DX1 0.00E+00 0 1-1 60 456 0 1 6.66 90 576 434 -1.04E-03 -1.97E-03 4.88E-04

DY1 0.00E+00 -190 1-2 412 201 0 2 0.00 20 0 498 -1.00E-03 -1.99E-03 0.00E+00

RZ1 0.00E+00 0 2-1 20 498 0 2 6.02 46 272 480 5.32E-04 -3.74E-04 -2.98E-04

DX2 -1.00E-03 0 2-2 91 448 0 3 0.00 28 0 -404 0.00E+00 0.00E+00 0.00E+00

DY2 1.99E-03 0 3-1 28 -404 0 3 5.30 54 293 -404 -2.28E-04 -1.76E-03 4.01E-04

RZ2 0.00E+00 0 3-2 102 -404 0 4 0.00 0 0 0 -2.28E-04 -1.76E-03 0.00E+00

DX3 5.48E-04 0 4-1 0 0 0 4 5.00 0 0 0 -2.28E-04 -2.17E-19 -3.53E-04

DY3 3.86E-04 0 4-2 0 0 0 5 0.00 0 0 501 -2.28E-04 -1.76E-03 0.00E+00

RZ3 0.00E+00 0 5-1 0 501 0 5 3.90 0 0 493 -1.00E-03 -1.99E-03 2.00E-04

DX4 -2.28E-04 0 5-2 0 490 0 6 0.00 0 0 500 -2.28E-04 0.00E+00 0.00E+00

DY4 1.76E-03 0 6-1 0 500 0 6 7.40 0 0 472 5.48E-04 -3.85E-04 -1.05E-04

RZ4 0.00E+00 0 6-2 0 465 0 7 0.00 -8 0 -733 -2.28E-04 -1.76E-03 0.00E+00

DX5 -2.28E-04 0 7-1 -8 -733 0 7 8.93 14 2 -766 5.48E-04 -3.85E-04 -1.66E-04

DY5 0.00E+00 -500 7-2 19 -773 0

RZ5 0.00E+00 0

Rel1-3 4.07E-04 0

Rel1-6 7.65E-04 0

Node Results



* vertical deflections do not take into account any supporting intermediate walls

Scaled 2X Deflected Truss Plot

Roof Plane MP 2 for Top Tier Client JOSHUA SPRAGUE
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PV-1

COVER SHEET

SIGNATURE

(N)1.620 kW DC ROOF MOUNT
SOLAR PV SYSTEM WITH
4 JA SOLAR: JAM54S31-405/MR 405W
PV MODULES WITH
(N)4 ENPHASE IQ8PLUS-72-2-US 290W
MICRO INVERTERS EQUIPPED WITH
RAPID SHUTDOWN

1. ALL COMPONENTS ARE UL LISTED AND CEC CERTIFIED, WHERE WARRANTED.

2. THE SOLAR PV SYSTEM WILL BE INSTALLED IN ACCORDANCE WITH ARTICLE 690 OF THE NEC 2017.

3. THE UTILITY INTERCONNECTION APPLICATION MUST BE APPROVED AND PV SYSTEM INSPECTED PRIOR TO PARALLEL
OPERATION.

4. ALL CONDUCTORS OF A CIRCUIT, INCLUDING THE EGC, MUST BE INSTALLED IN THE SAME RACEWAY, OR CABLE, OR
OTHERWISE RUN WITH THE PV ARRAY CIRCUIT CONDUCTORS WHEN THEY LEAVE THE VICINITY OF THE PV ARRAY.

5. WHERE METALLIC CONDUIT CONTAINING DC CONDUCTORS IS USED INSIDE THE BUILDING, IT SHALL BE IDENTIFIED AS
"CAUTION: SOLAR CIRCUIT" EVERY 10FT.

6. HEIGHT OF THE  AC DISCONNECT SHALL NOT EXCEED 6'-7" PER NEC CODE 240.24.

7. A GROUNDING ELECTRODE SYSTEM IN ACCORDANCE WITH CEC 690.47 AND 250.50 THROUGH 60 AND 250-166 SHALL BE
PROVIDED. PER NEC GROUNDING ELECTRODE SYSTEM OF EXISTING BUILDING MAY BE USED AND BONDED TO THE SERVICE
ENTRANCE. IF EXISTING SYSTEM IS INACCESSIBLE OR INADEQUATE A SUPPLEMENTAL GROUNDING ELECTRODE WILL BE USED
AT THE INVERTER LOCATION CONSISTING OF A UL LISTED 8 FT. GROUND ROD WITH ACORN CLAMP. GROUNDING ELECTRODE
CONDUCTORS SHALL BE NO LESS THAN #8 AWG AND NO LARGER THAN #6 AWG COPPER AND BONDED TO THE EXISTING
GROUNDING ELECTRODE TO PROVIDE FOR A COMPLETE SYSTEM.

8. PHOTOVOLTAIC MODULES ARE TO BE CONSIDERED NON-COMBUSTIBLE.

9. PHOTOVOLTAIC INSTALLATION WILL NOT OBSTRUCT ANY PLUMBING. MECHANICAL, OR BUILDING ROOF VENTS.

10. ALL WIRING MUST BE PROPERLY SUPPORTED BY DEVICES OR MECHANICAL MEANS DESIGNED AND LISTED FOR SUCH USE.
WIRING MUST BE PERMANENTLY AND COMPLETELY HELD OFF THE ROOF SURFACE.

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

12. INVERTER(S)  USED IN UNGROUNDED SYSTEM SHALL BE UL 1741 LISTED.

13. THE INSTALLATION OF EQUIPMENT AND ALL ASSOCIATED WIRING AND INTERCONNECTION SHALL BE PERFORMED ONLY BY
QUALIFIED PERSONS [NEC 690.4(C)]

14. ALL OUTDOOR EQUIPMENT SHALL BE NEMA 3R RATED (OR BETTER), INCLUDING ALL ROOF MOUNTED TRANSITION BOXES AND
SWITCHES.

15. ALL EQUIPMENT SHALL BE PROPERLY GROUNDED AND BONDED IN ACCORDANCE WITH NEC ARTICLE 250.

16. SYSTEM GROUNDING SHALL BE IN ACCORDANCE WITH NEC 690.41.

17. PV SYSTEM CIRCUITS INSTALLED ON OR IN BUILDINGS SHALL INCLUDE A RAPID SHUTDOWN FUNCTION IN ACCORDANCE WITH
NEC 690.12

18. DISCONNECTING MEANS SHALL BE LOCATED IN A VISIBLE, READILY ACCESSIBLE LOCATION WITHIN THE PV SYSTEM
EQUIPMENT OR A MAXIMUM OF 10 FEET AWAY FROM THE SYSTEM [NEC 690.13(A)]

19. ALL WIRING METHODS SHALL BE IN ACCORDANCE WITH NEC 690.31

20. WORK CLEARANCES AROUND ELECTRICAL EQUIPMENT WILL BE MAINTAINED PER NEC 110.26(A)(1), 110.26(A)(2) AND 110.26(A)(3).

21. ROOFTOP MOUNTED PHOTOVOLTAIC PANELS AND MODULES SHALL BE TESTED, LISTED & IDENTIFIED IN ACCORDANCE WITH
UL1703

22. ELECTRICAL CONTRACTOR TO PROVIDE CONDUIT EXPANSION JOINTS AND ANCHOR CONDUIT RUNS AS REQUIRED PER NEC.

2018 NORTH CAROLINA BUILDING CODE
2018 NORTH CAROLINA RESIDENTIAL CODE
2018 NORTH CAROLINA FIRE CODE
2017 NATIONAL ELECTRICAL CODE

EXISTING:
(E) 7.540 KW DC ROOF MOUNT
SOLAR PV SYSTEM WITH
(E) (26) HANWHA SOLAR : Q.PEAK DUO BLK
ML-G10+ 400W PV MODULES WITH
(E) (26) ENPHASE IQ8PLUS-72-2-US 290W
MICRO INVERTERS EQUIPPED WITH RAPID
SHUTDOWN

(E) 26 + (N) 4 MODULES-ROOF MOUNTED - 12.020 kW DC, 8.700 kW AC
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123'-6"

92'-4"

141'-4"

95'-6"

SUB

1 SITE PLAN
SCALE: 1/16" = 1'-0"PV-2
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PROJECT DESCRIPTION:

SITE PLAN

PV-2

(N) ROOF ARRAY AREA #1:- 42.02 SQ FT.
(N) ROOF ARRAY AREA #2:- 42.02 SQ FT.

NOTE: VISIBLE, LOCKABLE, LABELED AC
DISCONNECT
LOCATED WITHIN 10' OF UTILITY METER

DESIGN SPECIFICATION
OCCUPANCY: II
CONSTRUCTION: SINGLE-FAMILY
ZONING: RESIDENTIAL
GROUND SNOW LOAD: REFER STRUCTURAL LETTER
WIND EXPOSURE: REFER STRUCTURAL LETTER
WIND SPEED: REFER STRUCTURAL LETTER

PROPERTY LINE

PROPERTY LINE

PROPERTY LINE

PROPERTY LINE

NEW CASTLE LN

EXISTING

DRIVEW
AY

ROOF #2
(N) (2) JA SOLAR: JAM54S31-405/MR

405W MONO MODULES WITH
(N) ENPHASE IQ8PLUS-72-2-US 290W MICRO

INVERTERS EQUIPPED WITH RAPID SHUTDOWN

ROOF #1
(N) (2) JA SOLAR: JAM54S31-405/MR
405W MONO MODULES WITH (N) ENPHASE
IQ8PLUS-72-2-US 290W MICRO INVERTERS
EQUIPPED WITH RAPID SHUTDOWN

(E) (26) HANWHA SOLAR : Q.PEAK DUO BLK
ML-G10+ 400W MONO MODULES WITH

(E) ENPHASE IQ8PLUS-72-2-US 290W MICRO
INVERTERS EQUIPPED WITH RAPID SHUTDOWN

(E) ENPHASE COMBINER BOX

(E) VISIBLE, LOCKABLE,
LABELED FUSED AC DISCONNECT

(LOCATED WITHIN 10' OF UTILITY METER)

(E) UTILITY METER/MAIN COMBO

(N) 4 X JA SOLAR: JAM54S31-405/MR 405W MONO MODULES AND
(E) (26) HANWHA SOLAR : Q.PEAK DUO BLK ML-G10+ 400W MONO MODULES
ROOF MOUNTED SOLAR PHOTOVOLTAIC MODULES
DC SYSTEM SIZE: (N) 4 X 405W + (E) 26 X 400W = 12.020 kW DC
AC SYSTEM SIZE: (N) 4 X 290W + (E) 26 X 290W = 8.700 kW AC
EQUIPMENT SUMMARY
(N) 4 JA SOLAR: JAM54S31-405/MR 405W MONO MODULES
(N) 4 ENPHASE IQ8PLUS-72-2-US 290W MICRO
INVERTERS EQUIPPED WITH RAPID SHUTDOWN
(E) (26) HANWHA SOLAR : Q.PEAK DUO BLK ML-G10+
400W MONO MODULES
(E) (26) ENPHASE IQ8PLUS-72-2-US 290W MICRO
INVERTERS EQUIPPED WITH RAPID SHUTDOWN

(E) FENCE

(E) STAIRS

(N) SUBPANEL
(OUTSIDE)
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MODULE TYPE, DIMENSIONS & WEIGHT

1 ROOF PLAN & MODULES
PV-3 SCALE:  1/8" = 1'-0"

ROOF PLAN &
MODULES

NUMBER OF MODULES = 4 MODULES
MODULE TYPE = JA SOLAR: JAM54S31-405/MR 405W MONO MODULES
MODULE WEIGHT = 46.3 LBS / 21.0KG.
MODULE DIMENSIONS = (67.79" x 44.65")/144 = 21.01 SF

PV-3

REV
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JA SOLAR:
JAM54S31-405/MR
405W MODULES

67
.7

9"

44.65"

LEGEND

UM

MSP

- UTILITY METER

- MAIN SERVICE PANEL

- VENT, ATTIC FAN (ROOF OBSTRUCTION)

- ROOF ATTACHMENT

- CONDUIT

ACD - AC DISCONNECT

- COMBINER BOXCB

- JUNCTION BOXJB

- TRUSS

SUB - SUBPANEL

ROOF DESCRIPTION
ROOF TYPE ASPHALT SHINGLE

ROOF LAYER 1 LAYER

ROOF # OF
MODULES

ROOF
PITCH AZIMUTH TRUSS

SIZE
TRUSS

SPACING

#1 2 36° 145° 2"X4" 24"

#2 2 36° 235° 2"X4" 24"

ROOF #2

PITCH - 3
6°

AZIM. - 2
35°

ROOF #1

PITCH - 3
6°

AZIM. - 1
45°

(E) (26) HANWHA SOLAR : Q.PEAK DUO BLK
ML-G10+ 400W MONO MODULES WITH
(E) ENPHASE IQ8PLUS-72-2-US 290W MICRO
INVERTERS EQUIPPED WITH RAPID SHUTDOWN

(E) UTILITY METER/MAIN COMBO

ROOF #1
(N) (2) JA SOLAR: JAM54S31-405/MR

405W MONO MODULES WITH
(N) ENPHASE IQ8PLUS-72-2-US 290W MICRO

INVERTERS EQUIPPED WITH RAPID SHUTDOWN

ROOF #2
(N) (2) JA SOLAR: JAM54S31-405/MR
405W MONO MODULES WITH
(N) ENPHASE IQ8PLUS-72-2-US 290W MICRO
INVERTERS EQUIPPED WITH RAPID SHUTDOWN

36" F
IRE SETBACK

36" FIRE SETBACK

18" FIRE SETBACK

18" FIRE SETBACK

18" F
IRE SETBACK

4'-0" ALTERNATE MAX SPAN
FOR DECK MOUNTING

ARRAY AREA & ROOF AREA CALC'S

 PV
 SYSTEM

TOTAL PV ARRAY
AREA

(SQ. FT.)

TOTAL ROOF
AREA

(Sq. Ft.)

ROOF
AREA COVERED
BY ARRAY (%)

 NEW 69.68 2581.60 3

 EXISTING 554.58 2581.60 21

 TOTAL 615.94 2581.60 24

18" F
IRE SETBACK

(N) SUBPANEL
(OUTSIDE)
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1 ELECTRICAL PLAN
PV-4 SCALE:  1/8" = 1'-0"

ELECTRICAL PLAN

REV
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PV-4

LEGEND

UM

MSP

- UTILITY METER

- MAIN SERVICE PANEL

- VENT, ATTIC FAN (ROOF OBSTRUCTION)

- ROOF ATTACHMENT

- CONDUIT

ACD - AC DISCONNECT
- COMBINER BOXCB

- JUNCTION BOXJB

- TRUSS

SUB - SUBPANEL

(N)+(E) CIRCUIT #1
(N)+(E) CIRCUIT #2
CIRCUIT #3

CIRCUIT LEGENDS

BILL OF MATERIALS
EQUIPMENT DESCRIPTION QTY

SOLAR PV MODULES: JA SOLAR: JAM54S31-405/MR 405W MODULE 4

MICRO INVERTERS: ENPHASE IQ8PLUS-72-2-US 290W MICRO
INVERTERS EQUIPPED WITH RAPID SHUTDOWN 4

JUNCTION BOX: JUNCTION BOX UL 1741,
NEMA 3R CSA C22.2 NO.290 2

20A BREAKERS 1

FUSES: 50A FUSES 240V NEMA 3R, UL LISTED 2

IRONRIDGE XR10 RAIL (RAIL 168" (14 FEET) CLEAR) (XR-10-168A) 4

UNIVERSAL MODULE CLAMP, CLEAR (UFO-CL-01-A1) 4

STOPPER SLEEVE, 40MM, MILL (UFO-STP-40MM-M1) 8

GROUNDING LUG (XR-LUG-03-A1) 2

IRONRIDGE HALO ULTRAGRIP ATTACHMENTS (QM-HUG-01-M1) 10

RD STRUCTURAL SCREW,3.0L (HW-RD1430-01-M1) 20

T-BOLT BONDING HARDWARE (BHW-SQ-02-A1 ) 10

MICRO INVERTER BONDING HARDWARE T-BOLT (BHW-MI-01-A1)
(PRODUCT CODE 270-0152) 4

DC SYSTEM SIZE: (N) 4 X 405W + (E) 26 X 400W = 12.020 kW DC
AC SYSTEM SIZE: (N) 4 X 290W + (E) 26 X 290W = 8.700 kW AC
(N) (4) JA SOLAR: JAM54S31-405/MR 405W MONO MODULES
WITH (N) (4) ENPHASE IQ8PLUS-72-2-US 290W MICRO
INVERTERS EQUIPPED WITH RAPID SHUTDOWN
(E) (26) HANWHA SOLAR : Q.PEAK DUO BLK ML-G10+
400 W MONO MODULES
(E) (26) ENPHASE IQ8PLUS-72-2-US 290W MICRO INVERTERS
EQUIPPED WITH RAPID SHUTDOWN

(E) ENPHASE COMBINER BOX

(E) VISIBLE, LOCKABLE,
LABELED FUSED AC DISCONNECT

(LOCATED WITHIN 10' OF UTILITY
METER)

(E) UTILITY METER/MAIN COMBO

CIRCUIT #1
(N) 2+(E) 8 MODULES

 CIRCUIT #3
(E)8+(N) MODULES

CIRCUIT #2
(N) 2+(E) 8 MODULES

NEW CASTLE LN

(N) (4) ENPHASE IQ8PLUS-72-2-US 290W
MICRO INVERTERS EQUIPPED WITH

RAPID SHUTDOWN
LOCATED UNDER EACH PANEL (240V)

(E) (26) ENPHASE IQ8PLUS-72-2-US
290W MICRO INVERTERS EQUIPPED
WITH RAPID SHUTDOWN
LOCATED UNDER EACH PANEL (240V)

(N) JUNCTION BOX(TYP.)

(N) SUBPANEL
(OUTSIDE)
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STRUCTURAL DETAIL

PV-5

PV MODULE

GROUNDING END/MID CLAMP

(N) IRONRIDGE XR-10 RAIL

(N) IRONRIDGE QUICKMOUNT
HALO ULTRAGRIP

SEE (2/PV-5) FOR
ENLARGED VIEW

SS SERRATED T-BOLT
WITH FLANGE NUT

(E) ASPHALT SHINGLE ROOF

(E) ASPHALT SHINGLE ROOF

PV MODULE

6"

ATTACHMENT DETAIL (enlarged view)
SCALE: NTSPV-5

2

1 STRUCTURAL ATTACHMENT (Side view)
SCALE: N.T.SPV-5

(2) #14 SELF DRILLING SCREW  W/
SS EPDM BONDED WASHER WITH A
MINIMUM PENETRATION DEPTH OF 1.75"

2"X4" TRUSS @ 24" O.C

(E) ROOF DECKING

2"X4" TRUSS @ 24" O.C

(E) ROOF DECKING



LOAD GN

(N)50A
Fuses

(E) PV FUSED AC
DISCONNECT
240V, 1ɸ, 3W

60A RATED
NEMA 3R

3

L1
L2
N
G

VISIBLE, LOCKABLE,
LABELED AC DISCONNECT

LOCATED WITHIN 10' OF
UTILITY METER

LINE

L1
L2
G

- + - +

2

- +

1 3

=

1

2

= = = =

BRANCH
TERMINATOR

(ET-TERM)

G

N

- + - +

2

- +

1 3

= = = = =

- + - +

2

- +

1 3

= = = = =

(N)+(E) BRANCH #1

(E)BRANCH #3

L2

L2

L1

L2

L1
20A/2P

20A/2P

20A/2P

9 10

9 10

9 10

15A/2P

IQ ENVOY

(N) (4) JA SOLAR: JAM54S31-405/MR
405W MODULES

(E) (26)ENPHASE IQ8PLUS-72-2-US
290W MICRO INVERTERS EQUIPPED

WITH RAPID SHUTDOWN
LOCATED UNDER EACH PANEL (240V)

IQ ENVOY : PER
MANUFACTURER

SPECIFICATIONS, EITHER
10A OR 15A BREAKER IS

SUITABLE FOR USE

(E) ENPHASE IQ COMBINER
X-IQ-AM1-240-4/4C 120/240VAC,
1ɸ, 3W 125A RATED BUS BAR,
NEMA 3R SOLAR LOADS ONLY

UL 1741 COMPLIANT

(E) JUNCTION BOX,
600V, NEMA 3R,

UL LISTED

CELL
MODEM

(N) JUNCTION BOX,
600V, NEMA 3R,

UL LISTED

(E) (26)HANWHA SOLAR:
Q.PEAK DUO BLK ML-G10+ 400W

MODULES (N) (4)  ENPHASE IQ8PLUS-72-2-US
290W MICRO INVERTERS EQUIPPED
WITH RAPID SHUTDOWN
LOCATED UNDER EACH PANEL (240V)

L1
L2

4

(N)
60A/2P

NL2L1

M

G

N

(E) MAIN SERVICE
PANEL,SQUARE D

 200A RATED, 240V

BI-DIRECTIONAL
UTILITY METER
120/240V, 1ɸ, 3-W

EXISTING GROUNDING
ELECTRODE SYSTEM TO EARTH

REF. NEC 250.52, 250.53(A)

G

N

(N) SUBPANEL,
240V, 100A RATED

L1 L2 N G

5

(N)+(E) BRANCH #1

2A2A
1A

1

50A/2P
BACK-FEED
INTERCONNECTION AT
SUB PANEL
PER ART. 705.12

(E) MAIN BREAKER TO
HOUSE 240V, 200A/2P

BACK-FEED BREAKER
REF
2017 NEC 705.12(B)(2)(3)(b)

REV
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ELECTRICAL LINE DIAGRAM

1 ELECTRICAL LINE DIAGRAM
PV-6 SCALE: NTS PV-6

INTERCONNECTION NOTES:
1. INTERCONNECTION SIZING, LIMITATIONS AND COMPLIANCE
DETERMINED IN ACCORDANCE WITH [NEC 705.12], AND [NEC 690.59].
2. GROUND FAULT PROTECTION IN ACCORDANCE WITH [NEC 215.9],
[NEC 230.95].
3. ALL EQUIPMENT TO BE RATED FOR BACKFEEDING.
4. PV BREAKER TO BE POSITIONED AT THE OPPOSITE END OF THE
BUSBAR RELATIVE TO THE MAIN BREAKER.

DISCONNECT NOTES:
1. DISCONNECTING SWITCHES SHALL BE WIRED SUCH THAT WHEN
THE SWITCH IS OPENED THE CONDUCTORS REMAINING LIVE ARE
CONNECTED TO THE TERMINALS MARKED “LINE SIDE” (TYPICALLY
THE UPPER TERMINALS)
2. AC DISCONNECT MUST BE ACCESSIBLE TO QUALIFIED UTILITY
PERSONNEL, BE LOCKABLE, AND BE A VISIBLE-BREAK SWITCH
3. DISCONNECT MEANS AND THEIR LOCATION SHALL BE IN
ACCORDANCE WITH [NEC 225.31] AND [NEC 225.32].

GROUNDING & GENERAL NOTES:
1. PV GROUNDING ELECTRODE SYSTEM NEEDS TO BE INSTALLED IN ACCORDANCE
WITH [NEC 690.43]
2. PV INVERTER IS UNGROUNDED, TRANSFORMER-LESS TYPE.
3. DC GEC AND AC EGC TO REMAIN UNSPLICED, OR SPLICED TO EXISTING
ELECTRODE
4. ANY EXISTING WIRING INVOLVED WITH PV SYSTEM CONNECTION THAT IS
FOUND TO BE INADEQUATE PER CODE SHALL BE CORRECTED PRIOR TO FINAL
INSPECTION.
5. JUNCTION BOX QUANTITIES, AND PLACEMENT SUBJECT TO CHANGE IN THE
FIELD - JUNCTION BOX DEPICTED ON ELECTRICAL DIAGRAM REPRESENT WIRE
TYPE TRANSITIONS.
6. AC DISCONNECT NOTED IN EQUIPMENT SCHEDULE OPTIONAL IF OTHER
AC DISCONNECTING MEANS IS LOCATED WITHIN 10' OF SERVICE DISCONNECT.
7. RACEWAYS AND CABLES EXPOSED TO SUNLIGHT ON ROOFTOPS SHOULD BE
INSTALLED MORE THAN 7/8" ABOVE THE ROOF USING CONDUIT SUPPORTS.

RACKING NOTE:
1. BOND EVERY OTHER RAIL WITH #6 BARE COPPER

DC SYSTEM SIZE: (N) 4 X 405W + (E) 26 X 400W = 12.020 kW DC
AC SYSTEM SIZE: (N) 4 X 290W + (E) 26 X 290W = 8.700 kW AC

(N) (4) JA SOLAR: JAM54S31-405/MR 405W MONO MODULES
WITH (N) (4) ENPHASE IQ8PLUS-72-2-US 290W MICRO INVERTERS EQUIPPED WITH RAPID SHUTDOWN
(E) (26) HANWHA SOLAR : Q.PEAK DUO BLK ML-G10+ 400W MONO MODULES
(E) (26) ENPHASE IQ8PLUS-72-2-US 290W MICRO INVERTERS EQUIPPED WITH RAPID SHUTDOWN
(02) BRANCH CIRCUITS OF (N) 2 + (E) 8 MODULES AND
(01) BRANCH CIRCUIT OF (E) 10 MODULES ARE CONNECTED IN PARALLEL

QTY CONDUCTOR INFORMATION CONDUIT TYPE CONDUIT
SIZE

(2) #12AWG -
ENPHASE ENGAGE CABLE
(L1 & L2 NO NEUTRAL) N/A N/A

(1)

(2) #10AWG - CU,THWN-2
EMT OR LFMC IN ATTIC 3/4"(1) #10AWG - CU,THWN-2 GND

(2) #8AWG - CU,THWN-2
EMT, LFMC OR PVC 3/4"(1) #8AWG - CU,THWN-2 N

(1) #10AWG - CU,THWN-2 GND

(2) #6AWG - CU,THWN-2
EMT, LFMC OR PVC 3/4"(1) #6AWG - CU,THWN-2 N

1

2

3

5

#6AWG - BARE COPPER IN FREE AIR

(4) #12AWG -
ENPHASE ENGAGE CABLE
(L1 & L2 NO NEUTRAL) N/A N/A

(1)

1A

#6AWG - BARE COPPER IN FREE AIR

(2) #10AWG - CU,THWN-2
EMT OR LFMC IN ATTIC 3/4"(1) #10AWG - CU,THWN-2 GND2A

(1) #10AWG - CU,THWN-2 GND

NOTE: WIRE SCHEDULE CALLOUT "1A
& 2A " ARE EXISTING SYSTEMS

BACKFEED BREAKER CALCULATION (120% RULE):
(MAIN BUS X 1.2 - MAIN BREAKER) >= (PV BREAKER)
(100A X 1.2 - 60A) >= (50A)
(60A) >= (50A) HENCE OK

(2) #8AWG - CU,THWN-2
EMT, LFMC OR PVC 3/4"(1) #8AWG - CU,THWN-2 N

(1) #10AWG - CU,THWN-2 GND
4

NOTE: CONDUIT TO BE UL LISTED FOR
WET LOCATIONS AND UV PROTECTED
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WIRING CALCULATIONS

PV-7

PERCENT OF
VALUES

NUMBER OF CURRENT
CARRYING CONDUCTORS IN EMT

.80 4-6

.70 7-9

.50 10-20

SOLAR MODULE SPECIFICATIONS

   MANUFACTURER / MODEL # JA SOLAR: JAM54S31-405/MR 405 W MODULE

   VMP 32.37V
   IMP 13.13A
   VOC 38.95V
   ISC 13.58A
   TEMP. COEFF. VOC -0.275%/°C
   MODULE DIMENSION 67.79"L x 44.65"W x 1.18"D (In Inch)

INVERTER SPECIFICATIONS

MANUFACTURER / MODEL # ENPHASE IQ8PLUS-72-2-US 290W MICRO INVERTERS
EQUIPPED WITH RAPID SHUTDOWN

MIN/MAX  DC VOLT RATING 30V MIN/ 58V MAX
MAX INPUT POWER 235W-440W
NOMINAL AC VOLTAGE RATING 240V/ 211-264V
MAX AC CURRENT 1.21A
MAX MODULES PER CIRCUIT 13 (SINGLE PHASE)
MAX OUTPUT POWER 290 VA

AMBIENT TEMPERATURE SPECS
AMBIENT TEMP (HIGH TEMP 2%) 38°
RECORD LOW TEMP -11°

MODULE TEMPERATURE COEFFICIENT OF Voc -0.275%/°C

ELECTRICAL NOTES

1. ALL EQUIPMENT TO BE LISTED BY UL OR OTHER NRTL, AND LABELED FOR ITS APPLICATION.
2. ALL CONDUCTORS SHALL BE RATED UPTO 600V FOR RESIDENTIAL AND 1000V FOR COMMERCIAL AND 90 DEGREE C

WET ENVIRONMENT.
3. WIRING, CONDUIT, AND RACEWAYS MOUNTED ON ROOFTOPS SHALL BE ROUTED DIRECTLY TO, AND LOCATED AS

CLOSE AS POSSIBLE TO THE NEAREST RIDGE, HIP, OR VALLEY.
4. WORKING CLEARANCES AROUND ALL NEW AND EXISTING ELECTRICAL EQUIPMENT SHALL COMPLY WITH NEC 110.26.
5. DRAWINGS INDICATE THE GENERAL ARRANGEMENT OF SYSTEMS. CONTRACTOR SHALL FURNISH ALL NECESSARY

OUTLETS, SUPPORTS, FITTINGS AND ACCESSORIES TO FULFILL APPLICABLE CODES AND STANDARDS.
6. WHERE SIZES OF JUNCTION BOX, RACEWAYS, AND CONDUITS ARE NOT SPECIFIED, THE CONTRACTOR SHALL SIZE

THEM ACCORDINGLY.
7. ALL WIRE TERMINATIONS SHALL BE APPROPRIATELY LABELED AND READILY VISIBLE.
8. MODULE GROUNDING CLIPS TO BE INSTALLED BETWEEN MODULE FRAME AND MODULE SUPPORT RAIL, PER THE

GROUNDING CLIP MANUFACTURER'S INSTRUCTION.
9. MODULE SUPPORT RAIL TO BE BONDED TO CONTINUOUS COPPER G.E.C. VIA WEEB LUG OR ILSCO GBL-4DBT LAY-IN

LUG.
10. TEMPERATURE RATINGS OF ALL CONDUCTORS, TERMINATIONS, BREAKERS, OR OTHER DEVICES ASSOCIATED WITH

THE SOLAR PV SYSTEM SHALL BE RATED FOR AT LEAST 75 DEGREE C.
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LABELS

PV-8

WARNING
DUAL POWER SUPPLY

!

LABEL LOCATION:
MAIN SERVICE PANEL & SUBPANEL
CODE REF: NEC 705.12(B) & NEC 690.59

LABEL- 1:

SOURCES: UTILITY GRID
 AND PV SOLAR

 ELECTRIC SYSTEM

SOLAR POINT OF INTERCONNECTION

LABEL LOCATION:
MAIN SERVICE PANEL & SUB PANEL
CODE REF: NEC 690.13 (F), NEC 705.12(B) (3-4) & NEC 690.59

LABEL- 2:

LABEL- 3:

SOLAR PV BREAKER

LABEL LOCATION:
MAIN SERVICE PANEL & SUB PANEL
(ONLY IF SOLAR IS BACK-FED)
CODE REF: NEC 705.12(D) & 690.59

BREAKER IS BACKFED
DO NOT RELOCATE

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

WARNING!

ELECTRIC SHOCK HAZARD

LABEL LOCATION:
AC DISCONNECT
CODE REF: NEC 706.15(C)(4) & NEC 690.13(B)

LABEL- 5:

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:
COMBINER BOX
CODE REF: IFC 605.11.3.1(1) & NEC 690.56(C)

LABEL- 6:

LABEL- 4:
LABEL LOCATION:
AC DISCONNECT
CODE REF: NEC 690.54

RATED AC OUTPUT CURRENT

240 V

36.30 A

NOMINAL OPERATING AC VOLATGE

AC DISCONNECT
PHOTOVOLTAIC SYSTEM

POWER SOURCE

LABEL- 7:

WARNING
THIS EQUIPMENT FED BY MULTIPLE
SOURCES, TOTAL RATING OF ALL

OVERCURRENT DEVICES,
EXCLUDING MAIN SUPPLY

OVERCURRENT DEVICE, SHALL NOT
EXCEED AMPACITY OF BUSBAR

!

LABEL LOCATION:
COMBINER PANEL
CODE REF: 705.12 (B) (3) (3)

PHOTOVOLTAIC POWER SOURCE

LABEL LOCATION:
EMT/CONDUIT RACEWAY
SOLADECK / JUNCTION BOX
CODE REF: NEC 690.31 (D) (2)

LABEL- 8:

PHOTOVOLTAIC
SYSTEM kWh METER

LABEL LOCATION:
PRODUCTION METER (ONLY IF PRODUCTION METER IS USED)

LABEL- 9:
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