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PROJECT DESCRIPTION:

SHEET INDEX

PV-1 PLOT PLAN & VICINITY MAP

PV-2 ROOF PLAN & MODULES

PV-2A STRING LAYOUT

PV-3 ATTACHMENT DETAIL

PV-4 ELECTRICAL LINE DIAGRAM

PV-5 WIRING CALCULATIONS

PV-6 to 12 EQUIPMENT SPECIFICATIONS

PLOT PLAN & VICINITY MAP

HOUSE PHOTO

VICINITY MAP

SCALE: 1"=25'-0"PV-1

SCALE: NTSPV-1

PV-1 SCALE: NTS

PROJECT SITE

PLOT PLAN & 

VICINITY MAP

EQUIPMENT SUMMARY

13 HANWHA QCELL Q.PEAK DUO-G5 320 (320 WATT) MODULES 
02 GENERAC PV LINK S2502 POWER OPTIMIZERS

01 GENERAC PWRCELL X7602 (7.6kW) INVERTER

AUTHORITIES HAVING JURISDICTION

BUILDING : HARNETT COUNTY

ZONING : HARNETT COUNTY

UTILITY : DUKE ENERGY

PROJECT SITE

DESIGN SPECIFICATIONS

OCCUPANCY : II

CONSTRUCTION : SINGLE-FAMILY

ZONING : RESIDENTIAL

GROUND SNOW LOAD : SEE STRUCTURAL LETTER

WIND EXPOSURE : SEE STRUCTURAL LETTER

WIND SPEED : SEE STRUCTURAL LETTER

APPLICABLE CODES & STANDARDS

NCBC 2018

NEC 2017

13 X 320 HANWHA QCELL Q.PEAK DUO-G5 320 (320 WATT) MODULES

ROOF MOUNTED SOLAR PHOTOVOLTAIC MODULES

SYSTEM SIZE:4.16 kW DC STC

ARRAY AREA: ROOF#1 - 235.82 SQ FT
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TACTICAL DR.

TREES

(E) DRIVEWAY

(E) FENCE

(E) MAIN SERVICE PANEL

2-STORY HOUSE

ROOF #1

(13) HANWHA QCELL Q.PEAK DUO-G5 320 (320 WATT)

MODULES
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DATE: 5/20/2020

MODULE TYPE, DIMENSIONS & WEIGHT

1 ROOF PLAN & MODULES

PV-2

ROOF PLAN &

MODULES

SCALE: 1"=6'-0"

ROOF DESCRIPTION

ROOF TYPE

COMPOSITION

SHINGLE

ROOF

ROOF

TILT

AZIMUTH

FRAMING

SIZE

FRAMING

SPACING

#1 33.69° 232°

SEE STRUCTURAL

LETTER

LEGEND

- SOLADECKSD

INV

MSP

- INVERTER

- MAIN SERVICE PANEL

- VENT, ATTIC FAN (ROOF OBSTRUCTION)

- ROOF ATTACHMENT

- RAFTERS

- CONDUIT

ACD

- AC DISCONNECT

SAF

NOTES:

· THE LOCATION OF THE SAF SHOULD BE

DETERMINED ON SITE.

· THE SAF SHOULD BE LOCATED 30"-36" FROM THE

PEAK OF THE ROOF OR ABOUT 5 ROWS DOWN

FROM THE RIDGE.

· THE SAF SHOULD NOT BE MOUNTED ON ANY

STRUCTURAL MEMBER LIKE TRUSS/RAFTER.

· "CAN VENTS" CAN BE REPLACED BY SAF.

· SAF CANNOT BE MOUNTED ON A METAL ROOF.

PLEASE CARRY GABLE VENT FANS FOR METAL

ROOF INSTALLATION (IF APPLICABLE).

SOLAR ATTIC FAN

- BACKUP LOAD PANEL
BLP

- BATTERY
BAT

OP

- PV LINK OPTIMIZER

- RAPID SHUTDOWN

ARRAY AREA & ROOF AREA CALC'S

ROOF

# OF

MODULES

ARRAY

AREA

(Sq. Ft.)

ROOF

AREA

(Sq. Ft.)

ROOF

AREA

COVERED

BY ARRAY

(%)

#1 13 235.82 434.28 54

NUMBER OF MODULES = 13 MODULES

MODULE TYPE = HANWHA QCELL Q.PEAK DUO-G5 320 (320 WATT) MODULES

MODULE WEIGHT = 41.2 LBS / 18.7 KG.

MODULE DIMENSIONS = 66.3"x 39.4" = 18.14 SF

UNIT WEIGHT OF ARRAY = 2.27 PSF

6
6

.
3

"

39.4"

HANWHA QCELL Q.PEAK

DUO-G5 320 (320 WATT)

(N) GENERAC PWRCELL

X7602 (7.6kW) INVERTER

(N) FUSED AC

DISCONNECT

(E) UTILITY METER

(E) MAIN SERVICE PANEL

(N) BACKUP LOAD PANEL

(N) GENERAC PWRCELL9 BATTERY

(N) 3/4" EMT CONDUIT

(N) SOLADECK

(N) GENERAC SNAP RS801 RS DEVICE

ROOF #1

(13) HANWHA QCELL Q.PEAK DUO-G5 320

(320 WATT) MODULES

SOLAR ATTIC FAN

(LOCATION TBD ON SITE)
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(E) BACK O
F RESIDENCE

(E) FRO
NT O

F RESIDENCE

TACTICAL DR.
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DATE: 5/20/2020

1 ROOF PLAN WITH STRING LAYOUT

PV-2A SCALE:  3/16" = 1'-0"

STRING

LAYOUT

BILL OF MATERIALS

EQUIPMENT QTY DESCRIPTION

SOLAR PV MODULE 13

HANWHA QCELL Q.PEAK DUO-G5 320 (320 WATT)

MODULES

OPTIMIZER 02 GENERAC PV LINK S2502 POWER OPTIMIZERS

GENERAC SNAP RS 13 GENERAC SNAPRS MODEL RS801

INVERTER 01

GENERAC PWRCELL X7602 (7.6KW)  INVERTER

AC DISCONNECT 1

60A FUSED, (2) 40A FUSES, 240V, NEMA 3R, UL LISTED

SOLADECK 1
SOLADECK 600 V, NEMA 3R, UL LISTED

BATTERY 1 GENERAC PWRCELL9 BATTERY

BACKUP PANEL 1
125A, BACKUP PANEL, 240V

RAILS 8 QRAIL LIGHT 14 FT. BLACK

SPLICE KIT 2 QSPLICE INTERNAL LIGHT

WEEB BMC 4 WEEB BMC MILL

MODULE CLAMPS 18 UNIVERSAL MID CLAMP

GROUNDING LUG 4 WEEB LUG W/ T-BOLT

END CLAMPS 20 UNIVERSAL END CLAMPS

ATTACHMENT 32

L-MOUNT ATTACHMENT (QUICKMOUNT)

T-BOLT 45 T-BOLT W/ NUT M8 X 20MM

(E) BACK O
F RESIDENCE

(E) FRO
NT O

F RESIDENCE

TACTICAL DR.

(N) PV LINK OPTIMIZER - 1

(N) PV LINK OPTIMIZER - 2
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DATE: 5/20/2020

ATTACHMENT

DETAIL

2 ATTACHMENT DETAIL (enlarged view)

PV-3 SCALE: NTS

1 ATTACHMENT DETAIL

PV-3 SCALE: 1" = 1'-0"

PV MODULE

(E) COMPOSITE

SHINGLE ROOF

SEE (2/PV-3)

FOR ENLARGED

VIEW

HEX HEAD

5/16" X 4", 18-8 SS

LAG SCREW

9"X12" QUICK MOUNT

L-MOUNT FLASHING

QUICK-MOUNT Q-RAILS

QMR-RL14 (LIGHT)

PV MODULE

UNIVERSAL END/MID CLAMP

(E) COMPOSITE

SHINGLE ROOF

OFFSET L-FEET

SEE STRUCTURAL LETTER
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GENERAC

POWER

CORE

JUNCTION BOX

600 V, NEMA 3

UL LISTED

(E) MAIN BREAKER TO

HOUSE 240 V, 200A/2P

(TOP FED)

NL2L1

M

LOAD

LINE

G

G

N

SUPPLY SIDE TAP

REF NEC 230.82(6),

705.12(A) FOR

SUPPLY SIDE TAP

EXISTING GROUNDING

ELECTRODE SYSTEM

TO EARTH

REF. NEC 250.52,

250.53(A)

GEC

(E) MAIN SERVICE

PANEL,SQUARE D

200A RATED, 240V

LOAD/LINE SIDE

INTERCONNECTION

AT MAIN PANEL

PER ART. 705.12

HANWHA QCELL Q.PEAK DUO-G5 320

(320 WATT) MODULES

- +

-

++

- +

+ +

+

- - -

2

- +

-

1 3 6

- +

-

++

- +

+ +

+

- - -

2

- +

-

1 3

PVLINK SUBSTRING OPTIMIZER (S2502)

RATED POWER : 2500W

MPPT VOLTAGE RANGE: 60 TO 360 V

MAX OUTPUT VOLTAGE: 420A

MAX OUTPUT CURRENT: 8A

RAPID SHUTDOWN COMPLIANT

GROUND-FAULT PROTECTION COMPLIANT

PWRcell MODEL 9 BATTERY

8.6 kWh, 5.0 kW

1

=

=

=

=

G

N

50A/2-P

AC LOAD CENTER,  125 A

RATED, 240/120, 1-PHASE

(50A/2-P MB)

50A/2-P

30A/2-P

30A/2-P

30A/2-P

30A/2-P

COMMUNICATION

ROUTER

SNAP RS (RS801)

MAX INPUT CURRENT - 13 A

UL 1741 LISTED

MODULE LEVEL RAPID

SHUTDOWN (PVRSS)

COMPLIANT

NEMA 6P RATED

AC DISCONNECT:

60A FUSED, (2) 40A FUSES,

240V NEMA 3R, UL LISTED

LABEL 2

AT INVERTER

LABEL 5

AT EACH AC DISCONNECT

LABEL 7

AT MEP

LABEL 3

AT INVERTER

LABEL 9

AT UTILITY METER

LABEL 8

AT MEP

WARNING:

PHOTOVOLTAIC

POWER SOURCE

LABEL 1

ON ALL CONDUITS SPACED AT MAX 10FT

! WARNING !

ELECTRIC SHOCK HAZARD

DO NOT TOUCH TERMINALS.

TERMINALS ON BOTH LINE AND LOAD SIDES

MAY BE ENERGIZED IN THE OPEN POSITION

! WARNING !

DUAL POWER SOURCES

SECOND SOURCE IS PV SYSTEM

! CAUTION !

SOLAR POINT OF

INTERCONNECTION

PHOTOVOLTAIC

DC DISCONNECT

PHOTOVOLTAIC

AC

DISCONNECT

! WARNING !

SOLAR SYSTEM

CONNECTED

AND ENERGIZED

LABEL 10

AT UTILITY METER

! WARNING !

THE SERVICE METER IS ALSO SERVED

BY A PHOTOVOLTAIC SYSTEM

LABEL 6

AT EACH AC DISCONNECT

! CAUTION !

SOLAR ELECTRIC

SYSTEM CONNECTED

AND ENERGIZED

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 4

AT DC DISCONNECT

7

5 6

GENERAC PWRCELL X7602 (7.6kW)

INVERTER (240V)

OUTPUT: 32A, 240V

96.5% CEC WEIGHTED EFFICIENCY

NEMA 3R RATED, UL 1741 LISTED, INTERNAL

GFDI WITH INTEGRATED DC DISCONNECT

BACK UP

LOADS UP TO

40A CIRCUIT

2

3

5

4

6

REV
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DATE: 5/20/2020

ELECTRICAL LINE

DIAGRAM

1 ELECTRICAL LINE DIAGRAM

PV-4 SCALE: NTS

SERVICE INFO

UTILITY PROVIDER:

MAIN SERVICE VOLTAGE:

MAIN PANEL BRAND:

MAIN SERVICE PANEL:

MAIN CIRCUIT BREAKER RATING:

MAIN SERVICE LOCATION:

SERVICE FEED SOURCE:

240V

200A

200A

SOUTH-EAST

UNDERGROUND

DUKE ENERGY

SQUARE D

PV ARRAY +VE CONDUCTOR AND L1

PV ARRAY -VE CONDUCTOR AND L2

NEUTRAL CONDUCTOR

EGC AND GEC

SINGLE TWISTED PAIR, CAT 5 WIRE

WIRE LEGEND

QTY CONDUCTOR INFORMATION CONDUIT TYPE CONDUIT SIZE

(4)

#10AWG - PV WIRE/USE-2

N/A N/A

(1)

#6AWG - BARE COPPER IN FREE AIR

(2)

#10AWG - THWN-2

EMT OR FLEX IN

ATTIC

3/4"

(1)

#6AWG - THWN-2 GND

(2)

#10AWG - THWN-2

EMT OR FLEX 3/4"

(1)

#10AWG - THWN-2 GND

(3)

#6AWG - THWN-2

EMT OR FLEX 3/4"

(1)

#6AWG - THWN-2 GND

(3)

#6AWG - THWN-2

EMT OR FLEX 3/4"

(1)

#6AWG - THWN-2 GND

(3)

#6AWG - THWN-2 EMT OR FLEX 3/4"

1

2

3

4

5

6

(13) HANWHA QCELL Q.PEAK DUO-G5 320 (320 WATT) MODULES

(1) PV LINK OF 7 MODULES &

(1) PV LINK OF 6 MODULES CONNECTED IN SERIES

AutoCAD SHX Text
-
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+

AutoCAD SHX Text
-
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WIRING

CALCULATIONS

INVERTER SPECIFICATIONS

  MANUFACTURER / MODEL #

GENERAC PWRCELL

X7602

  AC POWER OUTPUT (LOADS/GRID)

7600VA

  AC POWER OUTPUT (BACKUP)

8000VA

  NOMINAL OUTPUT VOLTAGE 240 VAC

  MAX OUTPUT CURRENT @240V (LOADS/GRID)

32A

  MAX OUTPUT CURRENT @240V (BACKUP)

50A

  NOMINAL DC INPUT VOLTAGE 380Vdc

  MAX DC INPUT VOLTAGE 420Vdc

  CEC WEIGHTED EFFICIENCY 96.5%

  MAX DC POWER (PV)

10000W

  MAX INPUT CURRENT (PV)

20Adc

  CONT. PEAK POWER (BATTERY)

8000W

SERIES SUB STRING OPTIMIZER SPECIFICATIONS

  MANUFACTURER / MODEL # PV LINK S2502

  RATED POWER 2500W

  MPPT VOLTAGE RANGE

60-360 Vmp

  MAXIMUM INPUT VOLTAGE 420Voc

  MAXIMUM OUTPUT 420 Adc

  NOMINAL OUTPUT 380 Vdc

  MAXIMUM OUTPUT CURRENT 8 A

  MAXIMUM SHORT CIRCUIT CURRENT 18 A

BATTERY SPECIFICATIONS

  MANUFACTURER / MODEL #

GENERAC PWRCELL9

BATTERY

  USABLE ENERGY 8.6kW

  RATED CONTINUOUS POWER 3.4Kw

  POWER: 60 MINUTES 4.2kW

  POWER: 2 MINUTES 5.0kW

  REBUS VOLTAGE: INPUT/ OUTPUT 360-420Vdc

  MODULE VOLTAGE 46.8Vdc

  ROUND-TRIP EFFICIENCY 96.5%

AMBIENT TEMPERATURE SPECS

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

35°

   CONDUIT HEIGHT 0.5"

   ROOF TOP TEMP 57°

DC CONDUCTOR AMPACITY CALCULATIONS:

ARRAY TO JUNCTION BOX:

FROM JUNCTION BOX TO INVERTER:

No. OF INVERTER

NO. OF CURRENT CARRYING CONDUCTORS

CONDUIT FILL CORRECTION PER NEC TABLE 310.15(B)(3)(a)

CIRCUIT CONDUCTOR SIZE

1

6 AWG

3

TEMP. CORRECTION PER NEC TABLE 310.15(B)(2)(a)

0.96

75A

EXPECTED WIRE TEMP (In Celsius)

35

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(A&B)

1.25 X INVERTER OUTPUT CURRENT (BACKUP POWER)

42.5A

DERATED AMPACITY OF CIRCUIT CONDUCTOR

72A

Result should be greater than (42.5A) otherwise less the entry for circuit conductor size

and ampacity

AC CONDUCTOR AMPACITY CALCULATIONS:

FROM INVERTER TO BACK-UP PANEL:

FROM BATTERY TO INVERTER:

EXPECTED WIRE TEMP (In Celsius)

NO. OF CURRENT CARRYING CONDUCTORS

CONDUIT FILL CORRECTION PER NEC TABLE 310.15(B)(3)(a)

CIRCUIT CONDUCTOR SIZE

0.8

10 AWG

4

57

TEMP. CORRECTION PER NEC TABLE 310.15 (B)(2)(a)

0.71

CIRCUIT CONDUCTOR AMPACITY PER NEC TABLE 310.15(B)(16)

40A

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(A&B)

1.25 X Imax

10A

DERATED AMPACITY OF CIRCUIT CONDUCTOR

TEMP. CORRECTION PER TABLE 310.15 (B)(2)(a) X

CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X

CIRCUIT CONDUCTOR AMPACITY 310.15 (B)(16)

22.72A

Result should be greater than (10A) otherwise less the entry for circuit conductor size and

ampacity

EXPECTED WIRE TEMP (In Celsius)

NO. OF CURRENT CARRYING CONDUCTORS

CONDUIT FILL CORRECTION PER NEC TABLE 310.15(B)(3)(a)

CIRCUIT CONDUCTOR SIZE

1

10 AWG

2

57

TEMP. CORRECTION PER NEC TABLE 310.15 (B)(2)(a)

0.71

CIRCUIT CONDUCTOR AMPACITY PER NEC TABLE 310.15(B)(16)

40A

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(A&B)

1.25 X Imax X # of PV LINKS

20A

DERATED AMPACITY OF CIRCUIT CONDUCTOR

TEMP. CORRECTION PER TABLE 310.15 (B)(2)(a) X

CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X

CIRCUIT CONDUCTOR AMPACITY 310.15 (B)(16)

28.4A

Result should be greater than (20A) otherwise less the entry for circuit conductor size and

ampacity

EXPECTED WIRE TEMP (In Celsius)

NO. OF CURRENT CARRYING CONDUCTORS

CONDUIT FILL CORRECTION PER NEC TABLE 310.15(B)(3)(a)

CIRCUIT CONDUCTOR SIZE

1

10 AWG

2

35

TEMP. CORRECTION PER NEC TABLE 310.15 (B)(2)(a)

0.96

CIRCUIT CONDUCTOR AMPACITY PER NEC TABLE310.15(B)(16)

40A

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(A&B)

1.25 X Imax

26.25A

DERATED AMPACITY OF CIRCUIT CONDUCTOR

TEMP. CORRECTION PER TABLE 310.15 (B)(2)(a) X

CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X

CIRCUIT CONDUCTOR AMPACITY 310.15 (B)(16)

38.40A

Result should be greater than (26.25A) otherwise less the entry for circuit conductor size

and ampacity

AC CONDUCTOR AMPACITY CALCULATIONS:

FROM INVERTER TO MEP:

1

CIRCUIT CONDUCTOR AMPACITY PER NEC TABLE 310.15(B)(16)

TEMP. CORRECTION PER TABLE 310.15 (B)(2)(a) X

CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X

CIRCUIT CONDUCTOR AMPACITY 310.15 (B)(16)

No. OF INVERTER

NO. OF CURRENT CARRYING CONDUCTORS

CONDUIT FILL CORRECTION PER NEC TABLE 310.15(B)(3)(a)

CIRCUIT CONDUCTOR SIZE

1

6 AWG

3

TEMP. CORRECTION PER NEC TABLE 310.15(B)(2)(a)

0.96

75A

EXPECTED WIRE TEMP (In Celsius)

35

REQUIRED CIRCUIT CONDUCTOR AMPACITY PER NEC 690.8(A&B)

1.25 X MAX INVERTER OUTPUT CURRENT (LOADS/GRID)

40A

DERATED AMPACITY OF CIRCUIT CONDUCTOR

72A

Result should be greater than (40A) otherwise less the entry for circuit conductor size and

ampacity

1

CIRCUIT CONDUCTOR AMPACITY PER NEC TABLE 310.15(B)(16)

TEMP. CORRECTION PER TABLE 310.15 (B)(2)(a) X

CONDUIT FILL CORRECTION PER NEC 310.15(B)(3)(a) X

CIRCUIT CONDUCTOR AMPACITY 310.15 (B)(16)

SOLAR MODULE SPECIFICATIONS

   MANUFACTURER / MODEL #

HANWHA QCELL Q.PEAK DUO-G5 320 (320

WATT) MODULES

   VMP 33.32V

   IMP 9.60A

   VOC 40.13V

   ISC 10.09A

   TEMP. COEFF. VOC -0.28%/°C

   PTC RATING 297W

   MODULE DIMENSION

66.3"L x 39.4"W x 1.26"D (In Inch)
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55 WEST 500 SOUTH, HEBER CITY, UT 84032 

T 925.787.3067 U RIGHTANGLEENG.COM 

May 18, 2020 

 

Power Home Solar and Roofing 

919 North Main Street 

Mooresville, NC 28115 

 

RE: Structural Roof Evaluation for the Williams Residence: 138 Tactical Drive, 

Bunnlevel, North Carolina 

As per your request, we have evaluated the roof structure under the proposed solar panel array. The 

information used to evaluate this structure was gathered during a field visit by Power Home Solar and 

Roofing on behalf of Right Angle Engineering. The roof structure consists of pre-manufactured trusses 

spaced at 24” on center. The roof material consists of asphalt shingles. The design criteria used to 

analyze this structure are listed above and included with this letter. The adopted building codes in this 

jurisdiction are: the 2018 North Carolina Building Code, the 2018 North Carolina Existing Building Code, 

and ASCE 7-16.  

 

North Carolina Existing Building Code (NCEBC) 2018 section 807.4 indicates that alterations to an existing 

building that results in less than a 10% increase in the total stress may be performed without a structural 

evaluation of the existing building. As demonstrated in the attached calculations, the additional weight 

of the solar panels will be less than 10% increase in the gravity loading and the stress on the existing roof 

framing. 

 

Based on our assessment we have determined that the existing roof framing will safely and adequately 

support the additional loads imposed by the solar panels. In order for the loads to be evenly distributed, 

the roof attachments should be staggered and spread evenly throughout the panel array. Attachment 

points should be spaced at a maximum of 48” on center. The racking system should be installed per the 

manufacture’s specifications. There should be a minimum of 27 L-foot attachment points to the roof. 

Each attachment should have a 5/16” or 18/8 SS lag screw with 2.5” minimum penetration centered on 

each truss top chord. Waterproofing around the roof penetrations is the responsibility of others. Right 

Angle Engineering assumes no responsibility for improper installation of the solar panels.  

Regards,  

      

 

  

 

 

 

Robert D Smythe, P.E. 

Right Angle Engineering   

5/18/20 

Design Criteria: 

Ultimate Wind Speed- 120 mph 

Ground Snow Load- 10 psf 

Risk Category- II 

Exposure category- C 
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Design Criteria:    
Design Wind Speed (3 second gust) 120 mph  
Exposure Category C   

Risk Category 2   

Mean Roof Height 30 ft  
Roof Type Gable Roof   

Building Type enclosed   

    

Roof Dead Load- ASCE Table C3-1 
 

Asphalt Shingles 2 psf  

3/8" Plywood Sheathing 1.2 psf  

Roof Framing 4 psf  

Insulation 3.85 psf  

Gypsum sheathing  2 psf  

Solar Panel Array 3 psf  

    

Dead Load Without Panels  13.05 psf  

Dead Load With Solar panels 16.05 psf  

    

Roof Live Load       

Existing Roof Live Load 20 psf ASCE 7-16 Table 4.3-1 

Roof Live Load with Solar Panels  0 psf 2018 NCBC 1607.12.5 

    

Roof Snow Load-ASCE 7-16       

Ground Snow Load (pg) 10 psf Section 7.2 

Exposure Factor (Ce) 0.9  Table 7.3-1 

Thermal Factor (Ct) 1.1  Table 7.3-2 

Importance Factor (Is) 1  Table 1.5-2 

Flat Roof Snow Load (Pf) 7  Equation 7.3-1 

Slippery surface Slope Factor (Cs) 0.6  Figure 7-2 

Nonslippery Surface Slope Factor 

(Cs) 1  Figure 7-2 

    

Roof Snow Load 7 psf Equation 7.4-1 

Reduced Roof Snow Load (Slippery 

Surface) 4 psf Equation 7.4-1 

Load Combinations - ASCE 7-16 Section 2.4.1  

  Without Solar Panels  

With Solar 

panels   

D + Lr 33 psf 16 psf  

D + S 20 psf 20.2 psf  
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Solar Array 1-   

Roof Slope 34 degrees  

Number of panels 13   

Panel Area 227.5 ft^2  

    

Wind Calculations- ASCE 7-16    

GCp  Zone 1 -1  Figure 30.3-(2A-5B) 

GCp  Zone 2 -1.2  Figure 30.3-(2A-5B) 

GCp  Zone 3 -1.2  Figure 30.3-(2A-5B) 

Gcpi 0.18  Table 26.13-1 

Velocity Pressure (qh) 30.7 psf  
qh= .00256KhKhtKdV^2   Equation 26.10-1 

Kh 0.98  Table 26.10-1 

Kht 1  Equation 26.8-1 

Kd 0.85  Table 26.6-1 

Designed wind pressure (P)  psf Equation 30.8-1 

P= qh(GCh) - (GChi))    

Zone 1 Pressure (P) -36.2 psf  
Zone 2 Pressure (P) -42.4 psf  
Zone 3 Pressure (P) -42.4 psf  

    

Roof Connection      
Shear Capacity 190 lbs NDS 2015 Table 12K 

Shear tributary area  47.5 ft^2  
Pullout Capacity 266 lbs/in  
Lag screw embedment 2.5 in  
Total pullout capacity 665 lbs NDS 2015 Table 12.2A 

Pullout max tributary area 15.7 ft^2  
Factor of Safety 2.31   

Minimum number of connections 27   

    

Beam Stress NCEBC 2018 Section 806.2  
Beam Span  14 ft   

Spacing 2 ft   

Roof Framing type pre-manufactured trusses   

Panel Orientation portrait   

Number of Panels per rafter 2    

Panel distance from eave 1    

  

Without Solar 

Panels 

With Solar 

Panels 

Percent 

Increase  
Bending Moment  1619.4 ft-lbs 647.5 ft-lbs 40% Less than 105% 

Vertical Reaction (V1) 462.7 lbs 279.8 lbs 60.5% Less than 105% 

Vertical Reaction (V2) 462.7 lbs 252.1 lbs 54.5% Less than 105% 

 


