
COVER SHEET

PHOTOVOLTAIC ROOF MOUNT SYSTEM
580 VALLEY OAK DR, BUNNLEVEL, NC 28328, USA
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SHEET NAME

SHEET NUMBER

PV-0 

PROJECT NAME

SHEET SIZE

ANSI B
11" X 17"

REVDATEDESCRIPTION

VERSION

UR08/06/2022INITIAL RELEASE

DEL MAR, CA 92014, USA

DESIGN CRITERIA:
PV-0 COVER SHEET
PV-1 SITE PLAN WITH ROOF PLAN
PV-2 ROOF PLAN WITH MODULES
PV-3 ATTACHMENT DETAILS
PV-4         ELECTRICAL LINE DIAGRAM
PV-5           PLACARDS & WARNING LABELS
PV-6+ EQUIPMENT SPEC SHEETS

SHEET INDEX

33 MODULES-ROOF MOUNTED - 13.04 kWDC, 10.00 kWAC

ROOF TYPE: - COMP SHINGLE
NUMBER OF LAYERS: - 01
ROOF FRAME: - 2"X4" RAFTERS @ 24" O.C.
STORY: - TWO STORY
SNOW LOAD : - 10 PSF
WIND SPEED :- 119 MPH
WIND EXPOSURE:- C
RISK CATEGORY:- II

2 VICINITY MAP
SCALE: NTSPV-0

1 AERIAL PHOTO
SCALE: NTSPV-0

SYSTEM SUMMARY:
(N) 33 - CANADIAN SOLAR CS-3N-395MS (395W) MODULES
(N) 01 - SOLAREDGE SE10000H-US INVERTER
(N) 33 - SOLAREDGE S440 POWER OPTIMIZERS
(N) JUNCTION BOX
(E) 200A MAIN SERVICE PANEL WITH (E) 200A MAIN BREAKER
(N) 60A FUSED AC DISCONNECT

GENERAL NOTES
· THE CONTRACTOR/INSTALLER OF THE SOLAR PV SYSTEM OVER EXISTING ROOF

SHALL CONFORM TO OSHA REQUIREMENTS DURING THE CONSTRUCTION PHASE.
JOB SAFETY AND CONSTRUCTION PROCEDURES ARE THE SOLE RESPONSIBILITY
OF THE CONTRACTOR/INSTALLER.

· REFER TO ELECTRICAL DRAWING PV-4 FOR PANEL DETAILED INFORMATION.
· IN CASE OF CONFLICT BETWEEN STRUCTURAL DRAWINGS AND ELECTRICAL

DRAWINGS, THE MOST RIGID REQUIREMENTS SHALL GOVERN.
· THE CONTRACTOR/INSTALLER SHALL VERIFY ALL EXISTING BUILDING INFORMATION

SHOWN (DIMENSIONS, ROOF TOP PROJECTIONS, ETC.) AND NOTIFY THE ENGINEER
OF ANY DISCREPANCIES PRIOR TO INSTALLATIONS OF PV SYSTEM.

· THE CONTRACTOR/INSTALLER SHALL VERIFY AND COORDINATE EXISTING
OPENINGS, ROOF TOP UNITS, VENT PIPES, ETC. SHOWN ON DRAWINGS. IF THERE IS
A DISCREPANCY BETWEEN DRAWINGS, IT IS THE CONTRACTORS/INSTALLER'S
RESPONSIBILITY TO NOTIFY ENGINEER PRIOR TO PERFORMING THE WORK.

· ALL CONSTRUCTION IS TO BE PERFORMED IN STRICT CONFORMANCE WITH ALL
APPLICABLE TOWN, COUNTY & STATE REGULATIONS AND/OR ANY OTHER
GOVERNING BODIES.

·  DO NOT SCALE THESE DRAWINGS, USE DIMENSIONS. CONTRACTOR MUST
CONDUCT ROOF SURVEY TO VERIFY DIMENSIONS SHOWN ON PLAN PRIOR TO
INSTALLATION. IF THERE IS A DISCREPANCY IT IS CONTRACTOR/INSTALLER'S
RESPONSIBILITY TO NOTIFY THE ENGINEER IMMEDIATELY.

ELECTRICAL NOTES

1.) ALL EQUIPMENT TO BE LISTED BY UL OR OTHER NRTL, AND LABELED FOR ITS
APPLICATION.
2.) ALL CONDUCTORS SHALL BE COPPER, RATED FOR 600 V 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 BOXES, 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 E.G.C. VIA WEEB
LUG OR ILSCO GBL-4DBT LAY-IN LUG.

10.) THE POLARITY OF THE GROUNDED CONDUCTORS IS NEGATIVE

INTERCONNECTION METHOD - LINE SIDE TAP

GOVERNING CODES:
THIS PROJECT SHALL COMPLY  WITH THE FOLLOWING CODE
2018 NORTH CAROLINA BUILDING CODE (NCBC)
2018 NORTH CAROLINA RESIDENTIAL CODE (NCRC)
2018 NORTH CAROLINA FIRE CODE (NCFC)
2018 NORTH CAROLINA PLUMBING CODE (NCPC)
2018 NORTH CAROLINA MECHANICAL CODE (NCMC)
2018 NORTH CAROLINA FUEL GAS CODE (NCFGC)
2018 NORTH CAROLINA ENERGY CONSERVATION CODE (NCECC)
2020 NORTH CAROLINA ELECTRICAL CODE (NCEC)

PROJECT SITE

NOTE :
1. PRIOR TO COMMENCEMENT OF WORK, THE CONTRACTOR
SHALL VERIFY THE FRAMING SIZES, SPACINGS, AND SPANS
NOTED IN THE STAMPED PLANS AND ACCOMPANYING
CALCULATIONS AND NOTIFY THE ENGINEER OF RECORD OF
ANY DISCREPANCIES PRIOR TO STARTING CONSTRUCTION.
2.  THESE PLANS ARE STAMPED FOR STRUCTURAL CODE
COMPLIANCE OF THE ROOF FRAMING SUPPORTING THE
PROPOSED PV INSTALLATION REFERENCED ONLY.  THESE
PLANS ARE NOT STAMPED FOR WATER LEAKAGE.  PV
MODULES, RACKING, AND ATTACHMENT COMPONENTS MUST
FOLLOW MANUFACTURER GUIDELINES AND REQUIREMENTS.
3.  PLEASE SEE THE ACCOMPANYING STRUCTURAL
CALCULATIONS REPORT FOR DETAILS REGARDING
CALCULATIONS AS WELL AS LIMITS OF SCOPE OF WORK AND
LIABILITY. STAMPED 08/09/2022

Brad Sutton
Stamp
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SHEET NAME

SHEET NUMBER

PV-1 

PROJECT NAME

SHEET SIZE

ANSI B
11" X 17"

REVDATEDESCRIPTION

VERSION

UR08/06/2022INITIAL RELEASE

DEL MAR, CA 92014, USA

SITE PLAN WITH
ROOF PLAN

1

     ROOF ACCESS POINT SHALL BE LOCATED IN AREAS THAT DO NOT REQUIRE THE
PLACEMENT OF GROUND LADDERS OVER OPENINGS SUCH AS WINDOWS OR
DOORS, AND LOCATED AT STRONG POINTS OF BUILDING CONSTRUCTION IN
LOCATIONS WHERE THE ACCESS POINT DOES NOT CONFLICT WITH OVERHEAD
OBSTRUCTIONS SUCH AS TREE LIMBS, WIRES OR SIGNS.

SCALE:  1/16" = 1'-0"

LEGEND
UTILITY METER

AC DISCONNECT

UM

ACD

MSP MAIN SERVICE PANEL

PROPERTY LINE

INVERTERINV

TREES

JUNCTION BOXJB

NOTE:
· ALL ELECTRICAL EQUIPMENT, INVERTERS,

DISCONNECTS, MAIN SERVICE PANELS, ETC. SHALL
NOT BE INSTALLED WITHIN 3’ OF THE GAS METERS’
SUPPLY OR DEMAND PIPING.

CONDUIT

FENCE

(N) 3/4" OR GREATER EMT CONDUIT
 RUN (7/8 INCHES ABOVE ROOF)

TWO- STORY
HOUSE

V
A
LL

EY
 O

A
K 

D
R

ROOF #1

ROOF #2
ROOF #3

(E) STRUCTURE

ROOF ACCESS POINT

BLUEBONNET OAK CT

ROOF #4
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SHEET NAME

SHEET NUMBER

PV-2 

PROJECT NAME

SHEET SIZE

ANSI B
11" X 17"

REVDATEDESCRIPTION

VERSION

UR08/06/2022INITIAL RELEASE

DEL MAR, CA 92014, USA

ROOF PLAN WITH
MODULES

ROOF PLAN WITH MODULES
SCALE:  1/8" = 1'-0"1

MODULE TYPE, DIMENSIONS & WEIGHT
NUMBER OF MODULES = 33 MODULES
MODULE TYPE = CANADIAN SOLAR CS-3N-395MS (395W) MODULES
MODULE WEIGHT = 51.6 LBS / 23.5 KG.
MODULE DIMENSIONS =  76.4"X 41.1" = 21.81 SF
UNIT WEIGHT OF ARRAY = 2.37 PSF

BILL OF MATERIALS
EQUIPMENT QTY DESCRIPTION

RAIL 25 UNIRAC SM LIGHT RAIL 168" MILL
SPLICE 10 BND SPLICE BAR PRO SERIES MILL
MID CLAMP 50 UNIVERSAL AF MID CLAMPS
END CLAMP 32 UNIVERSAL AF END CLAMPS
ATTACHMENT 98 UNIRAC FLASHLOC
GROUNDING LUG 08 GROUND LUG

· PLUMBING VENTS, SKYLIGHTS AND MECHANICAL VENTS SHALL
 NOT BE COVERED, MOVED, RE-ROUTED OR RE-LOCATED.

NOTE: ACTUAL ROOF CONDITIONS AND TRUSSES (OR SEAM)
LOCATIONS MAY VARY. INSTALL PER MANUFACTURER(S)
INSTALLATION GUIDELINES AND ENGINEERED SPANS FOR
ATTACHMENTS

R324.6.2 - PROVING ARRAYS TAKE
LESS THAN 33% OF TOTAL ROOF
AREA.WHEN THE ARRAYS TAKE LESS
THAN 33% WE CAN JUSTIFY AN 18"
SETBACK ON BOTH SIDES OF THE
RIDGE. WHEN IT TAKES MORE THAN
33% OF THE ROOF AREA WE MUST
USE A 3' SETBACKS AT THE RIDGE.
TOTAL ROOF AREA:
2216.83 sqft

AREA OF ARRAYS:
76.4"X 41.1" ( PANEL DIMENSIONS)
76.4"X 41.1" = 21.81  sqft (PER PANEL)
21.81 sqft

panel X 33 panels = 719.59 sqft
(TOTAL PANEL AREA)

PERCENTAGE OF TOTAL ROOF AREA:
(719.59 sqft / 2216.83 sqft)(100)= 32.46%

∴ THE PANELS  USE 32.46% OF
THE TOTAL ROOF AREA

LEGEND
UM - UTILITY METER

MSP - MAIN SERVICE PANEL

ACD - AC DISCONNECT

- JUNCTION BOXJB

INV - INVERTER

- VENT, ATTIC FAN
(ROOF OBSTRUCTION)

- ROOF ATTACHMENT
@ 48" O.C.

- RAFTERS
- CONDUIT

- FIRE PATHWAY

- SOLAREDGE S440
OPTIMIZERS

- RAIL

76.4"

41
.1

"

PHOTOVOLTAIC MODULES
CANADIAN SOLAR CS-3N-395MS

(395W)

(N) 3/4" OR GREATER EMT CONDUIT
 RUN (7/8 INCHES ABOVE ROOF)

VA
LLE

Y O
AK

 D
R

FR
ONT

 YA
RD

RE
AR

 YA
RD

ARRAY AREA & ROOF AREA CALC'S

ROOF # OF
MODULES

ARRAY
AREA

(Sq. Ft.)

ROOF
AREA

(Sq. Ft.)

ROOF
AREA

COVERED BY
ARRAY (%)

#1 05 109.03 269.66 40.43
#2 12 261.67 551.56 47.44
#3 12 261.67 425.83 61.45
#4 04 87.22 376.46 23.17

ROOF DESCRIPTION
ROOF TYPE COMP SHINGLE ROOF

ROOF ROOF
TILT AZIMUTH RAFTERS

SIZE
RAFTERS
SPACING

#1 39° 136° 2"x4" 24" O.C.

#2 18° 136° 2"x4" 24" O.C.

#3 05° 136° 2"x4" 24" O.C.

#4 33° 46° 2"x4" 24" O.C.

METER MAIN PANELMM

18
" F

IR
E PATHWAY

18
" F

IR
E PATHWAY

36
" F

IR
E PATHWAY

18" FIRE PATHW
AY

18" FIRE PATHW
AY

18" FIRE PATHWAY18" FIRE PATHWAY

36" FIRE PATHW
AY

36" FIRE PATHW
AY

18" FIR
E PATH

W
AY

18" FIR
E PATH

W
AY

36" FIRE PATHW
AY

ROOF #1 ROOF #2

ROOF #3

BLUEBONNET OAK CT

ROOF #4

NOTE TO INSTALLERS:
VERIFY THE ROOF FRAMING INFO
BEFORE INSTALLATION AND NOTIFY
THE EOR IF THERE IS ANY
INCONSISTENCY BETWEEN SITE
VERIFICATION AND FOLLOWING: 2x4
RAFTERS @ 24" OC SPACING WITH
MAX UNSUPPORTED SPAN EQUAL
OR LESS THAN 10 FT.

STAMPED 08/09/2022
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SHEET NAME

SHEET NUMBER

PV-3 

PROJECT NAME

SHEET SIZE

ANSI B
11" X 17"

REVDATEDESCRIPTION

VERSION

UR08/06/2022INITIAL RELEASE

DEL MAR, CA 92014, USA

ATTACHMENT
DETAIL

ATTACHMENT DETAIL
SCALE:  NTS1

ATTACHMENT DETAIL (ENLARGED VIEW)
SCALE:  NTS2

SS SERRATED FLANGE NUT

(N) PV MODULE

(N) PV MODULE

SEE ENLARGED VIEW

(N) FLASHLOC BASE MILL

SS SERRATED T-BOLT
(N) UNIRAC SM LIGHT RAIL

5/16" STAINLESS STEEL LAG SCREW
WITH 2-1/2" MIN. EMBEDMENT AND
SS EPDM WASHER

 (E) 2"x4" RAFTERS @ 24" O.C.

~5"

~5
"

2.5" MIN.
EMBEDMENT

(E) COMP SHINGLE ROOF

(E) COMP SHINGLE ROOF

BUILDING STRUCTURE

ROOF / DECK MEMBRANE

1.
38

"

1.38"

NOTE: ACTUAL ROOF CONDITIONS AND RAFTERS (OR SEAM)
LOCATIONS MAY VARY. INSTALL PER MANUFACTURER(S)
INSTALLATION GUIDELINES AND ENGINEERED SPANS FOR
ATTACHMENTS

NOTE TO INSTALLERS:
VERIFY THE ROOF FRAMING INFO
BEFORE INSTALLATION AND NOTIFY
THE EOR IF THERE IS ANY
INCONSISTENCY BETWEEN SITE
VERIFICATION AND FOLLOWING: 2x4
RAFTERS @ 24" OC SPACING WITH
MAX UNSUPPORTED SPAN EQUAL
OR LESS THAN 10 FT.

STAMPED 08/09/2022
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SHEET NAME

SHEET NUMBER

PV-4 

PROJECT NAME

SHEET SIZE

ANSI B
11" X 17"

REVDATEDESCRIPTION

VERSION

UR08/06/2022INITIAL RELEASE

DEL MAR, CA 92014, USA

ELECTRICAL LINE
DIAGRAM

ELECTRICAL LINE DIAGRAM
SCALE:  NTS

1

SOLAR MODULE SPECIFICATIONS

MANUFACTURER / MODEL # VMP IMP VOC ISC
TEMPERATURE
COEFFICIENT

OF Voc
CANADIAN SOLAR CS-3N-395MS

(395W) 37.0 10.68 44.3 11.44 -0.26%/°C

MODULE DIMENSION 76.4" L x 41.1" W x 1.38" D

INVERTER SPECIFICATIONS

MANUFACTURER / MODEL # QUANTITY NOMINAL OUTPUT
VOLTAGE

NOMINAL OUTPUT
CURRENT

SOLAREDGE SE10000H-US 01 240 VAC 42.0A

AMBIENT TEMPERTURE SPECIFICATIONS

RECORD
LOW TEMP

AMBIENT TEMP
(HIGH TEMP 2%)

CONDUIT
HEIGHT

CONDUCTOR
TEMPERATURE

RATE
ON ROOF OFF

ROOF

-10° 35° 7/8 INCHES
ABOVE ROOF 90° 75°

WIRE TAG CONDUIT WIRE QTY WIRE
GAUGE WIRE TYPE TEMP.

RATING
WIRE

AMPACITY (A)
TEMP.

DERATE
CONDUIT FILL

DERATE

DERATED
AMPACITY

(A)
ISC (A)

DESIGN
CURRENT

(A)
GROUND

SIZE
GROUND

WIRE TYPE

A OPEN AIR 3 10 AWG THWN-2 90°C 40 0.96 1.0 38.40 15.0 15.0 06 AWG BARE CU
GND

B 3/4" EMT 6 10 AWG THWN-2 90°C 40 0.96 0.80 30.72 15.0 15.0 10 AWG THWN-2

C 3/4" EMT 3 6 AWG THWN 75°C 65 0.94 1.0 61.10 42.0 42.0 8 AWG THWN

(N) JUNCTION
 BOX

#2 #1#11

DC

AC

#2 #1#11

11 MODULES CONNECTED IN STRING #1

(N) SOLAREDGE: SE10000H-US (240V)
OUTPUT: 240 VAC, 42.0A

99% CEC WEIGHTED EFFICIENCY
NEMA 3R, UL LISTED, INTERNAL GFDI
WITH INTEGRATED DC DISCONNECT

#2 #1#11

11 MODULES CONNECTED IN STRING #3

LINE SIDE TAP
G

(N) 60A FUSED AC
DISCONNECT WITH 60A

FUSES, 240 VAC

60A FUSED

A B

C
EXISTING

GROUNDING
SYSTEM

200A

L

BI-DIRECTIONAL
UTILITY METER
1-PHASE, 3-W,

120V/240V, 60Hz

(E) 200A MAIN
SERVICE PANEL
WITH (E) 200A
MAIN BREAKER
(BOTTOM FED)

SOLAREDGE POWER OPTIMIZER S440
RATED DC INPUT POWER - 440 WATTS
MAXIMUM INPUT VOLTAGE - 60 VDC
MPPT RANGE - 8 TO 60 VDC
MAXIMUM INPUT CURRENT - 14.5 ADC
MAXIMUM OUTPUT CURRENT - 15 ADC STRING
LIMITATIONS - 8 TO 25 OPTIMIZERS,
5700 WATTS STC PER STRING MAXIMUM
SOLAREDGE OPTIMIZERS HAVE INTEGRATED
RAPID SHUT DOWN

11 MODULES CONNECTED IN STRING #2

Brad Sutton
Callout
Shall be listed for use as SE
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SHEET NAME

SHEET NUMBER

PV-5 

PROJECT NAME

SHEET SIZE

ANSI B
11" X 17"

REVDATEDESCRIPTION

VERSION

UR08/06/2022INITIAL RELEASE

DEL MAR, CA 92014, USA

WARNING LABELS &
PLACARD

         

POWER TO THIS BUILDING IS ALSO SUPPLIED FROM THE
FOLLOWING SOURCES WITH DISCONNECTS LOCATED AS SHOWN

(E) 200A METER MAIN PANEL
WITH (E) 200A MAIN BREAKER

(N) FUSED AC DISCONNECT

(N) INVERTER

58
0 

VA
LL

EY
 O

AK
 D

R

AT: MAIN SERVICE PANEL, UTILITY METER, AC
DISCONNECT & INVERTER

(E) UTILITY METER

(N) PV MODULES

CAUTION !
MULTIPLE SOURCES OF POWER

   WARNING DUAL POWER SOURCE
SECOND SOURCE IS PHOTOVOLTAIC SYSTEM

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

PHOTOVOLTAIC POWER SOURCE

LABEL LOCATION:
POINT OF INTERCONNECTION
PRODUCTION METER
NEC 705.12(B)(3)(3) & NEC 690.59)

NOTES AND SPECIFICATIONS:
· SIGNS AND LABELS SHALL MEET THE REQUIREMENTS OF THE 2020 ARTICLE

110.21(B), UNLESS SPECIFIC INSTRUCTIONS ARE REQUIRED BY SECTION 690, OR
IF REQUESTED BY THE LOCAL AHJ.

· SIGNS AND LABELS SHALL ADEQUATELY WARN OF HAZARDS USING EFFECTIVE
WORDS, COLORS AND SYMBOLS.

· LABELS SHALL BE PERMANENTLY AFFIXED TO THE EQUIPMENT OR WIRING
METHOD AND SHALL NOT BE HAND WRITTEN.

· LABEL SHALL BE OF SUFFICIENT DURABILITY TO WITHSTAND THE ENVIRONMENT
INVOLVED.

· SIGNS AND LABELS SHALL COMPLY WITH ANSI Z535.4-2011, PRODUCT SAFETY
SIGNS AND LABELS, UNLESS OTHERWISE SPECIFIED.

· DO NOT COVER EXISTING MANUFACTURER LABELS.

ELECTRICAL SHOCK HAZARD

WARNING

TERMINALS ON LINE AND LOAD
SIDES MAY BE ENERGIZED IN

THE OPEN POSITION

LABEL LOCATION:
INVERTER(S), AC DISCONNECT(S), AC
COMBINER PANEL (IF APPLICABLE).
PER CODE(S): NEC 2020: NEC 706.15
(C)(4) & NEC 690.13(B)

MAXIMUM AC OPERATING CURRENT:
NOMINAL OPERATING AC VOLTAGE:

          42.0  AMPS
  240   VAC

LABEL LOCATION:
AC DISCONNECT(S), PHOTOVOLTAIC SYSTEM POINT OF
INTERCONNECTION.
PER CODE(S): NEC 2020: 690.54

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

SOLAR ELECTRIC
PV PANELS

TURN RAPID SHUTDOWN
SWITCH TO THE "OFF"

POSITION TO SHUT DOWN
PV SYSTEM AND REDUCE
SHOCK HAZARD IN THE

ARRAY.

LABEL LOCATION:
ON OR NO MORE THAT 1 M (3 FT) FROM THE SERVICE DISCONNECTING
MEANS TO WHICH THE PV SYSTEMS ARE CONNECTED.
PER CODE(S): NEC 2020: IFC 690.56(C)

!

4"

3"

PHOTOVOLTAIC AC DISCONNECT WARNING
ELECTRIC SHOCK HAZARD

TERMINALS ON BOTH LINE AND
LOAD SIDES MAY BE ENERGIZED

IN THE OPEN POSITION

DC VOLTAGE IS ALWAYS PRESENT
WHEN SOLAR MODULES ARE

EXPOSED TO SUNLIGHT

LABEL LOCATION:
DC DISCONNECT, POINT OF INTERCONNECTION
(PER CODE: NEC 690.13(B))

MAIN PHOTOVOLTAIC
SYSTEM DISCONNECT

LABEL LOCATION:
MAIN SERVICE DISCONNECT / UTILITY METER
(PER CODE: NEC 690.13(B))

2020 NEC CODE 690.53

MAXIMUM DC VOLTAGE

OF PV SYSTEM

THIS EQUIPMENT FED BY
MULTIPLE SOURCES:

TOTAL RATING OF ALL OVERCURRENT
DEVICES EXCLUDING MAIN POWER

SUPPLY SHALL NOT EXCEED
AMPACITY OF BUSBAR

WARNING

LABEL LOCATION:
 POINTS OF CONNECTION/BREAKER
CODE: NEC 705.12(B)(3)(3)

WARNING
POWER SOURCE OUTPUT

CONNECTION
DO NOT RELOCATE THIS
OVERCURRENT DEVICE

!

LABEL LOCATION:
SERVICE PANEL IF SUM OF BREAKERS EXCEEDS
PANEL RATING
NEC 705.12 (B)(3)(2)

!

!

!

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 2020: 690.56(C)(2)

RAPID SHUTDOWN FOR
SOLAR PV SYSTEM WARNING

THE DISCONNECTION OF THE
GROUNDED CONDUCTOR(S)

MAY RESULT IN OVERVOLTAGE
ON THE EQUIPMENT

!

LABEL LOCATION:
INVERTER
PER CODE: NEC 690.31(E)

BLUEBONNET OAK CT
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Current Renewables Engineering Inc.

Professional Engineer

info@currentrenewableseng.com

Design Criteria:

Subject: Structural Certification for Installation of Residential Solar 

re job:

Attn.: To Whom It May Concern

Observation of the condition of the existing framing system was performed by an audit team of

After review of the field observation data, structural capacity calculations were performed in accordance 

with applicable building codes to determine adequacy of the existing roof framing supporting the proposed 

panel layout.  Please see full Structural Calculations report for details regarding calculations performed and 

limits of scope of work and liability.  The design criteria and structural adequacy are summarized below:

08-09-2022

08-09-2022

Powur PBC

Efrain Carmona Mote

Powur PBC

ROOF 1: Shingle roofing supported by 2x4 Rafter @ 24 in. OC spacing. The roof is sloped at 
approximately 39 degrees and has a max beam span of 10.0 ft between supports. Roof is adequate 
to support the imposed loads. Therefore, no structural upgrades are required.
 
ROOF 2: Shingle roofing supported by 2x4 Rafter @ 24 in. OC spacing. The roof is sloped at 
approximately 18 degrees and has a max beam span of 10.0 ft between supports. Roof is adequate 
to support the imposed loads. Therefore, no structural upgrades are required.
 
ROOF 3: Shingle roofing supported by 2x4 Rafter @ 24 in. OC spacing. The roof is sloped at 
approximately 5 degrees and has a max beam span of 8.7 ft between supports. Roof is adequate to 
support the imposed loads. Therefore, no structural upgrades are required.
 
ROOF 4: Shingle roofing supported by 2x4 Rafter @ 24 in. OC spacing. The roof is sloped at 
approximately 33 degrees and has a max beam span of 10.0 ft between supports. Roof is adequate 
to support the imposed loads. Therefore, no structural upgrades are required.

Code: 2018 NCSBC, IBC 2015, ASCE 7-10, Ult Wind Speed: 119 mph, Ground Snow: 10 psf, Min 
Snow Roof: 0 psf

1760 Chicago Ave Suite J13, Riverside, CA 92507 (951) 405-1733info@currentrenewableseng.com

2683 Via De La Valle #321G

580 Valley Oak Dr, Bunnlevel, NC 28323, USA



Attn.: To Whom It May Concern

re job:

The following calculations are for the structural engineering design of the photovoltaic panels and are valid 
only for the structural info referenced in the stamped plan set. The verification of such info is the 
responsibility of others.

All mounting equipment shall be designed and installed per manufacturer's approved installation 
specifications.

Design Criteria:

Current Renewables Engineering Inc.
Professional Engineer
info@currentrenewableseng.com

08-09-2022
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08-09-2022

Powur PBC

2683 Via De La Valle #321G

Efrain Carmona Mote

580 Valley Oak Dr, Bunnlevel, NC 28323, USA

I certify that the roof structure has sufficient structural capacity for the applied PV loads.

Code: 2018 NCSBC, IBC 2015, ASCE 7-10, 
Live Load: 0 psf
Ult Wind Speed: 119 mph
Exposure Cat: C 
Ground Snow: 10 psf
Min Snow Roof: 0 psf

1760 Chicago Ave Suite J13, Riverside, CA 92507 (951) 405-1733info@currentrenewableseng.com



Roof Properties:

Roof Type =
Roof Pitch (deg) =

Mean Root Height (ft) = 
Attachment Trib Width (ft) = 

Attachment Spacing (ft) = 
Framing Type =
Framing Size =

Framing OC Spacing (in.) = 
Section Thickness, b (in) = 

Section Depth, d (in) = 
Section Modulus, Sx (in3) = 

Deflection Limit D+L (in) = 
Deflection Limit S or W (in) = 

Attachments Pattern = 
Framing Upgrade =

Sister Size =
Wood Species =
Wood Fb (psi) =
Wood Fv (psi) =
Wood E (psi) =

CD (wind) =
Cd (snow) =

CLS =
CM = Ct = CL = Ci =

CF =
Cfu =
Cr =

F'b wind (psi) =
F'b snow (psi) =
F'v wind (psi) =
F'v snow (psi) =

M allowable wind (lb-ft) = 
M allowable snow (lb-ft) = 

V allowable wind (lbs) =
V allowable snow (lbs) =

E' (psi) =

Moment of Inertia, lx (in ) =
Unsupported Span (ft) =

Upper Chord Length (ft) =
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Shingle             

39.0

23.0

3.25

4.0

Rafter    

2x4       

24.0

1.5

3.5

3.062

5.359

10.0

2.62

1.747

Fully Staggered     

No                  

NA

DF

900.0

180.0

1600000.0

1.6

1.15

1.0

1.0

1.5

1.0

1.15

2484.0

1785.37

288.0

207.0

633.94

455.64

1008.0

724.5

Roof 1

Shingle             

18.0

23.0

3.25

4.0

Rafter    

2x4       

24.0

1.5

3.5

3.062

5.359

10.0

3.02

2.013

Fully Staggered     

No                  

NA

DF

900.0

180.0

1600000.0

1.6

1.15

1.0

1.0

1.5

1.0

1.15

2484.0

1785.37

288.0

207.0

633.94

455.64

1008.0

724.5

Roof 2

Shingle             

5.0

23.0

3.3

4.0

Rafter    

2x4       

24.0

1.5

3.5

3.062

5.359

8.7

2.14

1.427

Fully Staggered     

No                  

NA

DF

900.0

180.0

1600000.0

1.6

1.15

1.0

1.0

1.5

1.0

1.15

2484.0

1785.37

288.0

207.0

633.94

455.64

1008.0

724.5

Roof 3

Shingle             

33.0

23.0

3.25

4.0

Rafter    

2x4       

24.0

1.5

3.5

3.062

5.359

10.0

2.44

1.627

Fully Staggered     

No                  

NA

DF

900.0

180.0

1600000.0

1.6

1.15

1.0

1.0

1.5

1.0

1.15

2484.0

1785.37

288.0

207.0

633.94

455.64

1008.0

724.5

Roof 4

1600000.0 1600000.0 1600000.0 1600000.0

13.1 15.1 10.7 12.2

Efrain Carmona Mote

1760 Chicago Ave Suite J13, Riverside, CA 92507 (951) 405-1733info@currentrenewableseng.com



Load Calculation:

Dead Load Calculations:

Panels Dead Load (psf) = 
Roofing Weight (psf) =
Decking Weight (psf) =
Framing Weight (psf) =

Misc. Additional Weight (psf) = 
Existing Dead Load (psf) =

Total Dead Load (psf) =

Wind Load Calculations: 

Ultimate Wind Speed (mph)  = 
Directionality Facto r, kd = 
Topographic Factor, kzt = 

Velocity Press Exp Factor, kz = 
Velocity Pressure, qz (psf) = 

External Pressure Up, GCp_1 = 
External Pressure Up, GCp_2 = 
External Pressure Up, GCp_3 = 
External Pressure Down, GCp = 
Design Pressure Up, p_1 (psf) = 
Design Pressure Up, p_2  (psf) = 
Design Pressure Up, p_3 (psf) = 
Design Pressure Down, p (psf) =

Snow Load Calculations:

Ground Snow Load, pg (psf) = 
Min Flat Snow, pf_min (psf) = 
Sloped Snow, ps_min (psf) = 
Snow Importance Factor, Ic = 

Exposure Factor, Ce =
Thermal Factor, Ct =

Flat Roof Snow, pf (psf) =
Slope Factor, Cs =

Sloped Roof Snow, ps (psf) =
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3.0

3.0

2.0

0.602

1.0

6.602

9.602

119.0

0.85

1.0

0.929

28.621

-0.94

-1.14

-1.14

0.87

-26.898

-32.622

-32.622

24.897

3.0

3.0

2.0

0.602

1.0

6.602

9.602

3.0

3.0

2.0

0.602

1.0

6.602

9.602

3.0

3.0

2.0

0.602

1.0

6.602

9.602

119.0

0.85

1.0

0.929

28.621

-0.87

-1.549

-2.419

0.44

-24.897

-44.348

-69.245

16.0

119.0

0.85

1.0

0.929

28.621

-0.97

-1.589

-2.288

0.27

-27.759

-45.487

-65.492

16.0

119.0

0.85

1.0

0.929

28.621

-0.94

-1.14

-1.14

0.87

-26.898

-32.622

-32.622

24.897

Roof 1 Roof 2 Roof 3 Roof 4

10.0

0.0

0.0

1.0

0.9
1.1

6.93

1.0

6.93

10.0

0.0

0.0

1.0
0.9

1.1

6.93

1.0

6.93

10.0

0.0

0.0

1.0

0.9

1.1

6.93

1.0

6.93

10.0

0.0

0.0

1.0

0.9

1.1

6.93

1.0

6.93

Efrain Carmona Mote

1760 Chicago Ave Suite J13, Riverside, CA 92507 (951) 405-1733info@currentrenewableseng.com



Lag Screw Checks:

Ref. Withdrawal Value, W (lb/in) =
(Cm = Ct = Ceg = 1.0) CD = 

Adjusted Withdrawal Value, W' (lb/in) = 
Lag Penetration, p (in.) =

Allowable Withdrawal Force, W'p (lbs) =
Applied Uplift Force (lbs) =

Uplift DCR =
Ref. Lateral Value, Z (lbs) =

(Cm = Ct = CΔ = Ceg = 1.0) CD = 
Adjusted Lateral Value, Z' (lbs) =

Applied Lateral Force (lbs) =
Angle of Resultant Force, α (deg) =

Adjusted Interaction Lateral Value, Z'α (lbs) =
Lateral DCR =
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Roof 1 Roof 2 Roof 3 Roof 4

266.0

1.15

310.5

81.239

1.188

795.11

0.102

266.0

1.15

310.5

39.891

1.428

1013.978

0.039

266.0

1.15

310.5

11.424

1.531

1059.957

0.011

266.0

1.15

310.5

70.307

1.233

840.547

0.084

266.0

1.6

425.6

2.5

1064.0

-201.889

0.19

266.0

1.6

425.6

2.5

1064.0

-276.924

0.26

266.0

1.6

425.6

2.5

1064.0

-287.913

0.271

266.0

1.6

425.6

2.5

1064.0

-200.449

0.188

Efrain Carmona Mote

1760 Chicago Ave Suite J13, Riverside, CA 92507 (951) 405-1733info@currentrenewableseng.com



Roof Framing Checks:

LC1: D+S

Force Checks:

Applied Moment (lb-ft) = 
Applied Shear (lbs) = 

Allowable Moment (lb-ft) = 
Allowable Shear (lbs) = 

Moment DCR =
Shear DCR =

LC2: D+0.6W

Applied Moment (lb-ft) = 
Applied Shear (lbs) = 

Allowable Moment (lb-ft) = 
Allowable Shear (lbs) = 

Moment DCR =
Shear DCR =

LC3: D+0.75(S+0.6W)

Applied Moment (lb-ft) = 
Applied Shear (lbs) = 

Allowable Moment (lb-ft) = 
Allowable Shear (lbs) = 

Moment DCR =
Shear DCR =

LC4: 0.6D+0.6W

Applied Moment (lb-ft) =
Applied Shear (lbs) =

Allowable Moment (lb-ft) =
Allowable Shear (lbs) =

Moment DCR =
Shear DCR =
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Efrain Carmona Mote

326.0

197.0

456.0

724.0

0.715

0.271

311.0

195.0

456.0

724.0

0.682

0.269

264.0

174.0

456.0

724.0

0.579

0.24

345.0

199.0

456.0

724.0

0.757

0.274

Roof 1 Roof 2 Roof 3 Roof 4

484.0

292.0

634.0

1008.0

0.763

0.29

361.0

227.0

634.0

1008.0

0.569

0.225

307.0

202.0

634.0

1008.0

0.484

0.2

512.0

295.0

634.0

1008.0

0.808

0.293

513.0

309.0

634.0

1008.0

0.809

0.307

413.0

260.0

634.0

1008.0

0.652

0.258

351.0

231.0

634.0

1008.0

0.554

0.229

543.0

313.0

634.0

1008.0

0.856

0.31

1760 Chicago Ave Suite J13, Riverside, CA 92507 (951) 405-1733info@currentrenewableseng.com

408.0

246.0

634.0

1008.0

0.644

0.244

289.0

181.0

634.0

1008.0

0.455

0.18

245.0

161.0

634.0

1008.0

0.387

0.16

432.0

249.0

634.0

1008.0

0.681

0.247



LC2: S

LC3: W (Down)

Deflection Checks (Service Level):

LC1: D+L

LC4: W (Up)

Deflection (in.) = 
Deflection Limit (in.) = 

Deflection DCR =

Deflection (in.) = 
Deflection Limit (in.) = 

Deflection DCR =

Deflection (in.) = 
Deflection Limit (in.) = 

Deflection DCR =

Deflection (in.) = 
Deflection Limit (in.) = 

Deflection DCR =
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1.129

2.62

0.431

0.196

1.747

0.112

0.296

1.747

0.169

0.32

1.747

0.183

1.172

3.02

0.388

0.204

2.013

0.101

0.197

2.013

0.098

0.307

2.013

0.153

0.636

2.14

0.297

0.111

1.427

0.077

0.107

1.427

0.075

0.186

1.427

0.13

1.083

2.44

0.444

0.188

1.627

0.116

0.284

1.627

0.174

0.307

1.627

0.188

Efrain Carmona Mote

1760 Chicago Ave Suite J13, Riverside, CA 92507 (951) 405-1733info@currentrenewableseng.com



(Existing W + Additional W)/(Existing W) =

Weight Increase:

Existing Weight:

Total Additional PV Weight (lbs) =

Seismic Check:

The increase in weight as a result of the solar system is less than 10% of the existing structure and therefore 
no further seismic analysis is required.

Wall Weight (psf) =
Tributary Wall Area (ft2) =
 Total Wall Weight (lbs) =

Roof Weight (psf) =
Roof Area (ft2) =

Total Roof Weight (lbs) =
Total Existing Weight (lbs) =
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Limits of Scope of Work and Liability:

Existing structure is assumed to have been designed and constructed following appropriate codes at 
time of erection, and assumed to have appropriate permits. The calculations produced are only for the 
roof framing supporting the proposed PV installation referenced in the stamped planset and were 
completed according to generally recognized structural analysis standards and procedures, professional 
engineering and design experience, opinions and judgements. Existing deficiencies which are unknown or 
were not observable during time of inspection are not included in this scope of work. All PV modules, 
racking, and mounting equipment shall be designed and installed per manufacturer's approved 
installation specifications. The Engineer of Record and the engineering consulting firm assume no 
responsibility for misuse or improper installation. This analysis is not stamped for water leakage. 
Framing was determined based on information in provided plans and/or photos, along with engineering 
judgement. Prior to commencement of work, the contractor shall verify the framing sizes, spacings, and 
spans noted in the stamped plans, calculations, and cert letter (where applicable) and notify the 
Engineer of Record of any discrepancies prior to starting construction. Contractor shall also verify that 
there is no damaged framing that was not addressed in stamped plans, calculations, and cert letter
(where applicable) and notify the Engineer of Record of any concerns prior to starting construction.
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