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GENERAL NOTES

SITE SPECIFICATIONS
OCCUPANCY  -  R3
CONSTRUCTION  -  V-B
ZONING: RESIDENTIAL

SCOPE OF WORK

INSTALLATION OF UTILITY INTERACTIVE PHOTOVOLTAIC SOLAR SYSTEM

12.48 kW DC PHOTOVOLTAIC SOLAR ARRAY
ROOF TYPE: Comp Shingle
MODULES: (39) Trina 320
INVERTER(S): Enphase IQ7 Microinverters,----
RACKING: Unirac SFM Infinity

AERIAL VIEW

SITE NOTES / OSHA REGULATION
1.  A LADDER SHALL BE IN PLACE FOR INSPECTION IN COMPLIANCE WITH OSHA REGULATIONS.
2.  THE PV MODULES ARE CONSIDERED NON-COMBUSTIBLE AND THIS SYSTEM IS AN UTILITY
INTERACTIVE SYSTEM WITH NO STORAGE BATTERIES.
3.  THE SOLAR PV INSTALLATION SHALL NOT OBSTRUCT ANY PLUMBING, MECHANICAL, OR
BUILDING ROOF VENTS.
4.  ROOF COVERINGS SHALL BE DESIGNED, INSTALLED, AND MAINTAINED IN ACCORDANCE WITH
THIS CODE AND THE APPROVED MANUFACTURER'S INSTRUCTIONS SUCH THAT THE ROOF
COVERING SHALL SERVE TO PROTECT THE BUILDING OR STRUCTURE.

SOLAR CONTRACTOR
1.  MODULE CERTIFICATIONS WILL INCLUDE UL1703, IEC61646, IEC61730.
2.  IF APPLICABLE, MODULE GROUNDING LUGS MUST BE INSTALLED AT THE MARKED GROUNDING
LUG HOLES PER THE MANUFACTURERS' INSTALLATION REQUIREMENTS.
3.  AS INDICATED BY DESIGN, OTHER NRTL LISTED MODULE GROUNDING DEVICES MAY BE USED
IN PLACE OF STANDARD GROUNDING LUGS AS SHOWN IN MANUFACTURER DOCUMENTATION
AND APPROVED BY THE AHJ.
4.  CONDUIT AND WIRE SPECIFICATIONS ARE BASED ON MINIMUM CODE REQUIREMENTS AND ARE
NOT MEANT TO LIMIT UP-SIZING AS REQUIRED BY FIELD CONDITIONS.
5.  CONDUIT POINT OF PENETRATION FROM EXTERIOR TO INTERIOR TO BE INSTALLED AND
SEALED WITH A SUITABLE SEALING COMPOUND.
6.  DC WIRING LIMITED TO MODULE FOOTPRINT W/ ENPHASE AC SYSTEM.
7.   ENPHASE WIRING SYSTEMS SHALL BE LOCATED AND SECURED UNDER THE ARRAY W/
SUITABLE WIRING CLIPS.
8.  MAX DC VOLTAGE CALCULATED USING MANUFACTURER PROVIDED TEMP COEFFICIENT FOR
VOC UNLESS NOT AVAILABLE.
9.  ALL INVERTERS, MOTOR GENERATORS, PHOTOVOLTAIC MODULES, PHOTOVOLTAIC PANELS,
AC PHOTOVOLTAIC MODULES, DC COMBINERS, DC-TO-DC CONVERTERS,SOURCE CIRCUIT
COMBINERS, AND CHARGE CONTROLLERS INTENDED FOR USE IN A PHOTOVOLTAIC POWER SYSTEM
WILL BE IDENTIFIED AND LISTED FOR THE APPLICATION PER 690.4 (B).
10.  ALL SIGNAGE TO BE PLACED IN ACCORDANCE WITH LOCAL BUILDING CODE.
11.  TERMINALS AND LUGS WILL BE TIGHTENED TO MANUFACTURER TORQUE SPECIFICATIONS (WHEN
PROVIDED) IN ACCORDANCE WITH NEC CODE 110.14(D) ON ALL ELECTRICAL CONNECTIONS.

EQUIPMENT LOCATIONS
1.   PROPER ACCESS AND WORKING CLEARANCE AROUND EXISTING AND PROPOSED ELECTRICAL
EQUIPMENT WILL BE PROVIDED AS PER SECTION [NEC 110.26].
2.  EQUIPMENT INSTALLED IN DIRECT SUNLIGHT MUST BE RATED FOR EXPECTED OPERATING
TEMPERATURE AS SPECIFIED BY [NEC 690.31 (A)-(B)] AND [NEC TABLE 310.15 (B)].
3.  ADDITIONAL AC DISCONNECTS SHALL BE PROVIDED WHERE THE INVERTER IS NOT ADJACENT
TO THE UTILITY AC DISCONNECT, OR NOT WITHIN SIGHT OF THE UTILITY AC DISCONNECT.
4.  ALL EQUIPMENT SHALL BE INSTALLED ACCESSIBLE TO QUALIFIED PERSONNEL ACCORDING TO
NEC APPLICABLE CODES.
5.  ALL COMPONENTS ARE LISTED FOR THEIR PURPOSE AND RATED FOR OUTDOOR USAGE WHEN
APPROPRIATE.
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CODES AND STANDARDS
1.  ALL WORK SHALL COMPLY WITH 2017 NATIONAL ELECTRIC CODE (NEC), 2018 NORTH
CAROLINA BUILDING CODE (NCBC), 2015 INTERNATIONAL PLUMBING CODE, AND ALL STATE
AND LOCAL BUILDING, ELECTRICAL, AND PLUMBING CODES.
2.  DRAWINGS HAVE BEEN DETAILED ACCORDING TO UL LISTING REQUIREMENTS.

DESIGN CRITERIA
WIND SPEED: 115 MPH
GROUND SNOW LOAD: 15 PSF
WIND EXPOSURE FACTOR: C
SEISMIC DESIGN CATEGORY: B

BSutton
Stamp
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MP1
# OF MODULES: 39
AZIMUTH:116°
PITCH:35°
TSRF:85%
AREA: 1517 SQ. FT

Sealed For
Existing Roof &
Attachment Only

4/7/2020

Firm No. : D-0369

Digitally signed 
by John Calvert 
Date: 2020.04.07 
11:48:13 -06'00'



MODULE
WIDTH

H
PV4

ARRAY DETAIL, FRONT VIEW
Scale: 3/8" = 1'-0"
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WIDTH

1'-11"
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35 °

48" MAX.1'-11"
MAX.

ARRAY DETAIL, SIDE VIEW
Scale: 3/8" = 1'-0"

LANDSCAPE

PORTRAIT

LANDSCAPE

PORTRAIT

Unirac SFM Infinity TRIM RAILPV MODULE (BEHIND TRIM RAIL)

G
PV4

Unirac SFM Infinity FRAME

SFM Infinity Flashkit

64" MAX.

RACKING ATTACHMENTS TO BE
STAGGERED BY SHIFTING EACH
SUBSEQUENT ROW OF ATTACHMENTS
ONE RAFTER OVER.

(E) ROOF
MEMBRANE

UNIRAC SLIDERS AND
TRIMRAIL ROOF ATTACHMENTS

PV MODULE

(E) BUILDING
STRUCTURE

D
ET

AI
L,

 B
O

TT
O

M
 S

TA
N

D
O

FF
Sc

al
e:

 3
" =

 1
'-0

"
G

Trina 320

5/16" STAINLESS STEEL LAG BOLT
WITH 2-1/2" MIN. EMBEDMENT
AND FLAT WASHER

2.5"

Unirac SFM Infinity
UNIRAC TRIMRAIL

2.5" MIN. EMBED. FLASHING

(E) ROOF
MEMBRANE

UNIRAC SLIDERS

PV MODULE

(E) BUILDING
STRUCTURE

Trina 320

5/16" STAINLESS STEEL LAG BOLT
WITH 2-1/2" MIN. EMBEDMENT
AND FLAT WASHER

2.5"

Unirac SFM Infinity

FLASHING
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2.5" MIN. EMBED.

ROOF TYPE: Comp Shingle

ROOF FRAMING TYPE: Rafter

RAFTER OR TOP CHORD(TRUSS) 2x8 @ 16"O.C.
CEILING JOIST OR BOTTOM CHORD(TRUSS) 2x8 @ 16"O.C.

PV ARRAY INFORMATION

PV MODULE COUNT: 39 MODULES
# OF ATTACHMENT POINTS: 79
ARRAY AREA: Module Count x 17.51ft² = 682.9ft²
ROOF AREA: 3702.0ft²
% OF ARRAY/ROOF: 18.4%
ARRAY WEIGHT: Module Count x 50lbs  = 1950.0lbs
DISTRIBUTED LOAD: Array Weight ÷ Array Area = 2.86 lbs/ft²
POINT LOAD: Array Weight ÷ Attachments = 24.7lbs/attachment
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(E)
LOADS

N

G

SUPPLY SIDE CONNECTION
PER NEC 230.46, NEC 230.79(D),
 NEC 705.12(A)

N
EGC

L2
L1

(E)200A / 2P

L2
L1

(E)200A MAIN SERVICE PANEL
(E)200A / 2P MAIN BREAKER

15

(E) GROUNDING
ELECTRODE (S)

INTERCONNECTION NOTES
1.  SUPPLY SIDE INTERCONNECTION ACCORDING TO  [NEC705.12(A)] WITH SERVICE
ENTRANCE CONDUCTORS IN ACCORDANCE WITH [NEC 240.21(B)]

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

N
EGC

50A
FUSES
CLASS R

PV AC DISCONNECT
FUSED, 100kAIC - R
LOCKABLE, VISIBLE OPEN
SERVICE RATED
60A, 240V, 2-POLE

16

120/240 VAC
 60HZ
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JUNCTION BOX

(1) CIRCUIT
OF 13 MODULES
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(39) Trina 320
UL 1703 COMPLIANT

(39) Enphase IQ7 Microinverters MICRO
INVERTERS

UL 1741 COMPLIANT
7 MODULES MAX FOR ALL SUB-BRANCH

CIRCUIT(S) TO COMPLY WITH VRISE CALCSEnphase IQ Combiner 3
X-IQ-AM1-240-3

(SOLAR LOADS ONLY)

JUNCTION BOX
(OPTIONAL IF UF-B
CABLE USED FOR
ENTIRE HOMERUN)
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39 INVERTERS x 240 W AC = 9.36 kW AC
PANEL WATTAGE = 320 W DC
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GROUNDING NOTES
1.  A GROUNDING ELECTRODE SYSTEM IN ACCORDANCE WITH [NEC 690-47] AND
[NEC 250-50] THROUGH [NEC 250-60] SHALL BE PROVIDED. PER NEC,
GROUNDING ELECTRODE SYSTEM OF EXISTING BUILDING MAY BE USED AND
BONDED TO AT THE SERVICE ENTRANCE. IF EXISTING SYSTEM IS INACCESSIBLE,
OR INADEQUATE, OR IS ONLY METALLIC WATER PIPING, A SUPPLEMENTAL
GROUNDING ELECTRODE WILL BE USED AT THE INVERTER LOCATION
CONSISTING OF A UL LISTED 8 FT GROUND ROD WITH ACORN CLAMP.
2.  THE GROUNDING ELECTRODE CONDUCTOR SHALL BE PROTECTED FROM PHYSICAL
DAMAGE BETWEEN THE GROUNDING ELECTRODE AND THE PANEL (OR INVERTER) IF
SMALLER THAN #6 AWG COPPER WIRE PER NEC 250-64B. THE GROUNDING ELECTRODE
CONDUCTOR WILL BE CONTINUOUS, EXCEPT FOR SPLICES OR JOINTS AT BUSBARS
WITHIN LISTED EQUIPMENT PER [NEC 250.64C.].
3.  GROUNDING ELECTRODE CONDUCTORS SHALL BE NO LESS THAN #8 AWG AND
NO GREATER THAN #6 AWG COPPER AND BONDED TO THE EXISTING GROUNDING
ELECTRODE TO PROVIDE FOR A COMPLETE SYSTEM.
4.  PV SYSTEM SHALL BE GROUNDED IN ACCORDANCE TO [NEC 250.21], [NEC TABLE
250.122], AND ALL METAL PARTS OR MODULE FRAMES ACCORDING TO [NEC
690.46].
5.  MODULE SOURCE CIRCUITS SHALL BE GROUNDED IN ACCORDANCE TO [NEC
690.42].
6.  THE GROUNDING CONNECTION TO A MODULE SHALL BE ARRANGED SUCH THAT
THE REMOVAL OF A MODULE DOES NOT INTERRUPT A GROUNDED CONDUCTOR
TO ANOTHER MODULE.
7.  EACH MODULE WILL BE GROUNDED USING THE SUPPLIED CONNECTIONS POINTS
IDENTIFIED IN THE MANUFACTURER'S INSTALLATION INSTRUCTIONS.
8.  ENCLOSURES SHALL BE PROPERLY PREPARED WITH REMOVAL OF PAINT/FINISH
AS APPROPRIATE WHEN GROUNDING EQUIPMENT WITH TERMINATION
GROUNDING LUGS.
9.  GROUNDING SYSTEM COMPONENTS SHALL BE LISTED FOR THEIR PURPOSE, AND
GROUNDING DEVISES EXPOSED TO THE ELEMENTS SHALL BE RATED FOR DIRECT BURIAL.
10.  GROUNDING AND BONDING CONDUCTORS SHALL BE COPPER, SOLID OR

STRANDED, AND BARE WHEN EXPOSED.
11. EQUIPMENT GROUNDING CONDUCTORS SHALL BE SIZE ACCORDING TO [NEC
690.45] AND BE A MINIMUM OF #10AWG WHEN NOT EXPOSED TO DAMAGE (#6AWG
SHALL BE USED WHEN EXPOSED TO DAMAGE).
12. GROUNDING AND BONDING CONDUCTORS, IF INSULATED, SHALL BE COLOR
CODED GREEN (OR MARKED GREEN IF #4 AWG OR LARGER)
13.  ALL CONDUIT BETWEEN THE UTILITY AC DISCONNECT AND THE POINT OF
CONNECTION SHALL HAVE GROUNDED BUSHINGS AT BOTH ENDS.
14. SYSTEM GEC SIZED ACCORDING TO [NEC 690.47], [NEC TABLE 250.66], DC
SYSTEM GEC SIZED ACCORDING TO [NEC 250.166], MINIMUM #8AWG WHEN
INSULATED, #6AWG WHEN EXPOSED TO DAMAGE.
15. EXPOSED NON-CURRENT CARRYING METAL PARTS OF MODULE FRAMES,
EQUIPMENTS, AND CONDUCTOR ENCLOSURES SHALL BE GROUNDED IN
ACCORDANCE WITH 250.134 OR 250.136(A) REGARDLESS OF VOLTAGE.

WIRING & CONDUIT NOTES
1. ALL CONDUIT SIZES AND TYPES, SHALL BE LISTED FOR ITS PURPOSE AND
APPROVED FOR THE SITE APPLICATIONS
2. BOLTED CONNECTION REQUIRED IN DC DISCONNECTS ON THE WHITE GROUNDED
CONDUCTOR (USE POLARIS BLOCK OR NEUTRAL BAR)
3.  ANY CONNECTION ABOVE LIVE PARTS MUST BE WATERTIGHT. REDUCING WASHERS
DISALLOWED ABOVE LIVE PARTS, MEYERS HUBS RECOMMENDED
4. UV RESISTANT CABLE TIES(NOT ZIP TIES) USED FOR PERMANENT WIRE MANAGEMENT
OFF THE ROOF SURFACE IN ACCORDANCE WITH NEC 110.2,110.3(A-B). 300.4
5.  SOLADECK JUNCTION BOXES MOUNTED FLUSH W/ROOF SURFACE TO BE USED FOR
WIRE MANAGEMENT AND AS FLASHED ROOF PENETRATIONS FOR INTERIOR CONDUIT
RUNS.
6.  ALL PV CABLES AND HOMERUN WIRES BE TYPE USE-2, AND SINGLE-CONDUCTOR
CABLE LISTED AND IDENTIFIED AS PV WIRE, TYPE TC-ER, OR EQUIVALENT; ROUTED TO
SOURCE CIRCUIT COMBINER BOXES AS REQUIRED
7. ALL CONDUCTORS AND OCPD SIZES AND TYPES SPECIFIED ACCORDING TO [NEC

690.8] FOR MULTIPLE CONDUCTORS
8.  ALL PV DC CONDUCTORS IN CONDUIT EXPOSED TO SUNLIGHT SHALL BE INSTALLED
AT LEAST 7/8" ABOVE THE ROOF SURFACE AND DERATED ACCORDING TO [NEC TABLE
310.15 (B)(2)(a), NEC TABLE 310.15(B)(3)(a),& NEC 310.15(B)(3)(c)].
9.  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
10.  PHASE AND NEUTRAL CONDUCTORS SHALL BE DUAL RATED THHN/THWN-2
INSULATED, 90°C RATED, WET AND UV RESISTANT, RATED FOR 600V
11.  4-WIRE DELTA CONNECTED SYSTEMS HAVE THE PHASE WITH THE HIGHER
VOLTAGE TO GROUND MARKED ORANGE OR IDENTIFIED BY OTHER EFFECTIVE MEANS.
12.  ALL SOURCE CIRCUITS SHALL HAVE INDIVIDUAL SOURCE CIRCUIT PROTECTION
13.  VOLTAGE DROP LIMITED TO 2% FOR DC CIRCUITS AND 3% FOR AC CIRCUITS
14.  NEGATIVE GROUNDED SYSTEMS DC CONDUCTORS SHALL BE COLOR CODED AS
FOLLOWS: DC POSITIVE- RED (OR MARKED RED), DC NEGATIVE- GREY (OR MARKED GREY)
15.  POSITIVE GROUNDED SYSTEMS DC CONDUCTORS COLOR CODED:
DC POSITIVE- GREY (OR MARKED GREY), DC NEGATIVE- BLACK (OR MARKED BLACK)
16.  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
* USE-2 IS NOT INDOOR RATED BUT PV CABLE IS RATED THWN/THWN-2 AND MAY
BE USED INSIDE
** USE-2 IS AVAILABLE AS UV WHITE
17.  RIGID CONDUIT, IF INSTALLED, (AND/OR NIPPLES) MUST HAVE A PULL BUSHING TO
PROTECT WIRES.
18.  IF CONDUIT DETERMINED TO BE RAN THROUGH ATTIC IN FIELD THEN CONDUIT WILL
BE EITHER EMT, FMC, OR MC CABLE IF DC CURRENT COMPLYING WITH NEC 690.31, NEC
250.118(10). DISCONNECTING MEANS SHALL COMPLY WITH 690.13 AND 690.15
19.  CONDUIT RAN THROUGH ATTIC WILL BE AT LEAST 18" BELOW ROOF SURFACE
COMPLYING WITH NEC 230.6(4) AND SECURED NO GREATER THAN 6' APART PER NEC
330.30(B).



LABEL 12
PERMANENT DIRECTORY TO BE LOCATED AT
SOLAR ARRAY RAPID SHUTDOWN SWITCH
DENOTING THE LOCATION OF THE SERVICE
EQUIPMENT LOCATION IF SOLAR ARRAY RAPID
SHUT DOWN DISCONNECT SWITCH IS NOT
GROUPED AND WITHIN LINE OF SITE OF MAIN
SERVICE DISCONNECTING MEANS.
[NEC 705.10]

LABEL 13
PERMANENT DIRECTORY TO BE LOCATED AT MAIN
SERVICE EQUIPMENT DENOTING THE LOCATION
OF THE PV RAPID SHUTDOWN SYSTEM
DISCONNECTING MEANS IF SOLAR ARRAY RAPID
SHUT DOWN DISCONNECT SWITCH IS NOT
GROUPED AND WITHIN LINE OF SITE OF MAIN
SERVICE DISCONNECTING MEANS. [NEC 705.10,
NEC 690.56(C)(1)]

LABEL 3
AT POINT OF INTERCONNECTION, MARKED AT AC
DISCONNECTING MEANS.
[NEC 690.54, NEC 690.13 (B)]

LABEL 4
IF INTERCONNECTING ON THE LOAD SIDE, INSTALL THIS
LABEL ANYWHERE THAT IS POWERED BY BOTH THE
UTILITY AND THE SOLAR PV SYSTEM: THE MAIN SERVICE
PANEL AND SUB-PANELS.
[NEC 705.12(B)(3)]

LABEL 5
PLACED ADJACENT TO THE BACK-FED BREAKER
FROM THE INVERTER IF TIE IN CONSISTS OF LOAD
SIDE CONNECTION TO BUSBAR.
[NEC 705.12(B)(2)(3)(b)]

2

10

5

7

1

1

5
7

LABEL 7
AT DIRECT-CURRENT EXPOSED RACEWAYS, CABLE TRAYS, COVERS AND ENCLOSURES OF JUNCTION BOXES, AND OTHER
WIRING METHODS; SPACED AT MAXIMUM 10FT SECTION OR WHERE SEPARATED BY ENCLOSURES, WALLS, PARTITIONS,
CEILINGS, OR FLOORS.
[NEC 690.31(G)(3&4)]

LABEL 6
(ONLY IF 3 OR MORE SUPPLY SOURCES TO
A BUSBAR)
SIGN LOCATED AT LOAD CENTER IF IT
CONTAINS 3 OR MORE POWER SOURCES.
[NEC 705.12(B)(2)(3)(C)]

LABEL 10
SIGN LOCATED AT RAPID SHUT DOWN
DISCONNECT SWITCH [NEC 690.56(C)(3)].

LABEL 8
FOR PV SYSTEMS THAT SHUT DOWN THE ARRAY
AND CONDUCTORS LEAVING THE ARRAY:
SIGN TO BE LOCATED ON OR NO MORE THAN 3
FT AWAY FROM SERVICE DISCONNECTING
MEANS TO WHICH THE PV SYSTEMS ARE
CONNECTED AND SHALL INDICATE THE
LOCATION OF ALL IDENTIFIED RAPID SHUTDOWN
SWITCHES IF NOT AT THE SAME LOCATION.
[NEC 690.56(C)(1)(A)]

LABEL 9
FOR PV SYSTEMS THAT ONLY SHUT DOWN
CONDUCTORS LEAVING THE ARRAY:
SIGN TO BE LOCATED ON OR NO MORE THAN 3
FT AWAY FROM SERVICE DISCONNECTING
MEANS TO WHICH THE PV SYSTEMS ARE
CONNECTED AND SHALL INDICATE THE
LOCATION OF ALL IDENTIFIED RAPID SHUTDOWN
SWITCHES IF NOT AT THE SAME LOCATION.
[NEC 690.56(C)(1)(B)]

LABEL 1
FOR PV DISCONNECTING MEANS WHERE ALL
TERMINALS OF THE DISCONNECTING MEANS MAY BE
ENERGIZED IN THE OPEN POSITION.
[NEC 690.13(B), NEC 705.22]

LABEL 2
AT EACH DC DISCONNECTING MEANS, INCLUDING THE
DC DISCONNECT AT THE INVERTER.
[NEC 690.53, NEC 690.13(B)]

LABELING NOTES:
1. LABELS CALLED OUT ACCORDING TO ALL COMMON CONFIGURATIONS. ELECTRICIAN TO

DETERMINE EXACT REQUIREMENTS IN THE FIELD PER CURRENT NEC AND LOCAL CODES AND
MAKE APPROPRIATE ADJUSTMENTS.

2. LABELING REQUIREMENTS BASED ON THE 2017 NATIONAL ELECTRIC CODE, OSHA STANDARD
19010.145, ANSI Z535.

3. MATERIAL BASED ON THE REQUIREMENTS OF THE AUTHORITY HAVING JURISDICTION.
4. LABELS TO BE OF SUFFICIENT DURABILITY TO WITHSTAND THE ENVIRONMENT INVOLVED AND

SHALL NOT BE HANDWRITTEN [NEC 110.21]
5. LABELS TO BE A MINIMUM LETTER HEIGHT OF 3/8", WHITE ON RED BACKGROUND; REFLECTIVE,

AND PERMANENTLY AFFIXED [IFC 605.11.1.1]
*ELECTRICAL DIAGRAM SHOWN  ABOVE IS FOR LABELING PURPOSES ONLY.  NOT AN ACTUAL REPRESENATION OF EQUIPMENT AND CONNECTIONS TO BE INSTALLED.  LABEL LOCATIONS

PRESENTED MAY VERY DEPENDING ON TYPE OF INTERCONNECTION METHOD AND LOCATION PRESENTED ON PV5 OF 3 LINE DIAGRAM.  PV5 LINE DIAGRAM TO REFLECT ACTUAL
REPRESENTATION OF PROPOSED SCOPE OF WORK.

JUNCTION BOX
OR COMBINER BOX

MAIN SERVICE PANEL

AC DISCONNECT

EXISTING SUB PANEL
(IF WHERE POINT OF
INTERCONNECTION
IS MADE)

PV COMBINER
SUBPANEL -
IF USED TO COMBINE
PV OUTPUT CIRCUITS

AC

DC

INVERTER (S)

INTEGRATED DC DISCONNECT

(ONLY IF PV
INTERCONNECTION
CONSISTS OF LOAD

SIDE BREAKER)

(ONLY IF PV
INTERCONNECTION
CONSISTS OF LOAD

SIDE BREAKER)

LABELING DIAGRAM FOR STRING INV. / DC OPTIMIZER INV.:

AC JUNCTION BOX
OR AC COMBINER BOX

MAIN SERVICE PANEL

AC DISCONNECT

EXISTING SUB PANEL
(IF WHERE POINT OF
INTERCONNECTION
IS MADE)

PV COMBINER
SUBPANEL -
IF USED TO COMBINE
PV OUTPUT CIRCUITS

(ONLY IF PV
INTERCONNECTION
CONSISTS OF LOAD

SIDE BREAKER)

(ONLY IF PV
INTERCONNECTION
CONSISTS OF LOAD

SIDE BREAKER)

LABELING DIAGRAM FOR MICRO INV.:

8

3

5

6

1 1

5 11

1

11 13OR
OR PLACARD

12        OR
PLACARD

12        OR
PLACARD

8 9

1

11 13OR
OR PLACARD

OR

10

3

1

3 4
IF BREAKER USED

&

3 4
IF BREAKER USED

&

1

3

3 4
IF BREAKER USED

&

3 4
IF BREAKER USED

&

6

11

1

3

4

LABEL 11
PERMANENT DIRECTORY TO BE LOCATED AT
MAIN SERVICE EQUIPMENT LOCATION IF ALL
ELECTRICAL POWER SOURCE DISCONNECTING
MEANS  (SOLAR ARRAY RAPID SHUTDOWN
SWITCH) ARE GROUPED AND IN LINE OF SITE OF
MAIN SERVICE DISCONNECTING MEANS.
[NEC 690.56(C) & NEC 705.10].
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Mono Multi Solutions

MONOCRYSTALLINE MODULE

POWER OUTPUT RANGE

MAXIMUM EFFICIENCY

0~+5W
POSITIVE POWER TOLERANCE

310-335W

19.7%

Comprehensive Products 

and System Certificates

High power

P-V CURVES OF PV MODULE (335W)

ELECTRICAL DATA (STC) 

TEMPERATURE RATINGS MAXIMUM RATINGS

WARRANTY PACKAGING CONFIGURATION

ELECTRICAL DATA (NMOT)

MECHANICAL DATA

I-V CURVES OF PV MODULE (335W)

DIMENSIONS OF PV MODULE(mm)

η

Nameplate

959

16
98

35

AA

6- 4.3
Grounding Hole

12-Drain Hole

1004

1004

Junction Box

4- 9×14
Installing  Hole

Junction Box

990

Nameplate

959

16
98

35

AA

6- 4.3
Grounding Hole

12-Drain Hole

4- 9×14
Installing  Hole

990
180
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 15-20 lbs-in

    UL Standard 1741, NEMA 3R

1.3 lbs

 
    

 
   

EZ Solar 
SLC, UT USA
Phone (385) 202-4150 
www.ezsolarproducts.com

10-32 x 1” Phillips 
pan head bolt





 
   









____________________________________________________________________________________

BLUE RAVEN SOLAR, LLC

Firm License No. D‐0396

1403 North Research Way

Building J

Orem , UT 84097

To: Blue Raven Solar

1403 N. Reasearch Way, Bldg. J

Orem, UT. 84097

Subject: Certification Letter

Champion Residence

11454 Highway 210 North

Angier, NC. 27501

To Whom It May Concern,

Design Criteria:

● Applicable Codes = 2018 North Carolina State Building Code (NCSBC), ASCE7‐10, and NDS‐12

● Roof Dead Load = 12 psf (MP1)

● Roof Live Load = 20 psf

● Wind Speed = 115 mph, Exposure C

●

● Attachments: (1) 5/16" dia lag screw with 2.5" min embedment depth, at spacing shown above.

Sincerely,

John Calvert, P.E.

Project Engineer

April 7, 2020

A jobsite observation of the condition of the existing framing system was performed by an audit team of Blue Raven Solar. All 

attached structural calculations are based on these observations and the design criteria listed below.

On the above referenced project, the roof structural framing has been reviewed for additional loading due to the installation of 

the solar PV addition to the roof. The structural review, including the plans and calculations only apply to the section of the roof 

that is directly supporting the solar PV system and its supporting elements. The observed roof framing is described below.

The roof structure of (MP1) consists of composition shingle on roof plywood that is supported by 2x6 rafters @ 16"o.c., paired 

with nominal 2x8 ceiling joists @ 16"o.c.. The rafters are suported by veritcal struts which transfer gravity loads to the ceiling 

joists below. The rafters have a max projected horizontal span of 14'‐6", with a slope of 35 degrees. The rafters are connected at 

the ridge to a ridge board and are supported at the eave by a load bearing wall. 

The existing roof framing system of (MP1) is judged to be adequate to withstand the loading imposed by the installation of the 

solar panels. No reinforcement is necessary. 

Ground Snow Load = 15 psf  ‐  Roof Snow Load = 10.5 psf

The spacing of the solar standoffs should be kept at 72" o.c. for landscape and 48" o.c. for portrait orientation, with a staggered 

pattern to ensure proper distribution of loads.

The scope of this report is strictly limited to an evaluation of the fastener attachment, underlying framing and supporting 

structure only. The attachment's to the existing structure are required to be in a staggered pattern to ensure proper distribution 

of loading. All panels, racking and hardware shall be installed per manufacturer specifications and within specified design 

limitations. All waterproofing shall be provided by the manufacturer.

Please contact me with any further questions or concerns regarding this project.

Champion Residence, Angier, NC 1

Owner
NC Sealed



____________________________________________________________________________________

BLUE RAVEN SOLAR, LLC

Firm License No. D‐0396

1403 North Research Way

Building J

Orem , UT 84097

15 psf

(ASCE7 - Eq 7-1)

1 (ASCE7 - Table 7-2)

1 (ASCE7 - Table 7-3)
1

10.5 psf

(ASCE7 - Eq 7-2)
1

10.5 psf

3.0 psf
4.00 ft
5.50 ft

22.00 sft
66 lb

4.00
2.00
1.72
4.00 (Enclosed Attic)
0.28

12.0 psf
14.6 psf

Gravity Loading

PV System Weight
Weight of PV System (Per Blue Raven Solar)

X Standoff Spacing =
Y Standoff Spacing =

Note: PV standoffs are staggered to ensure proper distribution of loading

2x6 Rafters @ 16"o.c.

I = Importance Factor =

Cs = Slope Factor =

Standoff Tributary Area =

ps = Cspf

ps = Sloped Roof Snow Load =

pf = Flat Roof Snow Load =

Roof Snow Load Calculations

pg = Ground Snow Load =

Ce = Exposure Factor =

pf = 0.7 Ce Ct I pg

Ct = Thermal Factor =

Roof Live Load = 20 psf

Roof Plywood

Roof Dead Load (MP1)

Composition Shingle

Note: Roof live load is removed in area's covered by PV array.

DL Adjusted to 35 Degree Slope

Point Loads of Standoffs

Miscellaneous
Vaulted Ceiling

Total Roof DL (MP1)

PV Dead Load = 3 psf (Per Blue Raven Solar)

Champion Residence, Angier, NC 2
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BLUE RAVEN SOLAR, LLC

Firm License No. D‐0396

1403 North Research Way

Building J

Orem , UT 84097

115 mph
C

Gable/Hip
35 degrees

20 ft
19.3 ft

(Eq. 30.3-1)
0.9 (Table 30.3-1)
1 (Fig. 26.8-1)
0.85 (Table 26.6-1)

115 mph (Fig. 26.5-1A)
II (Table 1.5-1)

qh = 25.90
15.54

Zone 1 Zone 2 Zone 3 Positive
GCp = -0.92 -1.12 -1.12 0.86 (Fig. 30.4-1)

Uplift Pressure = -14.36 psf -17.47 psf -17.47 psf 22.3 psf  
X Standoff Spacing = 4.00 4.00 2.67
Y Standoff Spacing = 5.50 2.75 2.75

Tributary Area = 22.00 11.00 7.33
Footing Uplift = -316 lb -192 lb -128 lb

Zone 1 Zone 2 Zone 3 Positive
GCp = -0.92 -1.12 -1.12 0.86 (Fig. 30.4-1)

Uplift Pressure = -14.36 psf -17.47 psf -17.47 psf 10.0 psf (Minimum)
X Standoff Spacing = 6.00 6.00 4.00
Y Standoff Spacing = 3.50 1.75 1.75

Tributary Area = 21.00 10.50 7.00
Footing Uplift = -302 lb -183 lb -122 lb

-316 lb
450 lb
Therefore, OK

Fastener = 1 - 5/16" dia Lag
Number of Fasteners = 1

Embedment Depth = 2.5
Pullout Capacity Per Inch = 250 lb

Fastener Capacity = 625 lb
w/ F.S. of 1.5 & DOL of 1.6= 667 lb

Therefore, OK

Wind Calculations

Maximum Design Uplift =
Standoff Uplift Capacity  =

450 lb capacity > 316 lb demand

Fastener Capacity Check

Standoff Uplift Check

Kz (Exposure Coefficient) =
Kzt (topographic factor) = 

Kd (Wind Directionality Factor) = 

V (Design Wind Speed) =
Risk Category =

qh = 0.00256 * Kz * Kzt * Kd * V^2
Wind Pressure P = qh*G*Cn

Exposure Category

Per ASCE7‐10 Components and Cladding

Mean Roof Height
Roof Slope

667.2 lb capacity > 316 lb demand

0.6 * qh = 

Standoff Uplift Calculations-Landscape

Input Variables
Wind Speed

Effective Wind Area

Design Wind Pressure Calculations

Roof Shape

Standoff Uplift Calculations-Portrait

Champion Residence, Angier, NC 3
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BLUE RAVEN SOLAR, LLC

Firm License No. D‐0396

1403 North Research Way

Building J

Orem , UT 84097

(MP1) PASS

Dead Load 14.6 psf
PV Load 3.0 psf
Live Load 20.0 psf

Governing Load Combo = DL + SL
Total Load 17.6 psf

Fb (psi) = f'b x Cd x Cf x Cr (NDS Table 4.3.1)
900 x 1.15 x 1.3 x 1.15

Allowed Bending Stress = 1547.3 psi

(wL^2) / 8
= 618.461 ft#

= 7421.53 in#
Actual Bending Stress = (Maximum Moment) / S

= 981.4 psi

L/180 (E = 1600000 psi Per NDS)
= 0.966 in

Deflection Criteria Based on      =
(w*L^4) / (185*E*I)

=
= L/594 > L/180 Therefore OK

Allowed Deflection (Live Load)   = L/240
0.725 in
(w*L^4) / (185*E*I)

#DIV/0! > L/240 Therefore OK

Member Area = Fv (psi) = 180 psi (NDS Table 4A)
Allowed Shear  =  Fv * A   = Max Shear (V) = w * L / 2  = 171 lb

Framing Check

2x6 Rafters @ 16"o.c.

Member Span = 14' - 6"

8.3 in^2
Check Shear

w = 24 plf

(True Dimensions)

1485 lb

Allowed > Actual -- 11.5% Stressed  --  Therefore, OK

DF#2
Member Spacing

@ 16"o.c.

Maximum Moment =

 
Check Deflection

I (in^4)
20.80

Lumber Sp/Gr

Actual Deflection (Live Load)     =

Allowed Deflection (Total Load)  = 

Actual Deflection (Total Load)    =

Allowed > Actual -- 63.5% Stressed  --  Therefore, OK

Member Properties
Member Size

2x6
S (in^3)

7.56

0.000 in

Check Bending Stress

Continuous Span

0.293 in

Champion Residence, Angier, NC 4




