
RE: Photovoltaic System Roof Installations

Evaluation Criteria:

Applied Codes: ASCE 7-10   NCBC   2018   NCRC   2018   NEC   2020

Risk Category: II

Wind Exposure Category: C
Ground Snow Load: 10 PSF

Existing Structure:

Based on my review, the existing structure meets or exceeds applicable codes listed below to support the proposed solar 
panel installation. This assessment is based on recent on-site inspection by solar inspectors and photographs of the 
existing structure. The photovoltaic system is designed to withstand uplift and downward forces. The structural 
considerations used in our review and assessment include the following: 

Design Wind Speed (3-second gust): 118 mph

Roof Structure: 2x6 Truss Top Chord

Friday, December 22, 2023

Property Owner:  Andrew Odnoha

Property Address: 85 Character Court, Bunnlevel, NC 28323

Roof Slope: 3:12

Roof Material: Shingle 

Seismic Short Period Acceleration (SDS): 0.204

I have reviewed the existing structure referenced above to determine the adequacy of the existing structure to support the 
proposed installation of an array of solar panels on the roof. 
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Effect of the Solar Array on Structure Loading:

Gravity Load:

Wind Load:

Snow Load:

Seismic Load:
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The solar panel array will be flush mounted (no more than 6” above the surrounding roof surface, and parallel 
to the roof surface. The component wind loads were evaluated and did not significantly increase the wind load 
on the structure. The array structure is designed by the manufacturer to withstand uplift and downward forces 
resulting from wind and snow loads. The attached calculations verify the capacity of the connection of the solar 
array to the roof to resist uplift due to wind loads, the governing load case. 

The reduced friction of the glass surface of the solar panels allows for the lower slope factor (Cs) per Section 
7.4 of ASCE 7.10 resulting in a reduced design snow load for the structure. This analysis conservatively 
considered the snow load to be unchanged. 

The solar panel installation represents an increase in the weight of the roof and corresponding lateral seismic 
loads of less than 10%. By code, therefore, re-analysis of the existing structure is not required.

The existing structure was evaluated using gravity load combinations including dead, snow, and live loads per 
IRC Section R324.4. Connections of the mounts to the underlying structure are to be installed in a
staggered pattern, except at the array ends, to distribute the loading evenly to the roof structure. The stresses 
within the rafters or truss top chord due to the introduction of discrete mount loads are within acceptable limits, 
as shown on the attached calculations.
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Conclusion:

Limitations:
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To the best of my professional knowledge and belief, the subject construction and photovoltaic system 
installation will be in compliance with all state and local building codes and guidelines in effect at the time of 
our review.

Engineer’s assessment of the existing structure is based on recent field reports and current photographs of the 
elements of the structure that were readily accessible at the time of inspection. The design of the solar panel 
racking (mounts, rails, connectors, etc.), connections between the racking and panels, and electrical 
construction related to the installation are the responsibility of others. The photovoltaic system installation must 
be by competent personnel in accordance with manufacturer recommendations and specifications and should 
meet or exceed industry standards for quality. The contractor is responsible for ensuring that the solar array is 
installed according to the approved plans and must notify the engineer of any undocumented damage or 
deterioration of the structure, or of discrepancies between the conditions depicted in the approved plans and 
those discovered on site so that the project may be reevaluated and altered as required. Engineer does not 
assume any responsibility for improper installation of the proposed photovoltaic system.
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Property Owner:

Project Address: Length (in) Width (in) Area (sf)
City, State: 74 41.1 21.12

Roof Dimensions: Length (b): 57 ft.
Width (w): 26 ft. Least Dimension: 26 ft.

Roof Height (h): 15 ft. Must be less than 60 
Pitch: 3 on 12 = 14.° Must be less than 45° 
Roof Configuration Gable
Roof Structure:
Roof material: 
Ultimate Wind Speed (mph): 118 From ASCE 7-10, Fig. 26.5
Exposure Category: C Para 26.7.3
Directionality Factor, Kd 0.85 Table 26.6-1
Risk Category: 2 Table 1.5-2
Exposure Coefficient, Kz 0.9 Table 30.3-1
Topographic Adj., Kzt 1 Fig. 26.8-1
Effective Wind Area (sf): 22 (Area per individual panel)
Velocity Pressure (psf), qh: 27.27 psf, Eq. 30.3-1
Internal Pressure Coeff, GCpi 0.18 Table 26.11-1

1 - Least Roof Horizontal Dimension (L or W) x 0.10 2.6
2 - Roof Height x 0.4 6

3 - Least Roof Horizontal Dimension (L or W) x 0.04 1.04
4 - Lesser of (1) and (2) 2.6

5 - Greater of (3) and (4) 2.6

6 - Greater of (5) and 3 feet a= 3 ft.

Roof Zone Strip (a), in ft, Fig. 30.5-1, Note 5

85 Character Court

Andrew Odnoha Individual Panel Dimensions

Uplift and Wind Downforce Calculation Summary (ASCE 7-10)
Mount, Rack, & Panel Proportioning

Bunnlevel, NC 28323

2x6 Truss Top Chord

Wind Load Calculation Summary (ASCE 7-10 C&C Provisions)
Building Characteristics, Design Input, and Adjustment Factors

Plywood
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GCp Pressure GCp Pressure

Zone 1 -0.88 -17.3 0.39 16.0 Interior Roof Area, >(a) ft from  edge
Zone 2 -1.52 -27.8 0.38 16.0 Strip of (a) ft wide at roof edge

Zone 3 -2.39 -42.0 0.35 16.0 Corner intersection of Zone 2 strips

Ground Snow Load, pg 10.0 From ASCE 7 or AHJ

Reducible (Y/N)?

Terrain Category: C Para 6.5.6.3

Exposure Fully

Exposure FactorCe 0.9 Table 7-2
Thermal Factor, Ct 1.0 Table 7-3
Importance Factor, Is 1.0 Table 1.5.2

Roof Configuration Gable

Roof Slope 14.0°
Distance from Eave to Ridge 13.0
pm, Minimum required Snow Load 10.00 psf Para. 7.3.4

pf, Calculated Snow Load 6.30 Eq. 7.3-1
pf, Design Snow Load 10.00 psf

Uplift (-psf) Down (psf)
Description of Zone

Net Design Wind Pressures

(ASCE 7, Eq. 30.4.1; Load Factor for ASD = 0.6, per ASCE 7, 2.4.1)

Snow Load
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Manufacturer:
Mount:

Substrate:        ≤ 39 psf :   2 rails, mounts @ 4'-0" o.c.

Connector: 40 to 78 psf :   2 rails, mounts @ 2'-0" o.c.

79 to 117 psf :  3 rails, mounts @  2'-0" o.c.

Allowable Uplift: 118 to 156 psf :  4 rails, mounts @ 2'-0" o.c.

      ≥ 157 psf :      Mount capacity exceeded
Zone 1 2 rails, mounts @ 4'-0" o.c.
Zone 2 2 rails, mounts @ 4'-0" o.c.
Zone 3  2 rails, mounts @ 2'-0" o.c.

Zone 1 2 rails, mounts @ 6'-0" o.c.
Zone 2 2 rails, mounts @ 6'-0" o.c.        ≤ 47 psf :   2 rails, mounts @ 6'-0" o.c.
Zone 3 2 rails, mounts @ 6'-0" o.c. 48 to 70 psf :  3 rails, mounts @ 6'-0" o.c.

or 2 rails, mounts @ 4'-0" o.c.
71 to 105 psf :  3 rails, mounts @  4'-0" o.c.

106 to 140 psf :   2 rails, mounts @ 2'-0" o.c.
141 to 210 psf :  3 rails, mounts @  2'-0" o.c.
211 to 280 psf :  4 rails, mounts @ 2'-0" o.c.

       ≥ 281 psf :      Mount capacity exceeded

Landscape Panel Orientation
Allowable Arrangement by Uplift Pressure

Landscape Mount Layout

3/8" - #16  Lag Bolt/Screws

Mount Selection and Spacing

Allowable Arrangement by Uplift PressureFlashkit Pro
Portrait Panel OrientationUnirac

(Allowable loads are based on individual mount failure before rail failure)

Portrait Mount Layout

Wood Rafters/Truss Top Chord

480lb,  max.
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COVER SHEET

PHOTOVOLTAIC ROOF MOUNT SYSTEM
85 CHARACTER CT, BUNNLEVEL, NC 28323 USA
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REVDATEDESCRIPTION

VERSION

UR12/21/2023INITIAL RELEASE

 230 Blacksnake Rd,
Stanley, NC 28164-1622

2 VICINITY MAP
SCALE: NTSPV-0

1 AERIAL PHOTO
SCALE: NTSPV-0

ELECTRICAL NOTES
· ALL EQUIPMENT TO BE LISTED BY UL OR OTHER NRTL, AND LABELED FOR

ITS APPLICATION.
· ALL CONDUCTORS SHALL BE COPPER, RATED FOR 600 V AND 90 & 75

DEGREE C WET ENVIRONMENT.
· 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.

· WORKING CLEARANCES AROUND ALL NEW AND EXISTING ELECTRICAL
EQUIPMENT SHALL COMPLY WITH NEC 110.26.

· DRAWINGS INDICATE THE GENERAL ARRANGEMENT OF SYSTEMS.
CONTRACTOR SHALL FURNISH ALL NECESSARY OUTLETS, SUPPORTS,
FITTINGS AND ACCESSORIES TO FULFILL APPLICABLE CODES AND
STANDARDS.

· WHERE SIZES OF JUNCTION BOXES, RACEWAYS, AND CONDUITS ARE NOT
SPECIFIED, THE CONTRACTOR SHALL SIZE THEM ACCORDINGLY.

· ALL WIRE TERMINATIONS SHALL BE APPROPRIATELY LABELED AND
READILY VISIBLE.

· MODULE GROUNDING CLIPS TO BE INSTALLED BETWEEN MODULE FRAME
AND MODULE SUPPORT RAIL, PER THE GROUNDING CLIP
MANUFACTURER'S INSTRUCTION.

· MODULE SUPPORT RAIL TO BE BONDED TO CONTINUOUS COPPER E.G.C.
VIA WEEB LUG OR ILSCO GBL-4DBT LAY-IN LUG.

· THE POLARITY OF THE GROUNDED CONDUCTORS IS NEGATIVE

CONSTRUCTION NOTE:
A LADDER SHALL BE IN PLACE FOR INSPECTION
THE PV MODULES ARE CONSIDERED NON-COMBUSTIBLE AND THIS SYSTEM IS A
UTILITY GRID INTERACTIVE SYSTEM
A GROUNDING ELECTRODE SYSTEM IN ACCORDANCE WITH NEC 690-47 AND
250-50 THROUGH 60 250-166 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.
GROUNDING ELECTRODE CONDUCTORS SHALL BE NO LESS THAN #8 AWG AND
NO GREATER THAN #8 AWG COPPER AND BONDED TO THE EXISTING
GROUNDING ELECTRODE TO PROVIDE OR A COMPLETE GROUND.
EACH MODULE WILL BE GROUNDED USING THE SUPPLIED GROUNDING POINTS
IDENTIFIED BY THE MANUFACTURER.
EXPOSED NON-CURRENT CARRYING METAL PARTS OF MODULE FRAMES,
EQUIPMENT, AND CONDUCTOR ENCLOSURES SHALL BE GROUNDED IN
ACCORDANCE WITH 250.134 OR 250.136(A) REGARDLESS OF VOLTAGE.
PROPER ACCESS AND WORKING CLEARANCE AROUND EXISTING AND
PROPOSED ELECTRICAL EQUIPMENT WILL BE PROVIDED
ALL SIGNAGE WILL BE INSTALLED AS REQUIRED BY AND 2017 NEC.
HEIGHT OF INTEGRATED AC/DC DISCONNECT SHALL NOT EXCEED 6' 7" PER NEC
240.24
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.
ALL EXTERIOR CONDUIT SHALL BE PAINTED TO MATCH ADJACENT SURFACES.
THE PV CONNECTION IN THE PANEL BOARD SHALL BE POSITIONED AT THE
OPPOSITE (LOAD) END FROM THE INPUT FEEDER LOCATION OR MAIN CIRCUIT
LOCATION.  NEC 690.64(B)(7)
SITE CONDITIONS SHALL PREVAIL IF NO SCALE IS GIVEN.  DRAWINGS ARE NOT
NECESSARILY TO SCALE.  ALL DIMENSIONS SHALL BE VERIFIED BY
SUBCONTRACTOR UPON COMMENCEMENT OF CONSTRUCTION.

INTERCONNECTION METHOD : BACKFEED BREAKER

ROOF TYPE: - COMP SINGLE
NUMBER OF LAYERS: - 02
ROOF FRAME: - 2"X6" TRUSSES @24" O.C. 
STORY: - ONE STORY
SNOW LOAD : - 10 PSF
WIND SPEED :- 118 MPH
WIND EXPOSURE:- C
RISK CATEGORY:- II
COORDINATE:- 35.3077792, -78.8154564

DESIGN CRITERIA:

20 MODULES-ROOF MOUNTED - 8.000 kWDC, 4.800 kWAC

SHEET INDEX
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 WITH

CALCULATION
PV-5           WARNING LABELS & PLACARD 
PV-6+ EQUIPMENT SPEC SHEETS

SYSTEM SUMMARY:
(N) 20 - Q.CELL Q.PEAK DUO BLK ML-G10+ (400W) MODULES
(N) 20 - ENPHASE ENERGY IQ8-60-2-US [240V] MICRO-INVERTERS
(N) JUNCTION BOX
(E) 200A MAIN SERVICE PANEL WITH (E) 200A MAIN BREAKER
(N) 30A NON-FUSED AC DISCONNECT
(N) ENPHASE IQ COMBINER 4
X2-IQ-AM1-240-4 (IEEE 1547:2018)

NOTE: INSTALLER TO DETERMINE OPTIMAL
CONDUIT RUN ON SITE. ATTIC RUN IS
OPTIONAL UNLESS REQUIRED BELOW.
ATTIC RUN: REQUIRED

GOVERNING CODES:
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)
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SITE PLAN WITH
ROOF PLAN

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

NOTE:
A. ALL ELECTRICAL EQUIPMENT, INVERTERS/COMBINER,

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

     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.

NOTE:
3/4" OR GREATER EMT CONDUIT
RUN (7/8" ABOVE ROOF)

LEGEND

AC DISCONNECT

JUNCTION BOX

MAIN SERVICE PANEL

GATE
FENCE

PROPERTY LINE

ACD

JB

MSP

ENPHASE IQ COMBINER 4
X2-IQ-AM1-240-4 (IEEE 1547:2018)CB

UTILITY METERUM

 D
RI

VE
W

AY

ONE- STORY HOUSE

C
H
ARAC
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T
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PRINCIPAL ENGINEERING, INC. HAS PERFORMED CIVIL/STRUCTURAL ENGINEERING ONLY FOR THIS PROJECT.  
SIGNING AND SEALING OF THIS TITLE SHEET SHALL NOT INFER THAT PRINCIPAL ENGINEERING, INC. HAS 
PERFORMED ELECTRICAL ENGINEERING SERVICES FOR THIS PROJECT.  ALL REFERENCES TO ELECTRICAL 
ASPECTS OF THE PROJECT TO INLCUDE INFORMATION ON THIS TITLE SHEET AND OTHER SHEETS IN THIS PLAN 
SET ARE “BY OTHERS”. 
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ROOF PLAN WITH
MODULES

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

MODULE TYPE, DIMENSIONS & WEIGHT
NUMBER OF MODULES = 20 MODULES
MODULE TYPE = Q.CELL Q.PEAK DUO BLK ML-G10+ (400W)
MODULES
MODULE WEIGHT = 48.5 LBS / 22.0 KG.
MODULE DIMENSIONS =  74.0X 41.1 = 21.12 SF
UNIT WEIGHT OF ARRAY = 2.30 PSF

· 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

ARRAY AREA & ROOF AREA CALC'S
AREA OF NEW  ARRAY

(Sq. Ft.)

AREA OF ROOF(PLAN
VIEW)

(Sq. Ft.)

TOTAL ROOF AREA
COVERED BY ARRAY %

422.42 1566 26.97%

BILL OF MATERIALS
EQUIPMENT QTY DESCRIPTION

RAIL 12 UNIRAC SM RAIL RAIL 168" MILL
SPLICE 10 BND SPLICE BAR PRO SERIES MILL
MID CLAMP 36 UNIVERSAL AF SERIES MID CLAMP
END CLAMP 08 UNIVERSAL AF SERIES END CLAMP
ATTACHMENT 47 UNIRAC FLASH KIT PRO
GROUNDING LUG 02 GROUND LUG

NOTE:
3/4" OR GREATER EMT CONDUIT
RUN (7/8" ABOVE ROOF)

ARRAY AREA & ROOF AREA CALC'S

ROOF # OF
MODULES

ARRAY
AREA

(Sq. Ft.)

ROOF
AREA

(Sq. Ft.)

ROOF
AREA

COVERED BY
ARRAY (%)

#1 20 422.42 779 54.23

ROOF DESCRIPTION
ROOF TYPE COMP SINGLE ROOF

ROOF ROOF
TILT AZIMUTH TRUSSES

SIZE
TRUSSES
SPACING

#1 14° 207° 2"X6" 24" O.C.

LEGEND

VENT, ATTIC FAN
(ROOFOBSTRUCTION)
CHIMNEY

ROOF ATTACHMENT UNIRAC FLASH KIT PRO
@ 48" O.C.

TRUSSES

AC DISCONNECT

JUNCTION BOX

ACD

JB

MSP MAIN SERVICE PANEL

FIRE SETBACK

UNIRAC SM RAIL RAIL

ENPHASE ENERGY IQ8-60-2-US [240V]
MICRO-INVERTER

ENPHASE IQ COMBINER 4
X2-IQ-AM1-240-4 (IEEE 1547:2018)CB

UTILITY METERUM

REAR YARD

FRONT YARD

CHARACTER CT

ROOF #1

36
" F

IR
E 
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TH

W
AY

36
" F

IR
E 

PA
TH

W
AY

18" FIRE PATHWAY

18" FIRE PATHWAY
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ATTACHMENT
DETAIL

ATTACHMENT DETAIL
SCALE:  NTS1

ATTACHMENT DETAIL (ENLARGED VIEW)
SCALE:  NTS2

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

(E) 2"X6" TRUSSES @ 24" O.C

ENLARGE VIEW

(N) PV MODULES

~4"

PV MODULES

UNIRAC SM LIGHT RAIL

L-FOOT

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

AND SS EPDM WASHER

UNIRAC FLASH KIT PRO

BUILDING STRUCTURE

ROOF

2.5" MIN.
EMBEDMENT

~4
"

(E) COMP SINGLE
ROOF

COMP SINGLE ROOF

END / MID CLAMP

1.
26

"

1.26"
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Note 1: Windspeed value is in accordance with ASCE 7-10, Risk Cat II 
Note 2: a)Lag bolt shall be mounted into rafters 
             b)Notify Engineer immediately if conditions differ or 
 prevent installation per plan.  
 Note 3: Maximum rail cantilever distance beyond outermost mount is  
 One-third the zone-specific mount spacing. 
Note 4: Installer shall adjust mount spacing by zone to match 
 prescribed values on engineer’s calculation letter 
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ELECTRICAL LINE
DIAGRAM WITH
CALCULATION

ELECTRICAL LINE DIAGRAM WITH CALCULATION
SCALE:  NTS1

AMBIENT TEMPERTURE SPECIFICATIONS

RECORD
LOW TEMP

AMBIENT TEMP
(HIGH TEMP 2%)

CONDUCTOR
TEMPERATURE

RATE (ON
ROOF)

CONDUCTOR
TEMPERATURE

RATE (OFF
ROOF)

-10° 36° 90° 75°

INVERTER SPECIFICATIONS

MANUFACTURER / MODEL # QUANTITY NOMINAL OUTPUT
VOLTAGE

NOMINAL OUTPUT
CURRENT

ENPHASE ENERGY IQ8-60-2-US
[240V], 0.3 kVA 20 240 VAC 1.00A

TERMINATOR CAP ON LAST CABLE
CONNECTOR Q CABLE (TYP)

G

(N) JUNCTION BOX

G

ENPHASE ENERGY IQ8-60-2-US [240V],
MICRO-INVERTERS

10A/15A

A B

20A
20A

10 MICRO-INVERTERS IN BRANCH CIRCUIT #1

10 MICRO-INVERTERS IN BRANCH CIRCUIT #2

(N) ENPHASE IQ
COMBINER BOX 4
X2-IQ-AM1-240-4
(IEEE 1547:2018)

IQ GATEWAY

NOTE:
3/4" OR GREATER EMT CONDUIT
RUN (7/8" ABOVE ROOF)

SYSTEM SIZE:- 20 x 400W = 8.000 kWDC
      20 x 240W = 4.800 kWAC

WIRE TAG CONDUIT WIRE
QTY WIRE GAUGE WIRE TYPE TEMP.

RATING

WIRE
AMPACI

TY (A)
TEMP.

DERATE
CONDUIT

FILL DERATE
DERATED

AMPACITY (A)
INVERTER

QTY.

DESIGN
CURRENT

(A)
GROUND

SIZE
GROUND

WIRE TYPE

A OPEN AIR 2 12 AWG Q-CABLES 90°C 30 0.91 N/A 27.30 10 12.50 06 AWG BARE CU
GND

B 3/4" EMT 4 2 10 AWG 12 AWG THWN-2
NM-B CABLES
WHERE RUN
INDOORS

90°C 40 30 0.91 0.8 29.12 21.84 10 12.50 10 AWG THWN-2

C 3/4" EMT 3 10 AWG THWN 75°C 35 0.88 1.0 30.80 20 25.00 10 AWG THWN

SOLAR MODULE SPECIFICATIONS

MANUFACTURER / MODEL # VMP IMP VOC ISC
TEMPERATURE
COEFFICIENT

OF Voc
# OF MODULES

Q.CELL Q.PEAK DUO BLK
ML-G10+ (400W), 0.4 kVA 37.13 10.77 45.30 11.14 -0.27%/°C 20

MODULE DIMENSION 74.0" L x 41.1" W x 1.26"D

C

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

L

EXISTING
GROUNDING
SYSTEM

(N) 30A PV
BREAKER

200A

30A

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

120V/240V, 60Hz

G

(N) AC DISCONNECT
30A NON-FUSED,

240 VAC

INTERCONNECTION
120% RULE - NEC 705.12(b)(3)(2)

UTILITY FEED + SOLAR BACKFEED
200A + 30A = 230A

BUSS RATING x 120%
200A x 120% = 240A
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WARNING LABELS &
PLACARD

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

85 CHARACTER CT

(N) 30A NON-FUSED AC DISCONNECT

(N) PV MODULES

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

(E) UTILITY METER

(N) IQ COMBINER 4

WARNING
POWER SOURCE OUTPUT

CONNECTION
DO NOT RELOCATE THIS
OVERCURRENT DEVICE

!

   WARNING DUAL POWER SOURCE
SECOND SOURCE IS PHOTOVOLTAIC SYSTEM

LABEL LOCATION:
EMT/CONDUIT RACEWAYS
(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:

          20.00  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

MAIN PHOTOVOLTAIC
SYSTEM DISCONNECT

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

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)

PHOTOVOLTAIC

AC DISCONNECT
LABEL LOCATION:
AC DISCONNECT
NEC 690.13(B)

LABEL LOCATION:
MSP (PER CODE: NEC 705.12(D) & NEC 690.59

CAUTION
PHOTOVOLTAIC SYSTEM CIRCUIT IS BACKFED

!

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)

CAUTION !
MULTIPLE SOURCES OF POWER
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