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CERTIFIED
NABCEP

PV INSTALLATION
PROFESSIONAL

Scott Gurney
#PV-011719-015866

CONTRACTOR:
BRS FIELD OPS

800-377-4480

COVER SHEET

PV1

GENERAL NOTES

CODE AND STANDARDS

SITE NOTES / OSHA REGULATION

SOLAR CONTRACTOR

EQUIPMENT LOCATIONS

AERIAL VIEW

DESIGN CRITERIA
WIND SPEED: 115 mph
GROUND SNOW LOAD: 20 lb/ft²
WIND EXPOSURE FACTOR: C
SEISMIC DESIGN CATEGORY: B

SITE SPECIFICATIONS
CONSTRUCTION - V-B
ZONING: RESIDENTIAL

SHEET INDEX
PV1 - COVER SHEET
PV2 - SITE PLAN
PV3 - ROOF PLAN
PV4 - STRUCTURAL
PV5 - ELECTRICAL 3-LINE DIAGRAM
PV6 - ELECTRICAL CALCULATIONS
PV7 - WARNING LABELS AND LOCATIONS

(ALL OTHER SHEETS AS REQUIRED)

SS - PRODUCT SPEC. SHEETS

UTILITY COMPANY:
Evergy MO

PERMIT ISSUER:
City of Lee's Summit

PROJECT INFORMATION:
NUMBER OF STORIES: 2
CONDUIT RUN: Interior
ECOBEE QTY: 1
LIGHT BULB QTY: 18
PV METER: Not Required

ROOF TYPE (1) INFORMATION:
ROOF TYPE: Comp Shingle
FRAMING TYPE: Rafter
SHEATHING TYPE: OSB
ATTACHMENT: UNIRAC STRONGHOLD ATT
RACKING: NXT Horizon @ 48" OC Portrait / 64" OC Landscape
NUMBER OF ATTACHMENTS: 58

ROOF TYPE (2) INFORMATION (IF APPLICABLE):
*SEE PV4.2

SCOPE OF WORK
INSTALLATION OF UTILITY INTERACTIVE PHOTOVOLTAIC SOLAR SYSTEM AND ANY
NECESSARY ADDITIONAL WORK NEEDED FOR INSTALLATION.

SYSTEM TO BE INSTALLED INFORMATION:
DC SYSTEM SIZE: 7.6 kW DC
AC SYSTEM SIZE: 5.51 kW DC
MODULE TYPE: (19) URE FBM400MFG-BB
INVERTER TYPE: Enphase IQ8PLUS-72-2-US
MONITORING: Enphase IQ Combiner 4 X-IQ-AM1-240-4

9/23/2022

Sealed For
Existing Roof &
Attachment Only

Digitally signed 
by John A. Calvert 
Date: 2022.09.23 
16:31:19 -06'00'

kbrennan
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SITE PLAN

PV2

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

M

MSP

AC

CB

LC

SUB

PV

TS

MAIN SERVICE PANEL

UTILITY METER

AC DISCONNECT

COMBINER BOX

LOAD CENTER

SUBPANEL

PV METER

TRANSFER SWITCH

JUNCTION BOX

LEGEND

FIRE SETBACK

TRENCHING

PROPERTY LINE

ESS

HUB

RPO

SUNPOWER ESS

SUNPOWER HUB+

REMOTE POWER OFF

PV SYSTEM SPECIFICATIONS
TOTAL NUMBER OF MODULES: 19
MODULE MAKE AND MODEL: URE FBM400MFG-BB
MODULE WATTAGE: 400W DC

INVERTER MAKE AND MODEL: Enphase IQ8PLUS-72-2-US
INVERTER TYPE: Microinverter (1 Inverter per PV Module)
INVERTER CURRENT OUTPUT: 1.21A AC
INVERTER NOMINAL VOLTAGE: 240V
INVERTER WATTAGE: 290W AC

FRONT OF HOME
1824 SW Blackstone Pl
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ROOF PLAN
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PV SYSTEM SPECIFICATIONS
TOTAL NUMBER OF MODULES: 19
MODULE MAKE AND MODEL: URE FBM400MFG-BB
MODULE WATTAGE: 400W DC

INVERTER MAKE AND MODEL: Enphase IQ8PLUS-72-2-US
INVERTER TYPE: Microinverter (1 Inverter per PV Module)
INVERTER CURRENT OUTPUT: 1.21A AC
INVERTER NOMINAL VOLTAGE: 240V
INVERTER WATTAGE: 290W AC

FRONT OF HOME

POINT OF INTERCONNECTION
UNDERGROUND SERVICE LINE

MP1
# OF MODULES: 10
AZIMUTH: 109
PITCH: 43
TSRF: 81%
AREA: 387 ft.²

MP2
# OF MODULES: 9
AZIMUTH: 199
PITCH: 27
TSRF: 98%
AREA: 483 ft.²

3'

3'

3'

3'

3'

3'

3'
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ATTACHMENT SPACING- SIDE VIEWD
SCALE: 1/2" = 1'-0"

LANDSCAPE

PORTRAIT

10" MIN.
16" MAX.

PV MODULE

ROOF STRUCTURE

43°

2'-10" MIN.
3'-10" MAX.

10" MIN.
16" MAX.

1'-8" MIN.

ATTACHMENT SPACING- FRONT VIEWC
SCALE: 3/4" = 1'-0"

PV MODULEUNIRAC NXT HORIZON COMBO CLAMP

LANDSCAPE

A

PORTRAIT

-RACKING ATTACHMENTS TO BE STAGGERED
BY SHIFTING EACH SUBSEQUENT ROW OF

ATTACHMENTS OVER ONE RAFTER.

PV MODULE UNIRAC NXT HORIZON COMBO CLAMPB

23" MAX. 48" MAX.

23" MAX. 64" MAX.

END CLAMP DETAILB
SCALE: 3" = 1'-0"

MID CLAMP DETAILA
SCALE: 3" = 1'-0"

UNIRAC STRONGHOLD

(E) ROOF
SHEATHING

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

AND FLAT WASHER

(E) BUILDING STRUCTURE

21
2" MIN.

EMBED.

UNIRAC NXT HORIZON
COMBO CLAMP

URE FBM400MFG-BB
PV MODULE UNIRAC NXT

HORIZON RAIL

UNIRAC STRONGHOLD
ATTACHMENT

21
2" MIN.

EMBED.

URE FBM400MFG-BB
PV MODULE

(E) BUILDING STRUCTURE

(E) ROOF
SHEATHING

UNIRAC NXT HORIZON
COMBO CLAMP

UNIRAC NXT
HORIZON RAIL

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

AND FLAT WASHER

UNIRAC STRONGHOLD
ATTACHMENT
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STRUCTURAL

PV4

STRUCTURAL INFORMATION:
ROOF TYPE (1):

ROOF TYPE: Comp Shingle
SHEATHING TYPE: OSB
FRAMING TYPE: Rafter
FRAMING SIZE: 2x6 @ 16" OC
CEILING JOIST SIZE: 2x6 @ 16" OC

ATTACHMENT: UNIRAC STRONGHOLD ATT
RACKING: NXT Horizon

@ 48" OC Portrait / 64" OC Landscape
NUMBER OF ATTACHMENTS: 58

PV MODULE COUNT: 19 Modules
TOTAL ARRAY AREA: 332.7 ft² (17.51ft²/panel)
TOTAL ROOF AREA: 3198 ft²
ARRAY/ROOF AREA: 10.4%
ARRAY WEIGHT: 950 lbs (50 lbs/panel)
DISTRIBUTED LOAD: 2.86 lbs/ft²
POINT LOAD: 16.38 lbs/attachment

STRUCTURAL NOTES:

Broken rafter over MP1

*NOTE: LISTED NUMBER OF ATTACHMENT POINTS ARE AN ESTIMATE ONLY AND MAY VARY
BASED ON FIELD CONDITIONS. MAXIMUM ATTACHMENT SPACING TO BE FOLLOWED PER
ENGINEER OF RECORD SPECIFICATIONS.
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UTILITY COMPANY: Evergy MO PERMIT ISSUER: City of Lee's Summit

120/240 VAC
60HZ

1 PHASE
TO UTILITY

GRID

L2
L1

N

ELECTRICAL NOTES:DESIGNER NOTES:
SUPPLY SIDE TAP INTERIOR POI

(1) CIRCUIT OF
10 MODULES

(1) CIRCUIT OF
9 MODULES

JB-1L1
L2
EGC

L1
L2

(N) 20A / 2P
L1
L2
EGC

12

JB

JB-1L1
L2
EGC

L1
L2

(N) 20A / 2P
L1
L2
EGC

12

EGC

N

G

(19) URE FBM400MFG-BB
UL 1703 COMPLIANT

(19) Enphase IQ8PLUS-72-2-US
UL 1741 COMPLIANT

ENPHASE IQ COMBINER 4
X-IQ-AM1-240-4

(SOLAR LOAD ONLY)

3

JB-1 EZ SOLAR
JUNCTION BOX

4"x4"x4" PVC
JUNCTION BOX

(E) GROUNDING
ELECTRODE(S)

(E) 200A / 2P

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

L2
L1

N

(E) LOADS

N

G

PV AC DISCONNECT
FUSED, AIC 10kA

LOCKABLE, VISIBLE OPEN
60A, 240V, 2-POLE

L1
L2
N
EGC

30A
FUSES

EGC

INTERCONNECTION NOTES
705.11 AN ELECTRIC POWER PRODUCTION SOURCE, WHERE
CONNECTED TO THE SUPPLY SIDE OF THE SERVICE DISCONNECTING
MEANS AS PERMITTED IN 230.82(6), SHALL COMPLY WITH 705.11 (A)
THROUGH (E).

16 15
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GROUNDING NOTES
1. A GROUNDING ELECTRODE SYSTEM IN ACCORDANCE WITH [NEC 690.47] AND [NEC 250.50-60] SHALL BE
PROVIDED. PER [NEC 690.47], THE GROUNDING ELECTRODE SYSTEM OF AN EXISTING BUILDING MAY BE
USED AND BE BONDED 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 250.64(B)]. THE GROUNDING ELECTRODE CONDUCTOR WILL BE CONTINUOUS, EXCEPT FOR
SPLICES OR JOINTS AT BUSBARS WITHIN LISTED EQUIPMENT PER [NEC 250.64(C)].
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 CONNECTION 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 SIZED ACCORDING TO [NEC 690.45] AND BE A
MINIMUM OF 10 AWG WHEN NOT EXPOSED TO DAMAGE (6 AWG 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 8 AWG WHEN INSULATED, 6 AWG WHEN EXPOSED TO DAMAGE.
15. EXPOSED NON-CURRENT CARRYING METAL PARTS OF MODULE FRAMES, EQUIPMENTS, AND
CONDUCTOR ENCLOSURES SHALL BE GROUNDED IN ACCORDANCE WITH [NEC 250.134] OR [NEC 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)].
5. SOLADECK JUNCTION BOXES MOUNTED FLUSH WITH 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 [NEC 690.13] AND [NEC 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)].
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LABELS

PV7

ADDITIONAL LABELS

*ELECTRICAL DIAGRAM SHOWN ABOVE IS FOR LABELING PURPOSES ONLY. NOT AN ACTUAL
REPRESENTATION OF EQUIPMENT AND CONNECTIONS TO BE INSTALLED. LABEL LOCATIONS PRESENTED

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

UTILITY
METER

MAIN
SERVICE PANEL

1 6

2 3

IF BREAKER
IS USED4

8 10OR

OR PLACARD

SUBPANEL
(IF INTERCONNECTION

IS MADE HERE)

1 6

2 3

4 9

AC
DISCONNECT

1 2

7

9 OR PLACARD

PV COMBINER
BOX

1 2

5 8

11

PV
METER

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 & 2020 NEC CODE, OSHA STANDARD 19010.145, ANSIZ535.
3) MATERIAL BASED ON THE REQUIREMENTS OF THE AHJ.
4) LABELS TO BE OF SUFFICIENT DURABILITY TO WITHSTAND THE ENVIRONMENT INVOLVED AND SHALL NOT BE
HANDWRITTEN [NEC 110.21]

LABEL 1
FOR PV SYSTEM DISCONNECTING MEANS WHERE THE
LINE AND LOAD TERMINALS MAY BE ENERGIZED IN THE
OPEN POSITION.
[2017 NEC 690.13(B)]
[2020 NEC 690.13(B)]

LABEL 2
SHALL BE MARKED AT AN ACCESSIBLE LOCATION AT
THE DISCONNECTING MEANS AS A POWER SOURCE
AND WITH THE RATED AC OUTPUT CURRENT AND THE
NOMINAL OPERATING AC VOLTAGE.
[2017 NEC 690.54]
[2020 NEC 690.54]

LABEL 3
IF INTERCONNECTING LOAD SIDE, INSTALL THIS LABEL
ANYWHERE THAT IS POWERED BY BOTH THE UTILITY
AND THE SOLAR PV SYSTEM, IE. MAIN SERVICE PANEL
AND SUBPANELS.
[2017 NEC 705.12(B)(3)]
[2020 NEC 705.12(B)(3)]

LABEL 4
APPLY TO THE DISTRIBUTION EQUIPMENT ADJACENT
TO THE BACK-FED BREAKER FROM THE POWER
SOURCE.
[2017 NEC 705.12(B)(2)(3)(b)]
[2020 NEC 705.12(B)(3)(2)]

LABEL 5
APPLY TO THE PV COMBINER BOX
[2017 NEC 705.12(B)(2)(3)(c)]
[2020 NEC 705.12(B)(3)(3)]

LABEL 6
BUILDINGS WITH PV SYSTEMS SHALL HAVE A
PERMANENT LABEL LOCATED AT EACH SERVICE
EQUIPMENT LOCATION TO WHICH THE PV SYSTEMS
ARE CONNECTED OR AT AN APPROVED READILY
VISIBLE LOCATION AND SHALL INDICATE THE LOCATION
OF RAPID SHUTDOWN INITIATION DEVICES.
[2017 NEC 690.56(C)(1)(a)]
[2020 NEC 690.56(C)]

LABEL 7
SIGN LOCATED AT RAPID SHUT DOWN DISCONNECT
SWITCH
[2017 NEC 690.56(C)(3)]
[2020 NEC 690.56(C)(2)]

LABEL 8
PERMANENT PLAQUE OR DIRECTORY DENOTING THE
LOCATION OF ALL ELECTRIC POWER SOURCE
DISCONNECTING MEANS ON OR IN THE PREMISES
SHALL BE INSTALLED AT EACH SERVICE EQUIPMENT
LOCATION AND AT THE LOCATION(S) OF THE SYSTEM
DISCONNECT(S) FOR ALL ELECTRIC POWER
PRODUCTION SOURCES CAPABLE OF BEING
INTERCONNECTED.
[2017 NEC 705.10]
[2020 NEC 705.10]

LABEL 9
PERMANENT PLAQUE OR DIRECTORY DENOTING THE
LOCATION OF ALL ELECTRIC POWER SOURCE
DISCONNECTING MEANS ON OR IN THE PREMISES
SHALL BE INSTALLED AT EACH SERVICE EQUIPMENT
LOCATION AND AT THE LOCATION(S) OF THE SYSTEM
DISCONNECT(S) FOR ALL ELECTRIC POWER
PRODUCTION SOURCES CAPABLE OF BEING
INTERCONNECTED.
[2017 NEC 705.10]
[2020 NEC 705.10]

LABEL 10
PERMANENT PLAQUE OR DIRECTORY TO BE
LOCATED AT MAIN SERVICE EQUIPMENT DENOTING
THE LOCATION OF THE RAPID SHUTDOWN SYSTEM
DISCONNECTING MEANS IF SOLAR ARRAY RAPID
SHUTDOWN DISCONNECTING SWITCH IS NOT
GROUPED AND WITHIN LINE OF SITE OF MAIN
SERVICE DISCONNECTING MEANS.
[2017 NEC 705.10 AND 690.56(C)(1)(a)]
[2020 NEC 705.10 AND 690.56(C)]

LABEL 11
PERMANENT PLAQUE OR DIRECTORY TO BE
LOCATED AT AC COMBINER PANEL.
[2017 NEC 110.21(B)]
[2020 NEC 110.21(B)]

ELECTRIC SHOCK HAZARD

TERMINALS ON THE LINE AND
LOAD SIDES MAY BE ENERGIZED

IN THE OPEN POSITION

WARNING!

PHOTOVOLTAIC SYSTEM
AC DISCONNECT! !

19 A
240 V

RATED AC OUTPUT CURRENT

NOMINAL OPERATING AC VOLTAGE

DUAL POWER SUPPLY

SOURCES: UTILITY GRID AND
PV SOLAR ELECTRIC SYSTEM

WARNING!

POWER SOURCE OUTPUT CONNECTION

DO NOT RELOCATE
THIS OVERCURRENT

DEVICE

WARNING!

THIS EQUIPMENT FED BY MULTIPLE
SOURCES. TOTAL RATING OF ALL

OVERCURRENT DEVICES, EXCLUDING
MAIN SUPPLY OVERCURRENT
DEVICE, SHALL NOT EXCEED

AMPACITY OF BUSBAR.

WARNING!

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

RAPID SHUTDOWN
SWITCH FOR

SOLAR PV SYSTEM

MAIN DISTRIBUTION UTILITY DISCONNECT(S)

POWER TO THIS BUILDING IS ALSO SUPPLIED
FROM A ROOF MOUNTED SOLAR ARRAY WITH
A RAPID SHUTDOWN DISCONNECTING MEANS
GROUPED AND LABELED WITHIN LINE OF SITE

AND 10 FT OF THIS LOCATION

WARNING!

POWER TO THIS BUILDING IS ALSO

SUPPLIED FROM MAIN DISTRIBUTION

UTILITY DISCONNECT LOCATED

WARNING!

POWER TO THIS BUILDING IS ALSO SUPPLIED

FROM A ROOF MOUNTED SOLAR ARRAY. SOLAR

ARRAY RAPID SHUTDOWN DISCONNECT  IS

LOCATED OUTSIDE NEXT TO THE UTILITY METER.

WARNING!

PHOTOVOLTAIC SYSTEM
COMBINER PANEL

DO NOT ADD LOADS

WARNING!

STANDARD LABELS

3
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PLACARD

PV8

DIRECTORY PLACARD NOTES
[NEC 705.10] A PERMANENT PLAQUE OR DIRECTORY DENOTING THE
LOCATION OF ALL ELECTRIC POWER SOURCE DISCONNECTING MEANS ON
OR IN THE PREMISES SHALL BE INSTALLED AT EACH SERVICE EQUIPMENT
LOCATION AND AT THE LOCATION(S) OF THE SYSTEM DISCONNECT(S) FOR
ALL ELECTRIC POWER PRODUCTION SOURCES CAPABLE OF BEING
INTERCONNECTED. THE MARKING SHALL COMPLY WITH [110.21(B)].
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IQ8 and IQ8+ Microinverters
Our newest IQ8 Microinverters are the industry’s first microgrid-forming, software-
defined microinverters with split-phase power conversion capability to convert DC 
power to AC power efficiently. The brain of the semiconductor-based microinverter 
is our proprietary application-specific integrated circuit (ASIC) which enables the 
microinverter to operate in grid-tied or off-grid modes. This chip is built in advanced 
55nm technology with high speed digital logic and has super-fast response times 
to changing loads and grid events, alleviating constraints on battery sizing for home 
energy systems.

Part of the Enphase Energy System, IQ8 Series 
Microinverters integrate with the Enphase IQ Battery, 
Enphase IQ Gateway, and the Enphase App monitoring 
and analysis software.

IQ8 Series Microinverters redefine reliability 
standards with more than one million cumulative 
hours of power-on testing, enabling an industry-
leading limited warranty of up to 25 years.

Connect PV modules quickly and easily to IQ8 Series 
Microinverters using the included Q-DCC-2 adapter 
cable with plug-n-play MC4 connectors.

IQ8 Series Microinverters are UL Listed as 
PV Rapid Shut Down Equipment and conform with 
various regulations, when installed according to 
manufacturer’s instructions.

Easy to install

• Lightweight and compact with 
plug-n-play connectors

• Power Line Communication 
(PLC) between components

• Faster installation with simple 
two-wire cabling

High productivity and reliability

• Produce power even when the 
grid is down*

• More than one million cumulative 
hours of testing

• Class II double-insulated 
enclosure

• Optimized for the latest high-
powered PV modules

Microgrid-forming

• Complies with the latest 
advanced grid support**

• Remote automatic updates for 
the latest grid requirements

• Configurable to support a wide 
range of grid profiles

• Meets CA Rule 21 (UL 1741-SA) 
requirements

© 2022 Enphase Energy. All rights reserved. Enphase, the Enphase logo, IQ8 Microinverters, and other 
names are trademarks of Enphase Energy, Inc. Data subject to change.

IQ8SP-DS-0002-01-EN-US-2022-03-17

* Only when installed with IQ System Controller 2, 
meets UL 1741. 

** IQ8 and IQ8Plus supports split phase, 240V 
     installations only.

DATA SHEET

(1) No enforced DC/AC ratio. See the compatibility calculator at https://link.enphase.com/module-compatibility 
(2) Maximum continuous input DC current is 10.6A (3) Nominal voltage range can be extended beyond nominal if required 
by the utility. (4) Limits may vary. Refer to local requirements to define the number of microinverters per branch in your area.

IQ8 and IQ8+ Microinverters
INPUT DATA (DC) IQ8-60-2-US IQ8PLUS-72-2-US

Commonly used module pairings1 W 235 – 350 235 – 440

Module compatibility 60-cell/120 half-cell
60-cell/120 half-cell, 66-cell/132 half-cell and 72-cell/144 

half-cell

MPPT voltage range V 27 – 37 29 – 45

Operating range V 25 – 48 25 – 58

Min/max start voltage V 30 / 48 30 / 58

Max input DC voltage V 50 60

Max DC current2 [module Isc] A 15

Overvoltage class DC port II

DC port backfeed current mA 0

PV array configuration 1x1 Ungrounded array; No additional DC side protection required; AC side protection requires max 20A per branch circuit

OUTPUT DATA (AC) IQ8-60-2-US IQ8PLUS-72-2-US

Peak output power VA 245 300

Max continuous output power VA 240 290

Nominal (L-L) voltage/range3 V 240 / 211 – 264

Max continuous output current A 1.0 1.21

Nominal frequency Hz 60

Extended frequency range Hz 50 – 68

AC short circuit fault current over 
3 cycles    Arms

2

Max units per 20 A (L-L) branch circuit4 16 13

Total harmonic distortion <5%

Overvoltage class AC port III

AC port backfeed current mA 30

Power factor setting 1.0

Grid-tied power factor (adjustable) 0.85 leading – 0.85 lagging

Peak efficiency % 97.5 97.6

CEC weighted efficiency % 97 97

Night-time power consumption mW 60

MECHANICAL DATA

Ambient temperature range -40ºC to +60ºC (-40ºF to +140ºF)

Relative humidity range 4% to 100% (condensing)

DC Connector type MC4

Dimensions (HxWxD) 212 mm (8.3”) x 175 mm (6.9”) x 30.2 mm (1.2”)

Weight 1.08 kg (2.38 lbs)

Cooling Natural convection – no fans

Approved for wet locations Yes

Pollution degree PD3

Enclosure Class II double-insulated, corrosion resistant polymeric enclosure

Environ. category / UV exposure rating NEMA Type 6 / outdoor

COMPLIANCE

Certifications

CA Rule 21 (UL 1741-SA), UL 62109-1, UL1741/IEEE1547, FCC Part 15 Class B, ICES-0003 Class B, CAN/CSA-C22.2 NO. 107.1-01

This product is UL Listed as PV Rapid Shut Down Equipment and conforms with NEC 2014, NEC 2017, and NEC 2020 section 
690.12 and C22.1-2018 Rule 64-218 Rapid Shutdown of PV Systems, for AC and DC conductors, when installed according to 
manufacturer’s instructions.

IQ8SP-DS-0002-01-EN-US-2022-03-17

IQ8PLUS-72-2-US

235 – 440

60-cell/120 half-cell, 66-cell/132 half-cell and 72-cell/144 
half-cell

29 – 45

25 – 58

30 / 58

60

IQ8PLUS-72-2-US

300

290

1.21

13

97.6

97
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NXT HORIZON® RAIL SPLICE

RLSPLCM1

Structural internal splice that does 
not interfere with roof connection 
nor module connection. 
Pre-assembled thread cutting bolts.FLASHKIT PRO

DARK: 004055D
MILL: 004055M

SOLARHOOKS

All varieties

FLASHLOC™ DUO

DARK: 004275D
MILL: 004275M

The culmination of over two decades of experience. Thoughtful design, 
rigorous engineering, world-class support, and a reliable supply chain are the 
foundation of what makes us confident that NXT HORIZON

®

 is the NXT Level 
of DESIGN, SIMPLICITY, and VALUE. 

NXT HORIZON® COMBO CLAMP

DARK: CCLAMPD1
MILL: CCLAMPM1

Clicks into rail anywhere (even where 
there are cables!) 
Self-standing clamp with spring 
combines as both mid and end clamp. 
Clamps 30-40 mm modules

NXT HORIZON® RAIL

DARK: 168RLD1
MILL: 168RLM1

Strong, lightweight open channel 
rail with invisible, easy, unfailing 
and integrated wire management 
system.

NXT HORIZON® NORTH/SOUTH WIRE 
MANAGEMENT CLIP

WRMCNSD1

An elegant solution to help installers get to the 
home run. The same hardware works to provide 
both easy entry to rail and adjustability for cable 
thickness.

NXT HORIZON® WIRE MANAGEMENT CLIP

WRMCLPD1

Aesthetic, yet functional accessory that works to 
help installers keep wires inside the rail. 
No zip-ties required. Optional zip tie loop for extra 
wire management capabilities! 

NXT HORIZON®

CAP KIT

ENDCAPD1

Make the install look clean 
with the end cap kit designed 
to complement the module end 
clamp and rail ends.

STRONGHOLD™ ATTACHMENT KIT

DARK: SHCPKTD1
MILL: SHCPKTM1

Rail clicks into the clamps attached to the 
Stronghold™ base. Open slot in L-foot allows 
drop-in rail clamp.

Alternative attachment options:

FlashLoc technology combined with new 
features: click-in rail & open slot L-Foot for 
the best flash-less install experience.

1/2 inch module spacing for efficiency.

Unirac-quality bonding that works both as 
mid and end clamps.

STRONGHOLD™ RAIL CLAMP

DARK: SHCLMPD1
MILL: SHCLMPM1

Adaptable rail connection to attachments 
allows click-in feature compatibility with 
almost all of Unirac’s attachments.

NXT HORIZON® MLPE & LUG CLAMP

LUGMLPE1

Works as either MLPE Mount or Grounding 
Lug connection to the rail. Why source two 
parts when one can do the job?

WIRE MANAGEMENT OPTONS

MP

where 

g 
clamp. 

e
ows 

clean 
designed

module end

ALL NXT HORIZON® SYSTEMS INCLUDE A FREE PERMITTING PLANSET DESIGN - FOR QUESTIONS OR CUSTOMER SERVICE VISIT UNIRAC.COM OR EMAIL NXTPERMITS@UNIRAC.COM

DISCOVER YOUR NXT HORIZON®

®
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PAGE
APPENDIX 1

BONDING RAIL SPLICE

BONDING MICROINVERTER MOUNT
RACK SYSTEM GROUND ALTERNATE ROW-TO-ROW BONDING PATHS

BONDING BETWEEN THERMAL BREAKS
BONDING COMBO MID-END CLAMP ASSEMBLY

Aluminum combo mid-end clamp cap with stainless steel bonding pins that pierce 
module frame  anodization to bond module to module through clamp

Stainless steel bolt bonds aluminum clamp to stainless steel Hex bolt

Aluminum combo mid-end clamp rail nut with stainless steel bonding pins that 
pierce rail anodization to bond module to module through clamp

NOTE: See page M for installation details

Bonding Hardware creates bond between Splice 
bar and each rail section

Aluminum splice bar spans across rail gap to  
create rail to rail bond. Rail on at least one side  
of splice will be grounded.

NOTE: See page I for installation details

Lug is connected at the end of each 
thermal break to the rail

Solid copper wire is connected across the 
gap to bond the two ends

NOTE: See page D for installation details

Stainless steel Tooth lock washer beneath the MLPE 

Tabs on the stainless-steel washer remove anodization 
on the rail and bonds.
NOTE: See page K for installation details

Tabs on the stainless-steel washer pierce 
anodization on the rail to bond rail to ground wire.

Solid copper wire connected to lug is routed to 

NOTE: See page J for installation details and 
alternate racking system grounding methods.

Row-to-row module bonding is accomplished with bonding 
clamp with 2 integral bonding pins.

Alternate method by connecting clips on either module to 
complete the bonding path.

NOTE: See page J for installation details
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Module Type System Level Fire Rating Rail Direction Module 
Orientation

Class A, Class B & Class C Parallel OR Perpendicular to Ridge
  

Landscape OR Portrait

Tested Module Tested Loads Tested Module Area

SunPower SPR-A440 -COM Down: 113 psf, Up: 50 psf , Slope: 
15 psf

Down: 170 psf, Up: 75 psf , Slope: 23 psf

3

SYSTEM LEVEL FIRE CLASSIFICATION

MECHANICAL LOAD TEST MODULES
The modules selected for UL 2703 mechanical load testing were selected to represent the broadest range possible for modules on the market. The tests performed 

to determine applicability), and clear and dark anodized aluminum frames.

UL2703 CERTIFICATION MARKING LABEL: 

are provided with clamps and must be applied to the NXT Horizon Rail at the 
edge of the array.

Note: This racking system may be used to ground and/or mount a PV module 

evaluated for grounding and/or mounting in compliance with the included 
instructions.
  

SYSTEM CERTIFICATION
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SYSTEM CERTIFICATION
Electrical Bonding and Grounding Test Modules
The list below is not exhaustive of compliant modules but shows those that have been evaluated and found to be electrically compatible with the NXT Horizon 
system.

• Use with a maximum over current protection device OCPD of 30A
• Please see the SM UL2703Construction Data Report at Unirac.com to ensure the exact solar module selected is approved for use with NXT Horizon
•
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SYSTEM CERTIFICATION
Electrical Bonding and Grounding Test Modules
The list below is not exhaustive of compliant modules but shows those that have been evaluated and found to be electrically compatible with the NXT Horizon 
system.

• Use with a maximum over current protection device OCPD of 30A
• Please see the SM UL2703Construction Data Report at Unirac.com to ensure the exact solar module selected is approved for use with NXT Horizon
•
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