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CONTRACTOR:
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385-498-6700

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: 15 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:
Duke Energy NC

PERMIT ISSUER:
Town of Angier

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: Manufactured Truss
SHEATHING TYPE: OSB
STANDOFF: SFM Infinity Switchblade Flashkit
RACKING: Unirac SFM Infinity @ 48" OC Portrait / 72" OC Landscape
NUMBER OF ATTACHMENTS: 31

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:
SYSTEM SIZE: 5.25 kW DC
MODULE TYPE: (14) JinKO Solar Eagle JKM375M-6RL3-B
INVERTER TYPE: Enphase IQ7PLUS-72-2-US
MONITORING: Enphase IQ Combiner 3 X-IQ-AM1-240-3
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# OF MODULES: 14
AZIMUTH: 87
PITCH: 27
TSRF: 84%
AREA: 519 ft.²

UNDERGROUND SERVICE LINE

POINT OF INTERCONNECTION
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ATTACHMENT SPACING- SIDE VIEWD
SCALE: 1/2" = 1'-0"

B

A

LANDSCAPE

PORTRAIT

A
B

MODULE
WIDTH

MODULE
WIDTH

PV MODULE

ROOF STRUCTURE

27°

PV MODULE UNIRAC SFM 2" MICRORAIL UNIRAC SFM 6.5" SPLICE

PV MODULE UNIRAC SFM 2" MICRORAIL

23"
MAX. 72" MAX.

23"
MAX. 48" MAX.

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

LANDSCAPE

PORTRAIT
-RACKING ATTACHMENTS TO BE STAGGERED

BY SHIFTING EACH SUBSEQUENT ROW OF
ATTACHMENTS OVER ONE RAFTER.

UNIRAC SFM 6.5" SPLICE

BOTTOM STANDOFF DETAILB
SCALE: 3" = 1'-0"

MIDDLE/TOP STANDOFF DETAILA
SCALE: 3" = 1'-0"

UNIRAC SFM INFINITY
JINKO SOLAR EAGLE JKM375M-6RL3-B

PV MODULE

UNIRAC SFM MICRORAIL/ SPLICE

(E) ROOF
SHEATHING

FLASHING

UNIRAC SFM SLIDER

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

AND FLAT WASHER

(E) BUILDING STRUCTURE

21
2" MIN. EMBED.

JINKO SOLAR EAGLE JKM375M-6RL3-B
PV MODULE

(E) ROOF
SHEATHING

FLASHING

UNIRAC SFM SLIDER AND
TRIMRAIL ROOF ATTACHMENT

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

AND FLAT WASHER

(E) BUILDING STRUCTURE

21
2" MIN. EMBED.

UNIRAC SFM TRIMRAIL
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STRUCTURAL

PV4

STRUCTURAL INFORMATION:
ROOF TYPE (1):

ROOF TYPE: Comp Shingle
SHEATHING TYPE: OSB
FRAMING TYPE: Manufactured Truss
FRAMING SIZE: 2x4 @ 24" OC
CEILING JOIST SIZE: 2x4 @ 24" OC

STANDOFF: SFM Infinity Switchblade Flashkit
RACKING: Unirac SFM Infinity

@ 48" OC Portrait / 72" OC Landscape
NUMBER OF ATTACHMENTS: 31

PV MODULE COUNT: 14 Modules
TOTAL ARRAY AREA: 245.1 ft² (17.51ft²/panel)
TOTAL ROOF AREA: 1039 ft²
ARRAY/ROOF AREA: 23.6%
ARRAY WEIGHT: 700 lbs (50 lbs/panel)
DISTRIBUTED LOAD: 2.86 lbs/ft²
POINT LOAD: 22.58 lbs/attachment

STRUCTURAL NOTES:
----

Manufactured Truss @24" O.C

*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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PV AC DISCONNECT
NON-FUSED

LOCKABLE, VISIBLE OPEN
30A, 240V, 2-POLE

L1
L2
N
EGC

15

UTILITY COMPANY: Duke Energy NC PERMIT ISSUER: Town of Angier

120/240 VAC
60HZ

1 PHASE
TO UTILITY

GRID

ELECTRICAL NOTES:
14 INVERTERS x 290 W AC = 4.06 kW AC

PANEL WATTAGE = 375 W DC

DESIGNER NOTES:
SUBPANEL BREAKER IN INTERIOR PANEL THAT IS BACK TO BACK WITH THE METER.

(1) CIRCUIT OF
7 MODULES

(1) CIRCUIT OF
7 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

(14) JinKO Solar Eagle JKM375M-6RL3-B
UL 1703 COMPLIANT

(14) Enphase IQ7PLUS-72-2-US
UL 1741 COMPLIANT

3

JB-1 EZ SOLAR
JUNCTION BOX

4"x4"x4" PVC
JUNCTION BOX

ENPHASE IQ COMBINER 3
(SOLAR LOAD ONLY)

(E) 200A / 2P

(E) GROUNDING
ELECTRODE(S)

(N) 25A / 2P

(E) LOADS

N

G

N

G

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

L2
L1

N
EGC

L2
L1

N
EGC

(E)

INTERCONNECTION NOTES
705.12(B)(3) THE FOLLOWING METHOD(S) SHALL BE USED TO
DETERMINE THE RATINGS OF BUSBARS: (2) WHERE TWO SOURCES,
ONE A PRIMARY POWER SOURCE AND THE OTHER ANOTHER POWER
SOURCE, ARE LOCATED AT OPPOSITE ENDS OF A BUSBAR THAT
CONTAINS LOADS, THE SUM OF 125 PERCENT OF THE
POWER-SOURCE(S) OUTPUT CIRCUIT CURRENT AND THE RATING OF
THE OVERCURRENT DEVICE PROTECTING THE BUS BAR SHALL NOT
EXCEED 12O PERCENT OF THE AMPACITY OF THE BUSBAR.

15

(E) 200A SUBPANEL

VERIFICATION WILL BE DONE TO ENSURE THE
GROUNDING ELECTRODE SYSTEM IS CONGRUENT
WITH CURRENT REQUIREMENTS. (NEC 250 PART III)
IF NOT, A NEW GROUND ROD WILL BE INSTALLED.

(N) 5 8" COPPER GROUND ROD,
8' LONG, MIN. 6' FROM (E)
GROUNDING CONDUCTOR.

GEC INSTALLED PER NEC
250.64: 6 OR 4 AWG SOLID
COPPER GEC.
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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

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

ELECTRIC SHOCK HAZARD

TERMINALS ON THE LINE AND
LOAD SIDES MAY BE ENERGIZED

IN THE OPEN POSITION

WARNING!

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. [NEC 690.54]

PHOTOVOLTAIC SYSTEM
AC DISCONNECT! !

16.94 A
240 V

RATED AC OUTPUT CURRENT

NOMINAL OPERATING AC VOLTAGE

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. [NEC 705.12(B)(3)]

DUAL POWER SUPPLY

SOURCES: UTILITY GRID AND
PV SOLAR ELECTRIC SYSTEM

WARNING!

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

POWER SOURCE OUTPUT CONNECTION

DO NOT RELOCATE
THIS OVERCURRENT

DEVICE

WARNING!

LABEL 5
APPLY TO THE PV COMBINER BOX
[NEC 705.12 (3)(3)]

THIS EQUIPMENT FED BY MULTIPLE
SOURCES. TOTAL RATING OF ALL

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

AMPACITY OF BUSBAR.

WARNING!

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.
[NEC 690.56(C)]

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

TURN RAPID SHUTDOWN
SWITCH TO THE

"OFF" POSITION TO
SHUT DOWN PV SYSTEM

AND REDUCE
SHOCK HAZARD
IN THE ARRAY

SOLAR ELECTRIC
PV PANELS

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

RAPID SHUTDOWN
SWITCH FOR

SOLAR PV SYSTEM

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]

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!

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]

POWER TO THIS BUILDING IS ALSO

SUPPLIED FROM MAIN DISTRIBUTION

UTILITY DISCONNECT LOCATED

WARNING!

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)]

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

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 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

LABEL 12
AT EXPOSED RACEWAYS, CABLE TRAYS, COVERS AND
ENCLOSURES OF JUNCTION BOXES, AND OTHER
WIRING METHODS. [NEC 690.31(G)(3&4)]

WARNING: PHOTOVOLTAIC
POWER SOURCE

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]
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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)].



The high-powered smart grid-ready  
Enphase IQ 7 Micro™ and Enphase IQ 7+ Micro™ 
dramatically simplify the installation process while 

Part of the Enphase IQ System, the IQ 7 and  
IQ 7+ Microinverters integrate with the Enphase 
IQ Envoy™, Enphase IQ Battery™, and the Enphase 

IQ Series Microinverters extend the reliability 
standards set forth by previous generations and 
undergo over a million hours of power-on testing, 
enabling Enphase to provide an industry-leading 

Enphase  
IQ 7 and IQ 7+
Microinverters

To learn more about Enphase offerings, visit enphase.com

Data Sheet
Enphase Microinverters
Region: AMERICAS

Easy to Install

• Lightweight and simple
• Faster installation with improved, lighter two-wire cabling
• Built-in rapid shutdown compliant (NEC 2014 & 2017)

Productive and Reliable

• Optimized for high powered 60-cell/120 half-cell and 72-
cell/144 half-cell* modules

• More than a million hours of testing
• Class II double-insulated enclosure
• UL listed

Smart Grid Ready

• Complies with advanced grid support, voltage and 
frequency ride-through requirements

• Remotely updates to respond to changing  
grid requirements

• Meets CA Rule 21 (UL 1741-SA)

* The IQ 7+ Micro is required to support 72-cell/144 half-cell modules.
1. No enforced DC/AC ratio. See the compatibility calculator at https://enphase.com/en-us/support/module-compatibility. 
2. Nominal voltage range can be extended beyond nominal if required by the utility.
3. Limits may vary. Refer to local requirements to define the number of microinverters per branch in your area.

To learn more about Enphase offerings, visit enphase.com
 

INPUT DATA (DC)  IQ7-60-2-US IQ7PLUS-72-2-US
Commonly used module pairings¹ 235 W - 350 W + 235 W - 440 W +
Module compatibility 60-cell/120 half-cell PV modules 

only
60-cell/120 half-cell and 72-
cell/144 half-cell PV modules

Maximum input DC voltage 48 V 60 V
Peak power tracking voltage 27 V - 37 V 27 V - 45 V
Operating range 16 V - 48 V 16 V - 60 V
Min/Max start voltage 22 V / 48 V 22 V / 60 V
Max DC short circuit current (module Isc) 15 A 15 A
Overvoltage class DC port II II
DC port backfeed current 0 A 0 A

1 x 1 ungrounded array; No additional DC side protection required;  
AC side protection requires max 20A per branch circuit

OUTPUT DATA (AC)  IQ 7 Microinverter IQ 7+ Microinverter
Peak output power 250 VA 295 VA
Maximum continuous output power 240 VA 290 VA
Nominal (L-L) voltage/range² 240 V /  

211-264 V
208 V /  
183-229 V

240 V /  
211-264 V

208 V /  
183-229 V

Maximum continuous output current 1.0 A (240 V) 1.15 A (208 V) 1.21 A (240 V) 1.39 A (208 V)
Nominal frequency 60 Hz 60 Hz
Extended frequency range 47 - 68 Hz 47 - 68 Hz
AC short circuit fault current over 3 cycles 5.8 Arms 5.8 Arms
Maximum units per 20 A (L-L) branch circuit³ 16 (240 VAC) 13 (208 VAC) 13 (240 VAC) 11 (208 VAC)
Overvoltage class AC port III III
AC port backfeed current 18 mA 18 mA
Power factor setting 1.0 1.0
Power factor (adjustable) 0.85 leading ... 0.85 lagging 0.85 leading ... 0.85 lagging
EFFICIENCY @240 V @208 V @240 V @208 V

97.6 % 97.6 % 97.5 % 97.3 %
97.0 % 97.0 % 97.0 % 97.0 %

MECHANICAL DATA
Ambient temperature range -40ºC to +65ºC
Relative humidity range 4% to 100% (condensing)
Connector type MC4 (or Amphenol H4 UTX with additional Q-DCC-5 adapter)
Dimensions (HxWxD) 212 mm x 175 mm x 30.2 mm (without bracket)
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
Environmental category / UV exposure rating NEMA Type 6 / outdoor
FEATURES
Communication Power Line Communication (PLC)
Monitoring Enlighten Manager and MyEnlighten monitoring options.

Both options require installation of an Enphase IQ Envoy.
Disconnecting means The AC and DC connectors have been evaluated and approved by UL for use as the load-break 

disconnect required by NEC 690.
Compliance 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 C22.1-2015 Rule 64-218 Rapid Shutdown of PV Systems, 
for AC and DC conductors, when installed according manufacturer’s instructions.

Enphase IQ 7 and IQ 7+ Microinverters



The Enphase IQ Combiner 3™ with Enphase 

IQ Envoy™ consolidates interconnection 

equipment into a single enclosure and 

streamlines PV and storage installations by 

providing a consistent, pre-wired solution for 

residential applications. It offers up to four 

2-pole input circuits and Eaton BR series 

busbar assembly.

Enphase  
IQ Combiner 3
(X-IQ-AM1-240-3)

To learn more about Enphase offerings, visit enphase.com

Data Sheet
Enphase Networking

Smart

• Includes IQ Envoy for communication 
and control

• Flexible networking supports Wi-Fi,  
Ethernet, or cellular

• Optional AC receptacle available for PLC 
bridge

• Provides production metering and optional 
consumption monitoring

Simple

• Reduced size from previous combiner
• Centered mounting brackets support single 

stud mounting
• Supports back and side conduit entry
• Up to four 2-pole branch circuits for 240 VAC 

plug-in breakers (not included)
• 80 A total PV or storage branch circuits

Reliable

 
3R enclosure

• Five-year limited warranty
• UL listed To learn more about Enphase offerings, visit enphase.com

© 2018 Enphase Energy. All rights reserved. Enphase, the Enphase logo, IQ Combiner 3, and other trademarks or service names are the 
trademarks of Enphase Energy, Inc. 
2019-11-04

MODEL NUMBER

IQ Combiner 3  IQ Combiner 3 with Enphase IQ Envoy™ printed circuit board for integrated revenue grade PV 
production consumption

ACCESSORIES and REPLACEMENT PARTS (not included, order separately)

Plug and play industrial grade cellular modem with data plan for systems up to 60 

CT-200-SPLIT
Split core current transformers enable whole home consumption

Wireless USB adapter

Circuit Breakers

  Circuit breaker, 2 pole, 20A, Eaton BR220 
Power line carrier (communication bridge pair), quantity - one pair

XA-ENV-PCBA-3 Replacement IQ Envoy printed circuit board (PCB) for Combiner 3

ELECTRICAL SPECIFICATIONS

Rating Continuous duty

System voltage

Eaton BR series busbar rating

90 A

64 A

200 A solid core pre-installed and wired to IQ Envoy

MECHANICAL DATA

Weight

Ambient temperature range

Cooling Natural convection, plus heat shield

Enclosure environmental rating

Wire sizes •  
•  
•  
•  

Altitude

INTERNET CONNECTION OPTIONS

Integrated Wi-Fi

Ethernet

Cellular
(not included)

COMPLIANCE

Compliance, Combiner

Compliance, IQ Envoy

Enphase IQ Combiner 3
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From: Deep Vora Intertek
To: Klaus Nicolaedis
Cc: Robert Danastasio; Sam Doshi Intertek
Subject: RE: Unirac SFM module listing
Date: Tuesday, July 27, 2021 6:31:09 PM
Attachments: image003.png

image004.png
image005.png

Hello Klaus,
I can confirm that through your last UL 2703 report update for your Sun Frame Micro Rail PV
Mounting System in May 2021, Intertek added the following list of solar module frames for REC PV
module manufacturer after evaluation and frame profile comparison.

REC Alpha 72 is one of these added modules.

Please let me know if you need any other information.

Sunny regards,
Deep Vora
Photovoltaic Project Engineer

25800 Commercentre Drive
Lake Forest, CA 92630
Email: deep.vora@intertek.com
Mobile: +1 (480) 738 9760
Office: +1 (949) 393 3522 Ext: 11756805

From: Klaus Nicolaedis <Klaus.Nicolaedis@unirac.com> 
Sent: Monday, July 26, 2021 7:08 AM
To: Deep Vora Intertek <deep.vora@intertek.com>
Cc: Robert Danastasio <robert.danastasio@unirac.com>
Subject: [External] Unirac SFM module listing

Hi Deep,

We have an AHJ questioning if the REC Alpha 72 is approved because of how we list the REC modules
in the IM.



 

 
Can you send us an email with your signature block stating that the following modules are approved
with SFM?
 
Alpha
Alpha 72
Alpha Black
 
 
Kind regards,

      

Klaus Nicolaedis
CERTIFICATION ENGINEER
Unirac, Inc.
klaus.nicolaedis@unirac.com
direct 505.462.21901411 Broadway Blvd. NE, Albuquerque NM - 87102   

CONFIDENTIALITY NOTICE
This email may contain confidential or privileged information, if you are not the intended recipient, or the person responsible
for delivering the message to the intended recipient then please notify us by return email immediately. Should you have
received this email in error then you should not copy this for any purpose nor disclose its contents to any other person.
 

This message is from an EXTERNAL SENDER - please be CAUTIOUS, particularly with links and
attachments.



SFM 
SUN
FRAME
MICRORAIL™ INSTALLATION GUIDE PAGE

SYSTEM COMPONENTS C

TrimrailTM Flashkit
Sub-Components: 

3" Wide Flashing

Functions:
• TM

•

Features: 
•
•

• Shed and Seal Technology 

TrimrailTM and Module Clips
Sub-Components: 

Trim Rail
Module Clip

TrimrailTM

Functions: 
•
•
•
•

Features: 
•
•

•
38, and 40mm

Module Clips
Functions: 
•
•

Features: 
• TM

•

TrimrailTM Splice
Sub-Components: 

Functions: 
•
•
• TM

• TM

Features: 
• TM pieces
•



SFM 
SUN
FRAME
MICRORAIL™ INSTALLATION GUIDE PAGE

SYSTEM COMPONENTS D

SFM Slider Flashkit
Sub-Components: 

Functions: 
• -

•

Features: 
•

• Shed and Seal Technology

Wire Bonding Clip w/ 8AWG
Functions: 
•
• TM

• Single Use Only

Features: 

MLPE Mounting Assembly
Sub-Components: 

Functions: 
•
•

Features: 
•
• UL2703 Recognized

Module-to-Module N-S Bonding
Sub-Components: 

Functions/ Features: 
•
• Single Use Only
•

Trim -to- Module Bonding Clamp
and Floating Trim Clamp
Sub-Components: 

Functions/ Features: 
• TM

• TM

•
•
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FLASHING & SLIDERS G

PILOT HOLES: FLASHINGS:

INSTALL SLIDERS AND TRIMRAIL ROOF ATTACHMENTS:
• 
NOTE: Use Lag screw or structural fastener with a maximum diameter of 5/16" 
•
•
•

INSTALL SLIDERS AND 
ROOF ATTACHMENTS:

NOTE: If N-S module edge is within 1” of the 
shingle course above, you have the option to 
pivot / rotate slider at the attachment point 
to span the next course and cut shingles as 
required.

UP-SLOPE

DOWN-SLOPE

Mod NS + 1"

Mod NS + 1"

N/S MODULE EDGE

Rotate Slider

Cut Shingles as Required

Less Than 1"


