GENERAL NOTES AERIAL VIEW §
CODE AND STANDARDS - e B : : .

1. ALL WORK SHALL COMPLY WITH 2017 NATIONAL ELECTRIC CODE (NEC), 2018 NORTH CAROLINA BUILDING CODE B L U E R AV E N

(NCBC), 2018 NORTH CAROLINA RESIDENTIAL CODE (NCRC), PLUMBING CODE (NCPC), AND ALL STATE AND LOCAL
BUILDING, ELECTRICAL, AND PLUMBING CODES.
2. DRAWINGS HAVE BEEN DETAILED ACCORDING TO UL LISTING REQUIREMENTS.

1403 N. Research Way
Orem, UT 84097
800.377.4480

WWW.BLUERAVENSOLAR.COM

SITE NOTES / OSHA REGULATION

1. ALADDER SHALL BE IN PLACE FOR INSPECTION IN COMPLIANCE WITH OSHA REGULATIONS.

2. THE PV MODULES ARE CONSIDERED NON-COMBUSTIBLE AND THIS SYSTEM IS A UTILITY INTERACTIVE SYSTEM.
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.
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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 MANUFACTURER'S 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.
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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 NEC 690.4(B).
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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) -l CONTRACTOR:
IN ACCORDANCE WITH NEC CODE 110.14(D) ON ALL ELECTRICAL CONNECTIONS. P T BRS FIELD OPS
L | & 800-377-4480
EQUIPMENT LOCATIONS L 5
1. PROPER ACCESS AND WORKING CLEARANCE AROUND EXISTING AND PROPOSED ELECTRICAL EQUIPMENT « B b
WILL BE PROVIDED AS PER SECTION NEC 110.26. E - " m
2. EQUIPMENT INSTALLED IN DIRECT SUNLIGHT MUST BE RATED FOR EXPECTED OPERATING TEMPERATURE AS 1 o
SPECIFIED BY NEC 690.31(A) AND NEC TABLE 310.15(B). e j O @)
3. ALL EQUIPMENT SHALL BE INSTALLED ACCESSIBLE TO QUALIFIED PERSONNEL ACCORDING TO NEC = Sealed For U D
APPLICABLE CODES. J i o . <
4. ALL COMPONENTS ARE LISTED FOR THEIR PURPOSE AND RATED FOR OUTDOOR USAGE WHEN APPROPRIATE. o E EX|st|ng Roof & (ZD 8 ; E
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PV SYSTEM SPECIFICATIONS
TOTAL NUMBER OF MODULES: 15
MODULE MAKE AND MODEL: Seraphim SEG-405-BMD-TB
MODULE WATTAGE: 405W DC

INVERTER MAKE AND MODEL: Enphase 1Q8PLUS-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
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DC SYSTEM SIZE: 6.075 kW DC

CUSTOMER INFORMATION:
AC SYSTEM SIZE: 4.35 kW AC

Anthony Cartona
Linden North Carolina 28356

180 Rainy Beck Way

DRAWING BY:

PremiumCAD

PLOT DATE:

March 31, 2023

PROJECT NUMBER:

735675

SHEET NAME:

SITE PLAN

REVISION: PAGE NUMBER:

0 PV2




PV SYSTEM SPECIFICATIONS

TOTAL NUMBER OF MODULES: 15

MODULE MAKE AND MODEL: Seraphim SEG-405-BMD-TB

MODULE WATTAGE: 405W DC

INVERTER MAKE AND MODEL: Enphase 1Q8PLUS-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

MP1

# OF MODULES: 15

AZIMUTH: 267
PITCH: 34
TSRF: 81%
AREA: 621 ft.2
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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

ATTACHMENT: SFM Infinity Flashkit
RACKING: Unirac SFM Infinity

@ 48" OC Portrait / 72" OC Landscape
NUMBER OF ATTACHMENTS: 36

PV MODULE COUNT: 15 Modules

TOTAL ARRAY AREA: 306.0 ft2 (20.4ft2/panel)
TOTAL ROOF AREA: 2010 ft2

ARRAY/ROOF AREA: 15.2%

ARRAY WEIGHT: 750 Ibs (50 Ibs/panel)
DISTRIBUTED LOAD: 2.45 |bs/ft2

POINT LOAD: 20.83 Ibs/attachment

STRUCTURAL NOTES:

None

*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.

PV MODULE

UNIRAC SFM 2" MICRORAIL —\

UNIRAC SFM 6.5" SPLICE

2
23 72" MAX |
MAX. ' ! LANDSCAPE
PV MODULE UNIRAC SFM 2" MICRORAIL UNIRAC SFM 6.5" SPLICE
2

. I N

MAX. 48" MAX. -
ATTACHMENT SPACING- FRONT VIEW
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SCALE: 3/4" = 1'-0"
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UNIRAC SFM INFINITY

SERAPHIM SEG-405-BMD-TB
PV MODULE

FLASHING

(1) 5/16" STAINLESS STEEL LAG BOLT \

WITH 2-1/2" MIN. EMBEDMENT
AND FLAT WASHER
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SCALE: 3" =1'-0"
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(E) ROOF
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(E) BUILDING STRUCTURE
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SERAPHIM SEG-405-BMD-TB
PV MODULE

UNIRAC SFM TRIMRAIL

UNIRAC SFM SLIDER AND
TRIMRAIL ROOF ATTACHMENT

(1) 5/16" STAINLESS STEEL LAG BOLT \

WITH 2-1/2" MIN. EMBEDMENT
AND FLAT WASHER
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(1} 10 AWG THHN/THWN-2, CL., BLACK [L1) 182 A AC [TE] 10 AWG THHN/THWN-2, CU., BLACK (L1) MAX 9.7 A ACQ (1) 10 AWG THHN/THWN-2, CU., BLACK {L1] MAX 9.7 A A( H1) 12-2 TC-ER, THHM/THWN-2, CLJ. MAX 5.7 AAC
15 (1) 10 AWGE THHN/THWN-2, CU., RED (L2) 240 W AC 3 (2) 10 AWG THHN/THWN-2, CU., RED (L 2) 240 ¥V AQ (1) 10 AWG THHN/THWN-2, CL., RED (L2} 240 v AQ 1 (1) b5 AWG BARE, CU (EGC) 240 ¥V AC \"h_._.‘
{11 10 AWG THHN THWN-2, CU,, WHITE [N) 1) 10 AWG THHN/THWN-2, CL., GREEN [EGC]) (1) 10 AWG THHN/THWN-2, CU,, GREEN [EGC]
(1) 10 AWG THHN/THWN-2, CU., GREEN (EGC) OR 10- 2 UF-B'W/G [OR NM-B}, THHN/THWN-2, SOLID CU
(1] 34 INCH EMT EXTERIOHR (1) 3/4 INCH EMT EXTERIOR 1 3/4 INCH EMT [Not Required for UF-B or NM-B Cable]  INTERIOR EXTERIOR

DESIGNER NOTES:

LOAD SIDE BREAKER IN MSP, EXTERIOR POI.

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

ENPHASE IQ COMBINER 4
X-1Q-AM1-240-4
(SOLAR LOAD ONLY)

BLUE RAVEN

1403 N. Research Way
Orem, UT 84097

800.377.4480
WWW.BLUERAVENSOLAR.COM

ELECTRICAL NOTES:

15 INVERTERS X 290 W AC = 4.35 KW AC
PANEL WATTAGE = 405 W DC

(15) Seraphim SEG-405-BMD-TB
UL 1703 COMPLIANT

(15) Enphase IQ8PLUS-72-2-US

UL 1741 COMPLIANT
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(1) CIRCUIT OF

NABCEP

4"x4"x4" PVC ~ JB-1 EZ SOLAR
PV AC DISCONNECT JUNCTION BOX JUNCTION BOX
(E) 200A / 2P NON-FUSED (N) 20A / 2P B
LOCKABLE, VISIBLE OPEN u N IB lu NIB1 L N
30A, 240V, 2-POLE | 2 J1 2 [ 2 | |§l:
W N ———Jeccl Mg ——Jeccl T==1]
(E) LOADS ENVOY| r
*PV BREAKER TO BE LOCATED |
1 AT OPPOSITE END OF BUSSING 15A/ 2P :
I I FROM MAIN BREAKER N |
(N) 25A / 2P N) 20A 1 2P |
1 5 0% 5 ® 1 | u N IB1 L, N
L N ° N || 2 | JTT
L I P eec _\ | T ———— 1= ]
| G :
120/240 VAC | [N : —
60HZ |
1 PHASE |
TO UTILITY |
GRID |
Gh———— _
,
T
| |
|
r———>""""7"""7 1
| |

(E) GROUNDING
ELECTRODE(S)

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

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

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

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 120 PERCENT OF THE AMPACITY OF THE BUSBAR.

Ch B8

UTILITY COMPANY: Duke Energy NC

i (1) CIRCUIT OF
Eigg_,___ﬁegg_g—_ © 7 MODULES
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Scott Gurney
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BLUE RAVEN
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MODULE SPECIFICATIONS Seraphim SEG-405-BMD-TE  DESIGN LOCATION AND TEMPERATURES CONDUCTOR SIZE CALCULATIONS
RATED POWER (5TC) 405 W TEMPERATURE DATA SOURCE ASHRAE 2% AVG. HIGH TEMP|  |MICROINVERTER TO MAX. SHORT CIRCUIT CURRRENT {I5C) = 9.7 AAC
MODULE vOC 372V DC STATE MNorth Carclina| |JUNCTION BOX (1) MAX. CURRENT (ISCX1.25)= 121 AAC
MODULE VMP 30.93 v DC CITY Linden CONDUCTOR (TC-ER, COPPER (20°C)) = 12 AWG
MODULE ImpP 131 ADC WEATHER STATION SEYMOUR-JOHNSON AFB CONDUCTOR RATING = 30 A
MODULE 15C 13.7 A DC ASHRAE EXTREME LOW TEMP (*C) -10 AMB. TEMP. AMP. CORRECTION= 091
VOC CORRECTION -0.26 %/°C ASHRAE 2% AVG. HIGH TEMP (*C) 38 ADIUSTEDANMP.= 273 > 121
VP CORRECTION -0.34 %/°C JUNCTION BOX TO MAX. SHORT CIRCUIT CURRRENT(ISC) = 9.7 AAC
SERIES FUSE RATING 5 ADC SYSTEM ELECTRICAL SPECIFICATIONS CIR1 CiR2 CIR3 (CIR4 CIR5 CIRG JUNCTION BOX (2) MAX. CURRENT (I5CX1.25)= 121 AAC
ADJ. MODULEVOC @ ASHRAE LOW TEMP 40.6 V DC NUMBER OF MODULES PER MPPT 8 7 CONDUCTOR (UF-B, COPPER (B80°C)) = 10 AWG
ADJL. MODULE VMP @ ASHRAE 2% AVG. HIGH TEMP 26.2 V DC DC POWER RATING PER CIRCUIT (STC) 3240 2835 CONDUCTOR RATING = 30 A
TOTAL MODULE NUMBER 15 CONDUWIT FILL DERATE = 1
MICROINVERTER SPECIFICATIONS Enphase 108+ Microinverters  |STC RATING OF ARRAY 6075 AMB, TEMP. AMP. CORRECTION = 091
POWER POINT TRACKING [MPPT) MIN/MAX 30 - 58 voC AC CURRENT @ MAX POWER POINT (IMP] 9.7 85 ADJUSTED AMP.= 273 > 121
MAXIMUM INPUT VOLTAGE 60 v DC MaX. CURRENT (IMP X 1.25) 121 | 10.5875 JUNCTION BOX TO MAX. SHORT CIRCUIT CURRRENT {ISC) = 9.7 AAC
MAXIMUM DC SHORT CIRCUIT CURRENT 15 ADC OCPD CURRENT RATING PER CIRCUIT 20 20 COMBINER BOX (3) MAX. CURRENT [ISCX1.25)= 121 AAC
hAAXIMUM USABLE DC INPUT POWER 440 W MaX. COMB. ARRAY AC CURRENT (IMP) 18.2 COMNDUCTOR (UF-B, COPPER (B0°C)) = 10 AWG
MAXIMUM OUTPUT CURRENT 1.21 A AC MAX. ARRAY AC POWER 4350W AC CONDUCTOR RATING = 30 A
AC OVERCURRENT PROTECTION 20 A CONDUITFILLDERATE= 0.8
MAXIMUM OUTPUT POWER 290 W AC VOLTAGE RISE CALCULATIONS DIST(FT) COND. JRISE{V) VEND(V) %VRISE AMB. TEMP. AMP. CORRECTION = 091
CEC WEIGHTED EFFICIENCY a7 % VRISE SEC. 1 (MICRO TQ JBOX) 28.8 12 Cu, 0.93 24093 0.39% ADJUSTED AMP.= 2184 = 121
WVRISE SEC. 2 (JBOX TO COMBINER BOX) 40 10 Cu, 0.98 24098 0.41% COMBINER BOXTO INVERTER RATED AMPS = 18.2 AAC
AC PHOTOVOLATIC MODULE MARKING (NEC 650.52) VRISE SEC. 3 [COMBINER BOX TO POI) 5 10 Cu, 0.23 24023  0.10% MAIN PV OCPD (15) MAX. CURRENT [RATED AMPS X1.25) = 22.69 A AC
NOMINAL OPERATING AC VOLTAGE 240V AC TOTAL VRISE 214 242.14  0.839% CONDUCTOR (THWN-2, COPPER (75°C TERM.)) = 10 AWG
NOMINAL OPERATING AC FREQUENCY 47 - BBHZ AC CONDUCTOR RATING = IS A
MAXIMUM AC POWER 240 VA AC PHOTOVOLTAIC AC DISCONNECT QUTPUT LABEL (NEC 690.54) CONDLNT FILL DERATE = 1
MAXIMUM AC CURRENT 10 AAC AC OUTPUT CURRENT 18.2 AAC AMB. TEMP. AMP. CORRECTION = 091
MAXIMUM OCPD RATING FOR AC MODULE 20 AAC NOMINAL ACVOLTAGE 240 V AC ADJUSTED AMP. = 3185 = 227

NABCEP
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PV INSTALLATION
PROFESSIONAL

Scott Gurney
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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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STANDARD LABELS

ELECTRIC SHOCK HAZARD

TERMINALS ON THE LINE AND
LOAD SIDES MAY BE ENERGIZED
IN THE OPEN POSITION

PHOTOVOLTAIC SYSTEM
A ACDISCONNECT A

RATED AC OUTPUT CURRENT 18.15 A
NOMINAL OPERATING AC VOLTAGE 240 V

DUAL POWER SUPPLY

SOURCES: UTILITY GRID AND
PV SOLAR ELECTRIC SYSTEM

POWER SOURCE OUTPUT CONNECTION

DO NOT RELOCATE
THIS OVERCURRENT
DEVICE

THIS EQUIPMENT FED BY MULTIPLE
SOURCES. TOTAL RATING OF ALL
OVERCURRENT DEVICES, EXCLUDING
MAIN SUPPLY OVERCURRENT
DEVICE, SHALL NOT EXCEED
AMPACITY OF BUSBAR.

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

TURN RAPID SHUTDOWN
SWITCH TO THE

"OFF" POSITION TO SOLAR ELECTRIC
SHUT DOWN PV SYSTEM FYPIRES
AND REDUCE
SHOCK HAZARD

IN THE ARRAY

RAPID SHUTDOWN

SWITCH FOR
SOLAR PV SYSTEM

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)]

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

POWER TO THIS BUILDING IS ALSO
SUPPLIED FROM MAIN DISTRIBUTION
UTILITY DISCONNECT LOCATED

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.

PHOTOVOLTAIC SYSTEM
COMBINER PANEL

DO NOT ADD LOADS

UTILITY MAIN

METER SERVICE PANEL

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)]

ADDITIONAL LABELS

SUBPANEL
(IF INTERCONNECTION AC PV PV COMBINER
IS MADE HERE) DISCONNECT METER BOX

BLUE RAVEN

1403 N. Research Way
Orem, UT 84097

800.377.4480
WWW.BLUERAVENSOLAR.COM

CONFIDENTIAL- THE INFORMATION
HEREIN CONTAINED SHALL NOT BE
USED FOR THE BENEFIT OF ANYONE
EXCEPT BLUE RAVEN SOLAR NOR
SHALL IT BE DISCLOSED IN WHOLE OR
IN PART TO OTHERS OUTSIDE
RECIPIENTS ORGANIZATION, EXCEPT
IN CONNECTION WITH THE SALE AND
USE OF THE RESPECTIVE EQUIPMENT,
WITHOUT THE WRITTEN PERMISSION
OF BLUE RAVEN SOLAR LLC.
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IF BREAKER
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)

LACARD

@

OR PLACARD

OICIO
©O®E
QICIO

N

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]

BHOHE

& ®
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*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.

SHEET NAME:

LABELS

REVISION:

0

PAGE NUMBER:

PV7




SEG SOLAR INC. (SEG)
WWW.segsolar.com

= SEG

SEG SOLAR INC. (SEG)
Www.segsolar.com

BLUE RAVEN

Mechanical Specifications

External Dimension

1722 x 1134 x 30 mm

Technical Drawing

3041mm

1403 N. Research Way
Orem, UT 84097

800.377.4480
WWW.BLUERAVENSOLAR.COM

CONFIDENTIAL- THE INFORMATION

Weight 21.5kg 11181004} HEREIN CONTAINED SHALL NOT BE
Solar Cells PERC Mono crystalline(108 pcs) T USED FOR THE BENEFIT OF ANYONE
Front Glass 3.2/ mm AR coating semi-tempered glass / low iron 1 euning ol EXCEPT BLUE RAVEN SOLAR NOR
Backsheet Transparent backsheet SHALL IT BE DISCLOSED IN WHOLE OR
; - IN PART TO OTHERS OUTSIDE
Frame Black anodized aluminium alloy RECIPIENTS ORGANIZATION, EXCEPT

Junction Box

Connector Type

IP68 / 3 diodes

MC4

1 10+1mm

IN CONNECTION WITH THE SALE AND
USE OF THE RESPECTIVE EQUIPMENT,

[0.39:0.04in]

WITHOUT THE WRITTEN PERMISSION
OF BLUE RAVEN SOLAR LLC.

Cable Type / Length 12 AWG PV Wire (UL/IEC) / 1200 mm [

5400 Pa / 113 psf* ig

o8 len

1400+1r
[55.12+0.04in]

Mechanical Load(Front)

Mechanical Load(Rear) 3600 Pa/ 75 psf* I I I

*Refer to SEG installation Manual for details

SIV SERIES

Small Changes, Big Accomplishments Packing Configuration ﬁ NABCEP
Container 20'GP 40'HQ [

405-420W : $ S| CERTIFIED
Pallets per Container 6 26 {427 w " PV INSTALLATION
Pieces per Container 240 936 4552056 PROFESSIONAL

For details, please consult SEG. Scott Gurney

. .. #PV-011719-015866
Electrical Characteristics

CONTRACTOR:
BRS FIELD OPS

SEG-405-BMD-TB SEG-410-BMD-TB SEG-415-BMD-TB SEG-420-BMD-TB

Front Front Back Front Front Back Front Front Back Front  Front Back
sTC NOCT NoCT sTC NOCT STC STC NoCT STC
385-498-6700
Maximum Power -P, (W) 405 304 284 410 308 287 415 311 291 420 314 294
Open Circuit Voltage -V_ (V) 37.22 34.73 37.20 37.32 34.81 37.30 37.42 34.90 37.40 37.52 34.99 37.50
Short Circuit Current -1 (A) 13.70 11.07 9.66 13.80 11.15 9.73 13.90 11.23 9.80 1400 1131 9.87
Maximum Power Voltage -V, (V) 30.93 28.91 30.98 31.05 29.05 31.03 31.16 29.19 31.17 31.28 29.33 31.29
Maximum Power Current -1, (A) 13.10 10.51 9.17 13.21 10.59 9.25 13.32 10.66 9.34 13.43 10.73 9.42
Module Efficiency STC-n,, (%) 20.74 21.00 21.25 2151
SIV SERIES PRODUCT CERTIFICATION I — 0,459
SEG Solar INC. (SEG) redefined the high-efficiency module series by IEC61215:2016; IEC 61730:2016; UL1703; UL61730/CSA/CEC Pmax Temperature Coefficient -0.34 %/°C
integrating 182mm silicon wafers with multi-busbar and half-cut cell IEC62804 PID - .
- X . i IEC61701 Salt Mist Voc Temperature Coefficient -0.26 %/°C
technologies. SEG panel combined creative technology effectively |EC62716 Ammonia Resistance

Isc Temperature Coefficient +0.05 %/°C

and extremely improved the module efficiency and power output. IEC60068 Dust and Sand

IEC61215 Hailstone(25mm) STC: Irradiance 1000 W/m?2 module temperature 25°C AM=1.5
Fire Type (UL61730):1/29 (Typel-HV Type29-BG) NOCT: Irradiance 800W/m? ambient temperature 20°C module temperature 45°C wind speed: 1m/s

39 IV Curve
1S014001:2015; 1SO9001:2015; 1SO45001:2018 Power measurement tolerance: +/-3%

* KEY FEATURES 2015, 15050012015, 15045001 e
@ Camy weme | CE @ Rear Side Power Gain(SEG-410-BMD-TB)

o 100 Wi 4

The transmittance of 400~1100nm band in the transparent

region is 290% Power Gain 10% 15% 20% 25% 30%
Using POE or EVA package, there is no need to worry e INSURANCE Maximum Power -P,, (W) 451 472 492 513 533 —
about component power attenuation caused by PID PlCC Open Circuit Voltage -V (V) 37.22 37.22 37.22 37.22 37.22
. Short Circuit Current -1__ (A) 15.18 15.87 16.56 17.25 17.94
A transparent backsheet reduces module weight by
L - . ) M Power Voltage -V, (V)
30%, resulting in reduced shipping and installation costs e WARRANTY aximum Power Voltage -V.,, (V) 31.05 31.05 81.05 31.05 31.05
100% Maximum Power Current -, (A) 14.53 15.19 15.85 16.51 17.17

Through ultraviolet 500kWh/m2 strict test, fully meet the 98% pp98%  Additional Value from Linear Warranty

requirements of 25 years of use of the modules Application Conditions DRAWING BY-

Timely release of packaging material decomposition of Maximum System Voltage 1500V DC

acetic acid, effectively reduce the concentration of Maximum Series Fuse Rating 25 A

aceticacid modules )
Operating Temperature -40~+85 °C PLOT DATE:

Consistent with conventional component production Nominal Operating Cell Temperature 4542 °C

i i i G d Li I
process, no need to modiy production equipment AP s barany Biaciy 70%10%

PROJECT NUMBER:

Specifications are subject to change without further notification SEG-DS-EN-2022V1.0 © Copyright 2022 SEG
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2 ENPHASE

DATA SHEET

|Q8 and IQ8+ Microinverters

Our newest Q8 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.

Enphase

J

year limited
warranty

Part of the Enphase Energy System, |Q8 Series 1Q8 Series Microinverters redefine reliability
Microinverters integrate with the Enphase 1Q Battery, standards with more than one million cumulative
Enphase IQ Gateway, and the Enphase App monitoring  hours of power-on testing, enabling an industry-
and analysis software. leading limited warranty of up to 25 years.

CERTIFIED

Connect PV modules quickly and easily to 1Q8 Series 1Q8 Series Microinverters are UL Listed as

Microinverters using the included Q-DCC-2 adapter PV Rapid Shut Down Equipment and conform with

cable with plug-n-play MC4 connectors. various regulations, when installed according to
manufacturer’s instructions.

© 2022 Enphase Energy. All rights reserved. Enphase, the Enphase logo, Q8 Microinverters, and other
names are trademarks of Enphase Energy, Inc. Data subject to change.

1Q8SP-DS-0002-01-EN-US-2022-03-17

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 Il 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

* Only when installed with IQ System Controller 2,

meets UL 1741.

**1Q8 and IQ8Plus supports split phase, 240V

installations only.

IQ8 and IQ8+ Microinverters

INPUT DATA (DC) 108-60-2-US 108PLUS-72-2-US
Commonly used module pairings' w 235 -350 235 - 440

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

Module compatibility 60-cell/120 half-cell

half-cell
MPPT voltage range v 27-37 29-45
Operating range v 25-48 25-58
Min/max start voltage v 30748 30/ 58
Max input DC voltage v 50 60

Max DC current? [module Isc] A 15
Overvoltage class DC port Il
DC port backfeed current mA (o]

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

OUTPUT DATA (AC) 108-60-2-US 108PLUS-72-2-US
Peak output power VA 245 300
Max continuous output power VA 240 290
Nominal (L-L) voltage/range® 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 2

3cycles Arms

Max units per 20 A (L-L) branch circuit* 16 13
Total harmonic distortion <5%

Overvoltage class AC port 1]

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 -40°C to +60°C (-40°F to +140°F)

Relative humidity range 4% t0 100% (condensing)

DC Connector type MC4

Dimensions (HXWxD) 212 mm (8.3”) x175 mm (6.9”) x 30.2 mm (1.2”)

Weight 1.08 kg (2.38 Ibs)

Cooling Natural convection - no fans

Approved for wet locations Yes

Pollution degree PD3

Enclosure Class Il double-insulated, corrosion resistant polymeric enclosure

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

COMPLIANCE

CARule 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

Certifications 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.

(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. 1Q8SP-DS-0002-01-EN-US-2022-03-17
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Enphase Networking

IQ Combiner 4/4C

EAQ-ANT-240-4C = B
X2-00-ANT-240-4C (IEEE 1547:2018)

¥AQ-AMT-240-4 ~
X2-10-AM1-240-4 (IEEE 1547:2018)

LISTED

To learn more about Enphase offerings, visit enphase.com
10-C-4-4C-D5-0103-EN-LUS-12-20- 2022

The 1Q Combiner 4/4C with 10 Gateway

ntegrated LTE-M1 cell modem (included

only with 1Q Combiner 4C) consolidates
nterconnection equipment iNto a single

closure. |t streamlines 1Q Microlnveriers and

e installations by providing a consistent,

pre-wired solut

ion for residential application

our Z2-pole input circuits and

Eaton BR series busbar assembly

Smart

Inciudes IQ Gateway for communication and control
Includes Mobile Connect cellular modem
(CELLMODEM-M1-06-5P-05), included only with

10 Combiner 4C

Includes solar shield to match Enphase IQ Battery
aesthetics and deflect heat

Supports Wi-Fi, Ethernet, or cellular connectivity
Optional AC receptacie available for PLC bridge
Provides production metering and consumption

mnnltr}rmg

Simple

Mounts on single stud with centered brackets
Supports bottom, back and side conduit entry
Allows up to four 2-pole branch circuits for 240VAC
plug-in breakers {not included)

BDA total PV or storage branch circuits

Reliable

Durable NRTL-certified NEMA type 3R enclosure
Flhva-year limited warranty

Two years labor reimbursement program coverage
included for both the 10 Combiner SKU's

LIL listed

X2-1Q-AM1-240-4 and X2-10-AM1-240-4C comply with
IEEE 1547:2018 (UL 1741-58, 37 Ed.)

S ENPHASE

1Q Combiner 4/4C

BLUE RAVEN

MODEL NUMBER

10 Coambiner 4
EAQ-AMT-240-4
N2-0-AM1-280-4 (FEEE 1547:2018)

18]

1 Carmbiner 4 with 10 Gatewny printed circult board for ivtegrsied revenue grade PY production matering (ANSI C12.20 £ 0.5%)
and consumistion monitodng 1+ 2. 5%). Inchides & siver solar shield 10 match the 10 Batteny and 10 Sysiem Comtroller 2 a6d 1o
dheflect hent

DOEM-M1-06-5P-05), ap
exico, Puerin

adequats ce

toller arvd 10 de

1403 N. Research Way
Orem, UT 84097

800.377.4480
WWW.BLUERAVENSOLAR.COM

ACCESSORIES AND REPLACEMENT PARTS

Supporied micrainveriers

Communicailons Kit
COMMS-GCELLMODEM-M
CELLMODEM-8
CELLMODEM: 8
Circwit Brenkesg
BRK-10A-2- 240V
BRE-15A2-240V
BRE-ZDA-2P-240V
BRE-154-2P-240V-B
BRE-Z0A-ZP-Z240¥-B
KASOLARSHIELD-ES

XAPLUG-120-2

K-Hp-NA-HD-1254

Consurmption manitofing CT
{CT-200-SPLIT/CT-200-CLAMP)

{nol inciuded, order separately)

106, 107, and IGR. (Do not mix Q6T Microinverters with 108)

des COMME-KIT-0N and CE
g LTE-M1 collular moda:

hisad LTE-M1
Supports Eaton BR210, BRI TS, BR220, BR230, BR240, BR250, and BR260 circult breakers
Clrcult breaker, 2 pole. 104, Eaton BRZ10

ult breaker, 2 pole, 15A, Eaton BR215

LLMDDEM-M1-06-5P-05 with 5-year Sprnt dats plan
Spri 4
af ATET data plan

Circult breaker, Z pote, 204, Eaton BR2Z0

Circuit breoaker, 2 pole, 154, Eaton BRZ 158 with hold down kit support
Circull breakes, 2 pode, 204, Eaton BRZZOB with hold down kit support

feptacement solar shisld for 10 Combiner 4745
Accessary receptache for Power Line Camier in 10 Combiner 4/4C {reguéred for EPLC-01]
Hold-dawn kit {or Eston circwit bresker with scoews

A padt ol 2004 split oode cufient translofnmers

CONFIDENTIAL- THE INFORMATION
HEREIN CONTAINED SHALL NOT BE
USED FOR THE BENEFIT OF ANYONE
EXCEPT BLUE RAVEN SOLAR NOR
SHALL IT BE DISCLOSED IN WHOLE OR
IN PART TO OTHERS OUTSIDE
RECIPIENTS ORGANIZATION, EXCEPT
IN CONNECTION WITH THE SALE AND
USE OF THE RESPECTIVE EQUIPMENT,
WITHOUT THE WRITTEN PERMISSION
OF BLUE RAVEN SOLAR LLC.

NABCEP
CERTIFIED

PV INSTALLATION
PROFESSIONAL

Scott Gurney
#PV-011719-015866

ELECTRICAL SPECIFICATIONS
Rating

System vollage

Enton BR sefes budbar fateng

Mo, cominuous curmend rating

Man. contnuous curment rmng (aput rom PYsorage)

Max. fusefcincuit rating [output)

Branch crculls (solar and/of storage)

Max, total branch eareull
10 Gateway breakar

Preguction metering CT

Continueous duly

13 240VAL, 60 He

Q04

Up to fodr 2-pole Eaton BRE seres Diztributed Generation (DG) breakers only (nod mcluded)

B0 ol di

M54 with 10 Gateway braaker in

104 or 15A rating GE/Siemens/Eaton inchided

2004 aolid core pre-mnstalled and wired ba 10 Oateway

CONTRACTOR:
BRS FIELD OPS
385-498-6700

MECHAMNICAL DATA
.[1'.||1:.n.r|'..l|:-.l'r. ;.-N"I.r;[iq ;

Wakghi

Ambant iBNperaiune range
Caaling

Enclosure environmenial rating

Wire sipes

Alifude

'|." .‘.'s.-'-n.'- 4G 5 |.'-.: | !.é'n He |'-'.': 14 i'é s 195 |r|..= .u'n ‘.‘l.il-nrl] FI1.:|E_|.h'..I':- 515 ."r;1 I?:I 06 ;u': IIM|I"| =Ill'.l.ul'|ll.l'-:_; I:-'u-:k':'l.*\.
TR kg (16 = lbs)

40°C to v46°C [A0°F 10 115%F)

Matural convection, plus haat shield

Outdoar, NRTL-certified. NEMA type IH, polycarbonmie constructson

« 04 1o 508 breaker ing
- G4 breaksr branch inp

INTERNET CONNECTION OPTIONS
In1l'r.,|r;1.l1-d.'-'q'.| Fi

IEEE B0Z 11h/gin

Codllar CELLMODEM-M1-0&-5P-05, CELLMODEM-M1-08-AT-05 (456 based LTE-M1 callufar moderm), Mote that on Mobés Connect
callutar modem is reguired for all Enphase Enengy System insiallations

Etheanen Optional, IEEE 802 3, Cat5E {or Carh) UTP Ethermet cable (nol mcluded)

COMPLIANCE

Compliance, 10 Combiner

Compliance, 10 Galeway

Ch Rule 37 (UL T747-3A]

IEEE T 2008~ UL 1741-58, 3" Ed. (X2-10-AM1-240-4 and X2-W-AMT-240-4C)
CAMNSCEA C22.2 Mo, 1071, Titls 47 CFR, Part 15, Class B, ICES 003

Production metering: ANSI C12.30 accuracy class 0.5 (FY production)
Consumption melering: scouracy class 2.5

UL 60&01-1/CANCSA 22.2 No. 61010-1

1Q-C-4-4C-D5-0103-EN-LJS-12-29-2022

SHEET NAME:
SPEC SHEETS
REVISION: PAGE NUMBER:
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BLUE RAVEN

6.75
[172]

.28
e (7

(3 HOLES)
6.00
[152]
"Z_\‘\ ‘/,\7:—:*‘51 L )
AB.,C
4.50 KNOCKOUTS
[114]
7.50
[191]
©l
AB,C [ ]
KNOCKOUTS —~ Q —~
\A,B,C,D
KNOCKOUTS

NOTES:
FINISH — GRAY BAKED ENAMEL ELECTRODEPOSITIED OVER CLEANED PHOSPHATIZED STEEL.
UL LISTED — FILE E-2875
ALL NEUTRALS — INSULATED GROUNDABLE
SUITABLE FOR USE AS SERVICE EQUIPMENT
TOP OF NEMA TYPE 3R SWITCHES HAVE PROVISIONS FOR MAXIMUM 2 1/2” BOLT—ON HUB.
SHORT CIRCUIT CURRENT RATINGS:
¢ 10,000 AMPERES.
10,000 AMPERES WHEN USED WITH OR PROTECTED BY CLASS H OR K FUSES.
100,000 AMPERES WITH CLASS R FUSES.
* FOR CORNER GROUNDED DELTA SYSTEMS.
® PLUG FUSES
F LUGS SUITABLE FOR 60°C OR 75 CONDUCTORS.

|

9.00
[229]
] >
C 0‘/ //—QNBégKOUTS
@& |
4.60

NEMA TYPE 3R
ILLUSTRATED

WIRING DIAGRAMS

FUSIBLE

NOT FUSIBLE

1403 N. Research Way
Orem, UT 84097

800.377.4480
WWW.BLUERAVENSOLAR.COM

PP

A

O—s/N}-o

{

O—~°

CONFIDENTIAL- THE INFORMATION
HEREIN CONTAINED SHALL NOT BE
USED FOR THE BENEFIT OF ANYONE
EXCEPT BLUE RAVEN SOLAR NOR
SHALL IT BE DISCLOSED IN WHOLE OR
IN PART TO OTHERS OUTSIDE
RECIPIENTS ORGANIZATION, EXCEPT
IN CONNECTION WITH THE SALE AND
USE OF THE RESPECTIVE EQUIPMENT,
WITHOUT THE WRITTEN PERMISSION
OF BLUE RAVEN SOLAR LLC.

NABCEP

CERTIFIED

PV INSTALLATION
PROFESSIONAL

Scott Gurney
#PV-011719-015866

TERMINAL LUGS

AMPERES [ MAX. WIRE | MIN. WIRE | TYPE

30

# 6 AWG | # 12 AWG| AL

CONTRACTOR:
BRS FIELD OPS
385-498-6700

# 6 AWG | # 14 AWG| cu

KNOCKOUTS

SYMBOL A B C D

CONDUIT SIZE| .50 [ .75 1 1.25

DUAL DIMENSIONs: INCHES

MILLIMETERS
HORSEPOWER RATINGS
CATALOG VOTAGE WIRING 120VAC 240VAC
NUMBER RATINGS DIAG. STD. MAX. STD. MAX.
10 10 19 39 19 30
D211NRBe® 240VAC A 1/2 2 1.1/2 - 3 -
D221NRB 240VAC A - - 11/2 3* 3 7 1/2*
D321NRB 240VAC B - - 11/2 3 3 7 1/2
DU221RB 240VAC Cc - - - - 3 -
DU321RB 240VAC D - - - - 3 7 1/2

DRAWING BY:

GENERAL DUTY SAFETY SWITCHES
VISIBLE BLADE TYPE
30 AMPERE
ENCLOSURE — NEMA TYPE 3R RAINPROOF

[sooare o]

by Schneider Electric

PLOT DATE:

DWe# 1859

FEBRUARY 2014

REF DWG #1852

PROJECT NUMBER:

SHEET NAME:
SPEC SHEET
REVISION: PAGE NUMBER:
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EZ;S OL 0 R JB-1.2 EZ4SOLAR PHONE: 386-202-4150 §(
ifi i making solar simple. WWW .EZSOLARPRODUCTS.COM
. | | B Spemﬂcaﬂ_on Sheet BLUE RAVEN
maklng solarsmple. PV Junction Box for Composition/Asphalt Shingle Roofs
1403 N. Research Way
e . . Orem, UT 84097
A. System Specifications and Ratings MEMNO.]  PARTNUVBER DESCRIPTION Ty SZE [ OWG.N0 W
800.377.4480
. ) PDLYGARBUNATE B J B_ 1 l 2 WWW.BLUERAVENSOLAR.COM
° Maximum Voltage: 1,000 Volts 1 JB-12 BODY 1 CONFIDENTIAL- THE INFORMATION
- WITH UV INHIBITORS SCALE: 12 | WEIGHT: 145 LBS | SHEET 10F 3 HEREIN CONTAINED SHALL NOT BE
° Maximum Current: 80 Amps - - USED FOR THE BENEFIT OF ANYONE
POLYCARBONATE SHALL IT BE DISCLOSED IN WHOLE OR
° Allowable Wire: 14 AWG - 6 AWG -
. L . . . - ¢ 121D WITH UV INHIBITORS 1 TORQUE SPECIFICATION: 15-20 LBS Rea L PARTTO OTHERS OUTSIDE
. Spacmg: Please maintain a spacing of at _Ieast ¥2" between gnlnsulqted live parts and fittings for IN CONNEGTION WITH THE SALE AND
conduit, armored cable, and uninsulated live parts of opposite polarity. 3 #10 X 1-1/4" PHILLIPS 6 CERTFCATON UL STANDARD 1741, | |USE OF THE RESPECTIVE EQUIPMENT.
o Enclosure Rating: Type 3R PAN HEAD SCREW NEMA 3R OF BLUE RAVEN SOLAR LLC.
° Roof Slope Range: 25-12:12 s #8 X 3/4" PHILLIPS 5 WEIGHT: 145 LBS NABCEP
. Max Side Wall Fitting Size: 1” PANHEAD SCREW
. Max Floor Pass-Through Fitting Size: 1” CERTIFIED
° Ambient Operating Conditions: (-35°C) - (+75°C) PV INSTALLATION
o C i . PROFESSIONAL
Omp lance: Scott Gurney
-JB-1.2: UL1741 #PV-011719-015866
- Approved wire connectors: must conform to UL1741 S CONTRACTOR:
. System Marking: Interek Symbol and File #5019942 | t e o | BRS FIELD OPS
. Periodic Re-inspections: If re-inspections yield loose components, loose fasteners, or any corrosion _,.-“’ A ; 385-498-6700
between components, components that are found to be affected are to be replaced immediately. | | |
: ; .
Table 1: Typical Wire 5Size, Torque Loads and Ratings | ! |
! _ ' '
Torque ™ = [ 3 I
}Cortuctor | 2 Candhictar Type NM Inch Lbs | Voltage | Current | ____,.a-""'- . ""x.,__H ! . ]
ABB 756 terminal block 10-24 awg | 16-24 awg |SolfStr| 0.50.7 6.2-8.85 60OV | 30 amp | __,,--F"-. .x’“‘-u,___ i |
ABE T510 terminal block B-24 awg 12-20 owg |Sol/Str] 1.0-16 [8.85-14.16) 600V | 40amp [ [ | fﬂ ﬂ-:.'l | |
ABB 7516 terminal bock d-2dawg | 10-20awg [Solfstr| 1.6-24 [146-21.24] 600V | BOamp : 1 1| [ =l - : |
ABB M6/8 terminal block 8.22 awg Solfstr| 081 885 | 600V | 50amp 12 ?F{i:ﬁri‘,lm" ﬁﬂ%eg]é:;m . | E\ / i | ! 1
S s WIS S Dol 8-18 awg Sol/Str | Self Torque | Self Torque| 600V : :
Connector | | |
el ASL YW WINSHUT ' | soasong Solfstr | Self Torque | Selff Torque| 600V I SOLAR | | |
Wire Connector i |
Ideal, In-Sure Push-in |
b e e B 10-14 awg Solfstr | Self Torque | Self Torque| GO0V ! | JB-1.2 | ! !
WAGD, 2204-1201 10-20 awg | 16-24 awg |Sol/Str | Self Torque | Self Torque| 600V | 30 amp | |
WAGD, 221612 10-20 awg | 10-24 awg |Sol/Str | Self Torque | Sell Torque| 600V 20 amp | | | : l
Dottie DRCTS 512 awg Salj5tr | Snapin | Seap-n | i |
ESP NG-53 Sy Sty 5 2000V . | | : J|
10-14 awg Sol/5tr a5 | [ il .
S 46 awi sal/str 45 P 1 1 i M. il\\..ﬂ_ '_“t'*! o i
10-14 awit Sal/fstr 35 i [ DRAWING BY:
Brumall 45,3 A6 awg Sol/Ste s 2000V ,
10-14 awg Sol/ste 35 L [183.06mm)| _ L [72.53mm| _|
7.21in 2.86in PLOT DATE:
Table 2: Minimum wire-bending space for conductors through a wall opposite terminals in mm (inches) 1
L [265.18mm)| B
Wire size, AWG or Wires per terminal (pole) 10.44in
1 2 3 4 or More PROJECT NUMBER:
kemil {mm2) mm {inch) mm {inch) mm (inch) mm (inch)
14-10 (2.1-5.3) Not specified
8 (8.4) 81 (1-1/2) - - - SHEET NAME:
6 (13.3) 50.8 (2)
SPEC SHEET
REVISION: PAGE NUMBER:
EZ;SO I_A |'-\) PHONE 385'202'4150 | WWWEZSOLARPRODUCTSCUM PROPRIETARY AND CONFIDENTIAL: THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF EZ SOLAR. - S S
ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN PERMISSION OF EZ SOLAR IS PROHIBITED.
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Molded Nonmetallic Junction Boxes
6P Rated

It's another first from Carlon® - the first nonmetallic
junction boxes UL Listed with a NEMA 6P rating per
Section 314.29, Exception of the National Electrical Code.
Manufactured from PVC or PPO thermoplastic molding
compound and featuring foam-in-place gasketed lids
attached with stainless steel screws, these rugged
enclosures offer all the corrosion resistance and physical
properties you need for direct burial applications.

LISTED
E);c;ept where noted E49728

Type 6P enclosures are intended for indoor or outdoor
use, primarily to provide a degree of protection against
contact with enclosed equipment, falling dirt, hose-
directed water, entry of water during prolonged
submersion at a limited depth, and external ice
formation.

o All Carlon Junction Boxes
are UL Listed and maintain
a minimum of a NEMA Type
4/4x Rating.

e Parts numbers with an
asterisk (*) are UL Listed and
maintain a NEMA Type 6P
Rating and Type 4/4X Rating.

O
©
|

o

5 BT 1 t— As ——— | —] f_ T
— —

Size in Std. _ ) ) ) ‘ Material Std.

Inches Ctn. Min Min. Min. Min. Ta Tc Thermo- Ctn.
Part No. HxWxD Qty. Ar As B C Typical PVC plastic Wt. (Lbs.)
E989INNJ-CAR* 4x4x2 5 3116 35/8 N/A 2 .160 155 X 3
E987N-CAR™ 4x4x4 5 3116 311 N/A 4 160 155 X 4
+E98INNR-CAR* 4x4x6 4 3116 33/8 N/A 6 .160 .200 X 5
E989PPJ-CAR™ 5x5x2 4 aMhe 4 N/A 2 110 150 X 3
E987R-CAR* 6x6x4 2 6 55/8 N/A 4 190 190 X 3
E989RRR-UPC* 6x6x6 8 55/8 53/8 N/A 6 160 150 X 14
E989N-CAR 8x8x4 1 8 8 N/A 4 185 190 X 2
E989SSX-UPC 8x8x7 2 72/3 75116 N/A 7 160 150 X 6
E989UUN 12x12 x4 3 115/8 11 1178 4 .160 150 X 12
E989R-UPC 12x12x6 2 111516 1778 11716 6 .265 185 X 10

180 www.carlon.com

Gross Automation (877) 268-3700 - www.carlonsales.com - sales@grossautomation.com

BLUE RAVEN

GCarlon

VIEW SHOWN LESS
COVER FOR CLARITY

3.70

@ .20
[5,1]

d

SIZE A B

c

E989NNJ 2.00 4,63
E989NNJB R (50,8

E989NNJL
(4xax2»

5.13
(117,63 | (130,21}

E989NNR 6.00
E989NNR-CAR]| (152.4}

(4X4X6)

5.00 5.50
1127,00 | (139,74

NOTES:
|. MATERIAL: PVC
2. NEMA TYPES: 4/4X, 6P

N

/7

Y g

1

SN

L] S
TSN N

N

\
\
\
\
\
\

L zzzzzzzgzqzzrzzrzgzzrzzzzzzzzzrzzzzzzzzZz77Zz2z27z,.

\\\\\\\\\\\\\\\\_ L)

(12,71

secTion A-A

SCALE

0.500

1403 N. Research Way
Orem, UT 84097

800.377.4480
WWW.BLUERAVENSOLAR.COM
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RECIPIENTS ORGANIZATION, EXCEPT
IN CONNECTION WITH THE SALE AND
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CERTIFIED
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CONTRACTOR:
BRS FIELD OPS
385-498-6700

GENERAL NOTES

I. ALL DIMENSIONS ARE FOR
REFERENCE ONLY.

2. DIMENSIONS IN BRACKETS [ ]
ARE N METRIC UNITS.

www. tnb.com

DRAWING BY:

HSEE ERN 2016195

FOR APPROVAL SIGNATURES
3 RELEASE DATE.

PROJECT NO: 5AM000006

DESCRIPTION:

MOLDED NON-METALLIC ENCLOSURE

PLOT DATE:

ORIGINAL PROJECT NO / ( ERN NO )
/0 )

SHEET NO:
2 OF 2

REV. NO:

F

DRAWING NO:

WSD-ACO1977

PROJECT NUMBER:

THIS DRAWING 1S INTENDED FOR DESCRIPTIVE PURPOSES ONLY.

Copyright Thomas 8 Betts - Proprietary, All Rights Reserved

AND THE RIGHT IS RESERVED TO DEVIATE FROM ANY OF THE DETAILS SHOWN HEREON.
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BLUE RAVEN

=i JNI RAC
1403 N. Research Way

Orem, UT 84097
BETTER SOLAR STARTS HERE

800.377.4480
WWW.BLUERAVENSOLAR.COM

CONFIDENTIAL- THE INFORMATION
HEREIN CONTAINED SHALL NOT BE
USED FOR THE BENEFIT OF ANYONE
EXCEPT BLUE RAVEN SOLAR NOR
: SHALL IT BE DISCLOSED IN WHOLE OR

= Ul2703 IN PART TO OTHERS OUTSIDE

4 RECIPIENTS ORGANIZATION, EXCEPT
IN CONNECTION WITH THE SALE AND
USE OF THE RESPECTIVE EQUIPMENT,

SYSTEM OVERVIEW 20% FEWER ATTACHMENTS O BLUE RAVEN SOLAR LLG.
PART NAME DESCRIPTION Save time and money on every project: SEM INFINITY requires fewer
attachments than rail systems. NABCEP
TRIMRAIL Structural front trim provides aesthetic and aligns modules. CERTIFIED
2 INSTALLS PER DAY a0 . -
| PV INSTALLATION
Make two installs per day your new standard. SEM INFINITY has fewer n L || |
i i ; - | PROFESSIONAL
roof attachments,one too nstalltion and pre-assembled comporents ¢ TRIMRAIL SPLICE Connects and electrically bonds sections of TRIMRAIL. . ISR | . : - Scon oumey
to get you off the roof 40% faster. n . l ! l . _ ‘ In #PV-011719-015866
~ TRIMRAIL FLASHKIT Attaches TRIMRAIL to roof. Available for comp shingle or tile. PSS ) CONTRACTOR:
BRS FIELD OPS
OF HOMEQWNERS [ 4 | SFM INFINITY 15 Attachments 385-498-6700
JL ‘ MODULE CLIPS Secure modules to TRIMRAIL.
s | T
MICRORAIL Connects modules to SLIDERS. Provides post-install array leveling. _h
BETTER AESTHETICS B =
Install the system with the aesthetics preferred by homeowners, ‘ SPLICE Connets and supports modules. Provides east-west bonding. ; : : g
with integrated front trim, trim end caps, dark components, and ATTACHED SPLICE also available. . —
recessed hardware. n
Q SLIDER FLASHKIT Roof attachment and flashing. Available for comp shingle and tile. RAIL 20 Attachments
MAXIMUM POWER DENSITY
30% LOGISTICS SAVINGS

Easily mix module orientations to achieve optimal power density

BONDING AND ACCESSORIES

attachments required by rail. - :
PART NAME DESCRIPTION efficient use of your vehicle fleet.

' TRIMRAIL ENDCAPS Covers ends of TRIMRAIL for refined aesthetic.
# TRIMRAIL BONDING CLAMP Electrically bonds TRIMRAIL and modules
O ! N/S BONDING CLAMP Electrically bonds rows of modules ‘ ‘ ‘ ‘ DRAWING BY:

PLOT DATE:

SEM INFINITY REVOLUTIONIZES ROOFTOP SOLAR WITH BENEFITS ACROSS YOUR BUSINESS,

PROJECT NUMBER:

FROM DESIGN AND LOGISTICS, THROUGH ARRAY INSTALLATION AND SERVIGE.

SHEET NAME:
SPEC SHEET
REVISION: PAGE NUMBER:

- | ss




N~

A SYSTEM BONDING & GROUNDING : 581~ jove raver

MICRORAIL™ INSTALLATION GUIDE : PAGE

800.377.4480
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— WWW.BLUERAVENSOLAR.COM

CONFIDENTIAL- THE INFORMATION
I HEREIN CONTAINED SHALL NOT BE

USED FOR THE BENEFIT OF ANYONE

I T T I
| | | | | Lé—l | | | | EXCEPT BLUE RAVEN SOLAR NOR

SHALL IT BE DISCLOSED IN WHOLE OR
IN PART TO OTHERS OUTSIDE

RECIPIENTS ORGANIZATION, EXCEPT

IN CONNECTION WITH THE SALE AND

USE OF THE RESPECTIVE EQUIPMENT,

WITHOUT THE WRITTEN PERMISSION
OF BLUE RAVEN SOLAR LLC.

NABCEP

CERTIFIED

PV INSTALLATION
PROFESSIONAL

Scott Gurney
#PV-011719-015866

| E-WBONDING PATH: ppp—
E-W module to module bonding is accomplished BRS FIELD OPS
with 2 pre-installed bonding pins which engage 585-498-6700

' on the secure side of the MicrorailTM and splice.

IIIIIIIIIIIIIIIIII|H|
.  r  + 1 f 1+ 1 f{ { 1T f 1 [ § [T [T T T [ T |

WEEBLUG
Single Use Only

N-S BONDING PATH:
N-S module to module bonding is
accomplished with bonding clamp with 2 integral

.
=}
o
—1

I
T T T
I I I I I I I I I I I I I I I I I I I I

Star Washer is
Single Use Only

~ Alternate method

TERMINAL TORQUE,
Install Conductor and

torque to the following: TERMINAL TORQUE, TERMINAL TORQUE, bonding pins. (refer also to alternate method)

4-6 AWG: 35in-Ibs Install Conductor and Install Conductor and

8 AWG: 25 in-Ibs torque to the following: torque to the following:

10-14 AWG: 20 in-Ibs 4-14 AWG: 35in-lbs 6-14 AWG: 7ft-Ibs I

LUG DETAIL & TORQUE INFO LUG DETAIL & TORQUE INFO LUG DETAIL & TORQUE INFO P

llsco Lay-In Lug (GBL-4DBT) llsco Flange Lug (SGB-4) Wiley WEEBLug (6.7) s oo

* 10-32 mounting hardware e 1/4” mounting hardware e 1/4” mounting hardware — I I N

e Torque =5 ft-lb e Torque =75 in-lb e Torque =10 ft-lb Alternate method o< E—

e AWG4-14-Solid or Stranded e AWG4-14-Solid or Stranded e AWG 6-14-Solid or Stranded '

TRIMRAIL BONDING PATH:

NOTE: ISOLATE COPPER FROM ALUMINUM CONTACT TO PREVENT CORROSION Trimrail to module bonding is accomplished with E—

System bonding is accomplished through modules. System grounding accomplished by attaching ~ bonding clamp with integral bonding pin and SPEC SHEET
. . bonding T-bolt. (refer also to alternate method)

a ground lug to any module at a location on the module specified by the module manufacturer. REVISION: PAGE NUMBER:
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T A UL CODE COMPLIANCE NOTES : 20

aee
MICRORAIL™ INSTALLATION GUIDE

SYSTEM LEVEL FIRE CLASSIFICATION

The system fire class rating requires installation in the manner specified in the
SUNFRAME MICRORAIL (SFM) Installation Guide. SFM has been classified to
the system level fire portion of UL 1703. This UL 1703 classification has been
incorporated into the UL 2703 product certification. SFM has achieved Class A,
B & Csystem level performance for low slope & steep sloped roofs when used
in conjunction with type 1 and type 2 modules. Class A, B & C system level fire

performance is inherent in the SFM design, and no additional mitigation measures
are required. The fire classification rating is valid for any roof pitch. There is no
required minimum or maximum height limitation above the roof deck to maintain
the Class A, B & Cfire rating for SFM. SUNFRAME MICRORAIL™ components shall
be mounted over a fire resistant roof covering rated for the application.

Module Type Roof Slope System Level Fire Rating Microrail Direction Module Orientation Mitigation Required
Type 1 and Type 2 Steep Slope & Low Slope | Class A,B & C East-West Landscape OR Portrait None Required
UL2703 TEST MODULES

See pages 22 and 23 for a list of modules that were electrically and mechanically tested or
qualified with the SUNFRAME MICRORAIL (SFM) components outlined within this Installation Guide.

Maximum Area of Module = 27.76 sqft
UL2703 Design Load Ratings:

a) Downward Pressure — 113 PSF / 5400 Pa

b) Upward Pressure — 50 PSF / 2400 Pa

C) Down-Slope Load - 21.6 PSF / 1034 Pa
e Tested Loads:

a) Downward Pressure — 170 PSF / 8000 Pa

b) Upward Pressure — 75 PSF / 3500 Pa

C) Down-Slope Load - 32.4 PSF / 1550 Pa

e Maximum Span = 6ft
e Use with a maximum over current protection device OCPD of 30A
e System conforms to UL Std 2703, certified to LTR AE-001-2012

e Rated for a design load of 2400 Pa / 5400 Pa with 24 inch span

e PV modules may have a reduced load rating, independent of the SFM load rating. Please consult
the PV module manufacturer's installation guide for more information

e Down-Slope design load rating of 30 PSF/ 1400 Pa for module areas of 22.3 sq ft or less
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T A ESTED / CERTIFIED MODULE LIST:

aee
MICRORAIL™ INSTALLATION GUIDE : PAGE

Manufacture Module Model / Series Manufacture Module Model / Series Manufacture Module Model / Series
Aleo P-Series Eco Solargy Orion 1000 & Apollo 1000 LGxxxXN2T-A4
ET Solar ET-M672BHxxxTW LGxxx(A1C/E1C/ELK/NLIC/N1IK/N2T/N2W/
DNA-120-(BF/MF)26 -
Aptos DNA-144-(BF/MF)26 Freedom Forever FF-MP-BBB-370 Q1C/Q1K/S1C/S2W)-AS
FreeVolt Mono PERC LEXXN2T-BS
GCL GCL-P6 & GCL-M6 Seri LONLIBO
CHSM6612P, CHSM6612P/HV, CHSM6612M - - eries
’ 7, ’ LGxxx(A1C/M1C/M1K/N1C/N1K/Q1C/Q1K/
Ast CHSM6612M/HV, CHSM6610M (BL)(BF)/(HF - -
Stronergy /Y BLERAER. 11 onsol TD-AN3, TD-AN4, LG Electronics OAC/QAK)-A6
CHSM72M-HC - -
UB-AN1, UD-AN1 LGxxx(N1C/N1K/N2T/N2W)-E6
A AXN6M610T, AXN6P610T, 36M, 60M, 60P, 72M & 72P Series, LGxxx(N1C/N1K/N2W/S1C/S2W)-G4
uxin
AXN6M612T & AXN6P612T Heliene 144HC M6 Monofacial/ Bifacial Series, LGxxXN2T-J5
AXIblackpremium 60 (35mm), 144HCMIO SL Bifacial LGxxx(NTK/NTW/N2T/N2W)-L5
AXlpower 60 (35mm), HT Solar HT60-156(M) (NDV) (-F), LGxxx(N1C/Q1C/Q1K)-N5
Axitec AXlpower 72 (40mm), HT 72-156(M/P) LGxxx (NLC/N1K/N2W/Q1C/Q1K)-V5
AXlpremium 60 (35mm), Hvundai KG, MG, TG, RI, RG, TI, MI, HI & KI Series LR4-60(HIB/HIH/HPB/HPH)-xxxM
) undai
AXlpremium 72 (40mm). y HiA-SxxxHG LR4-72(HIH/HPH)-xxxM
Boviet BVM6610, ITEK iT, iT-HE & iT-SE Series LR6-60(BP/HBD/HIBD)-xxxM (30mm)
BVM6612 : LR6-60(BK)(PE)(HPB)(HPH)-xxxM (35mm)
Japan Solar JPS-60 & JPS-72 Series ]
BYD P6K & MHK-36 Series LONGi LR6-60(BK)(PE)(PB)(PH)-xxxM (40mm)
JAP6 60-xxx,JAM6-60-xxx/Sl, JAM6(K)-60/ - -
CSLH/K/UN)-MS e ocurias JAP7ZSYY( ) . LR6-72(BP)(HBD)(HIBD)-xxxM (30mm)
XXX, -72-XxX, s -XXX/ZZ, - -
CS3(K/L/U), CS3K-MB-AG, CS3K-(MS/P) LR6-72(HV)(BK)(PE)(PH)(PB)(HPH)-xxxM
_ JAP6(K)-60-xxx/4BB, JAP60SYY-xxx/ZZ, (35mm)
Canadian Solar CS3N-MS, CS3U-MB-AG, CS3U-(MS/P), CS3W JASol JAM6(-72 172 IAMT2SYY-x0/2Z
olar -72-xxx/ZZ, -XXX/ZZ, - -
CS5A-M, CS6(K/U), CS6K-(M/P), CSEK-MS LR6-72(BK)(HV)(PE)(PB)(PH)-xxxM (40mm)
JAM6(k)-60-xxx/ZZ, JAM60SYY-xxx/ZZ. . .
CS6P-(M/P), CS6U-(M/P), CS6V-M, CS6X-P Mission Solar Energy MSE Series
i.YY:01,02,03,09, 10
Centrosolar America C-Series & E-Series ii.ZZ: SC, PR, BP, HiT, 1B, MW, MR Mitsubishi MIE & MLE Series
CT2xxMxx-01, CT2xxPxx-01, Neo Solar P c DEM & D&P Seri
i eo Solar Power Co. eries
CertainTeed CTxxxMxx-02, CTxxxM-03, KM & JKMS Series
CTroxMxx-04, CTxxxHC11-04 Jinko Fagle JMbooM
JKMxxxM-72HL-V
Dehui DH-60M
Kyocera KU Series

e Unless otherwise noted, all modules listed above include all wattages and specific models within that series. Variable wattages are represented as "xxx"

e [tems in parenthesis are those that may or may not be present in a compatible module's model ID

* Slashes "/" between one or more items indicates that either of those items may be the one that is present in a module's model ID

* Please see the SFM UL2703 Construction Data Report at Unirac.com to ensure the exact solar module selected is approved for use with SFM

e SFM Infinity is not compatible with module frame height of less than 30mm and more than 40mm. See Module Mounting section, page 12 for further information
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SUN
FRAME
MICRORAIL™

TESTED / CERTIFIED MODULE LIST:

INSTALLATION GUIDE : PAGE

Manufacture Module Model / Series Manufacture Module Model / Series Manufacture Module Model / Series

EVPVxxx (H/K/PK), TwinPeak Series Sunp A-Series A400-BLK , SPR-MAX3-XXX-R,

unPower

VBHNxxxSA15 & SA16, TwinPeak 2 Series X-Series, E-Series & P-Series

VBHNxxxSA17 & SA18, REC (cont) TwinPeak 2 BLK2 Series Suntech STP, STPXXXS - B60/Wnhb
Panasonic VBHNxxxSA17(E/G) & SA18E, ' TwinPeak 25(M)72(XV) TP572,TP596, TP654, TP660,

. . Tal

VBHNxxxKAOL & KAO3 & KAO4, TwinPeak 3 Series (38mm) alestn TP672, Hipor M, Smart

VBHNxxxZA01, VBHNxxxZA02, TP4 (Black) SC,SC B, SC B1,SC B2

VBHNXxxZA03, VBHNxxxZA04 Renesola Vitrus2 Series & 156 Series Tesla TroxxcH, TS
Peimar SGxxxM (FB/BF) Risen R5M72-6 (MDG) (M), RSM60-6 PAOS5, PD05, DDOS5, DEO6, DDO6, PEQS,
Phono Solar PS-60, PS-72 SEG Solar SEG-xxx-BMD-HV Trina PD14,PE14,DD14, DE09.05, DE14, DE15,
Prism Solar P72 Series S-Energy SN72 & SN60 Series (40mm) PE15H

Plus, Pro, Peak, G3, G4, G5, G6(+), G7, G8(+) Seraphim SEG-6 & SRP-6 Series Upsolar UP-MxxxP(-B),

Pro, Peak L-G2, L-G4, L-G5, L-G6, L-G7 Sharp NU-SA & NU-SC Series UP-MxxxM(-B)

Q.PEAK DUO BLK-G6+ . SLA, SLG, BC Series & SILxxx(BL/NL/NT/HL/ D7MxxxH7A, D7(M/K)xxxH8A

Q.PEAK DUO BLK-G6+/TS Silfab ML/BK/NX/NU/HC) URE FAKxxx(C8G/E8G), FAMxxxE7G-BB
0.Cels QPEAK DUO (BLK)-G8(+) Solarever USA SE-16683-xxxM-120N FAMXXxE8G(-BB)
N Q.PEAK DUO L-G8.3/BFF

< / PowerXT-xxxR-(AC/PD/BD) Eldora,

.PEAK LK) ML- . i i

Q DUO (BLK) 9(*) Solaria PowerXT-xxxC-PD Vikram Solivo,

Q.PEAK DUO XL-G9/G9.2/G9.3 PowerXT-xxxR-PM (AC) Somera

Q.PEAK DUO (BLK) ML-G10(+) Sunmodule Protect Waaree AC & Adiya Series

Q.PEAK DUO XL-G(10/10.2/10.3/10.c/10.d) SolarWorld sunmodule Plus Winaico WST & WSP Series

Alpha (72) (Black) (Pure) SS-M-360 to 390 Series, Yingli YGE & YLM Series

N-Peak (Black) .

SS-M-390 to 400 Series, ZN Shine ZXM6-72, ZXM6-NH144-166_2094

N-Peak 2 (Black) .
REC . Sonali SS-M-440 to 460 Series,

PEAK Energy Series

] SS-M-430 to 460 BiFacial Series,
PEAK Energy BLK2 Series
. SS 230- 265
PEAK Energy 72 Series
SunEdison F-Series, R-Series & FLEX FXS Series
Suniva MV Series & Optimus Series

 Unless otherwise noted, all modules listed above include all wattages and specific models within that series. Variable wattages are represented as "xxx"
e Items in parenthesis are those that may or may not be present in a compatible module’s model ID
e Slashes "/" between one or more items indicates that either of those items may be the one that is present in a module's model ID

* Please see the SFM UL2703 Construction Data Report at Unirac.com to ensure the exact solar module selected is approved for use with SFM

e SFM Infinity is not compatible with module frame height of less than 30mm and more than 40mm. See Module Mounting section, page 12 for further information
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AUTHORIZATION TO MARK

ntertek

Total Quality. Assured.

This authorizes the application of the Certification Mark(s) shown below to the models described in the Product(s)
Covered section when made in accordance with the conditions set forth in the Certification Agreement and Listing
Report. This authorization also applies to multiple listee model(s) identified on the correlation page of the Listing
Report.

This document is the property of Intertek Testing Services and is not transferable. The certification mark(s) may be
applied only at the location of the Party Authorized To Apply Mark.

Applicant: Unirac, Inc Manufacturer: Redacted information
. 1411 Broadway Blvd NE

Address: Albuquerque, NM 87102

Country: USA

Party Authorized To Apply Mark:  Same as Manufacturer

Report Issuing Office: Intertek Testing Services NA, Inc., Lake Forest, CA
Control Number: 5003705 dm

for L. Matthew Snyder, Certification Manager

Authorized by:

C us

LigTeD

Intertek

This document supersedes all previous Authorizations to Mark for the noted Report Number.

This Authorization to Mark is for the exclusive use of Intertek's Client and is provided pursuant to the Certification agreement between Intertek and its Client. Intertek's responsibility and liability are
limited to the terms and conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned
by the use of this Authorization to Mark. Only the Client is authorized to permit copying or distribution of this Authorization to Mark and then only in its entirety. Use of Intertek’s Certification mark is
restricted to the conditions laid out in the agreement and in this Authorization to Mark. Any further use of the Intertek name for the sale or advertisement of the tested material, product or service must
first be approved in writing by Intertek. Initial Factory Assessments and Follow up Services are for the purpose of assuring appropriate usage of the Certification mark in accordance with the
agreement, they are not for the purposes of production quality control and do not relieve the Client of their obligations in this respect.

Intertek Testing Services NA Inc.
545 East Algonquin Road, Arlington Heights, IL 60005
Telephone 800-345-3851 or 847-439-5667 Fax 312-283-1672

Mounting Systems, Mounting Devices, Clamping/Retention Devices, and Ground Lugs for Use with Flat-

Plate Photovoltaic Modules and Panels [UL 2703:2015 Ed.1+R:24Mar2021]
Standard(s):

PV Module and Panel Racking Mounting System and Accessories [CSA TIL No. A-40:2020]

Product: Photovoltaic Mounting System, Sun Frame Microrail Installation Guide, PUB2022SEP28

Brand Name: Unirac
Models: Unirac SFM

ATM lIssued: 27-Oct-2022

ED 16.3.15 (1-Jul-2022) Mandatory

ATM for Report 102393982LAX-002 Page 1 of 4

AUTHORIZATION TO MARK

Nntertek

Total Quality. Assured.

This authorizes the application of the Certification Mark(s) shown below to the models described in the Product(s)
Covered section when made in accordance with the conditions set forth in the Certification Agreement and Listing
Report. This authorization also applies to multiple listee model(s) identified on the correlation page of the Listing
Report.

This document is the property of Intertek Testing Services and is not transferable. The certification mark(s) may be
applied only at the location of the Party Authorized To Apply Mark.

Applicant: Unirac, Inc Manufacturer: Redacted information
. 1411 Broadway Blvd NE

Address: Albuquerque, NM 87102

Country: USA

Party Authorized To Apply Mark:  Same as Manufacturer
Report Issuing Office: Intertek Testing Services NA, Inc., Lake Forest, CA

Control Number: 5014989 CJOJ'LB&C,

for L. Matthew Snyder, Certification Manager

Authorized by:

C us

LigTeD

Intertek

This document supersedes all previous Authorizations to Mark for the noted Report Number.

This Authorization to Mark is for the exclusive use of Intertek's Client and is provided pursuant to the Certification agreement between Intertek and its Client. Intertek's responsibility and liability are
limited to the terms and conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned
by the use of this Authorization to Mark. Only the Client is authorized to permit copying or distribution of this Authorization to Mark and then only in its entirety. Use of Intertek’s Certification mark is
restricted to the conditions laid out in the agreement and in this Authorization to Mark. Any further use of the Intertek name for the sale or advertisement of the tested material, product or service must
first be approved in writing by Intertek. Initial Factory Assessments and Follow up Services are for the purpose of assuring appropriate usage of the Certification mark in accordance with the
agreement, they are not for the purposes of production quality control and do not relieve the Client of their obligations in this respect.

Intertek Testing Services NA Inc.
545 East Algonquin Road, Arlington Heights, IL 60005
Telephone 800-345-3851 or 847-439-5667 Fax 312-283-1672

Mounting Systems, Mounting Devices, Clamping/Retention Devices, and Ground Lugs for Use with Flat-

Plate Photovoltaic Modules and Panels [UL 2703:2015 Ed.1+R:24Mar2021]
Standard(s):

PV Module and Panel Racking Mounting System and Accessories [CSA TIL No. A-40:2020]

Product: Photovoltaic Mounting System, Sun Frame Microrail Installation Guide, PUB2022SEP28

Brand Name: Unirac
Models: Unirac SFM
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ED 16.3.15 (1-Jul-2022) Mandatory
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AUTHORIZATION TO MARK

ntertek

Total Quality. Assured.

This authorizes the application of the Certification Mark(s) shown below to the models described in the Product(s)
Covered section when made in accordance with the conditions set forth in the Certification Agreement and Listing
Report. This authorization also applies to multiple listee model(s) identified on the correlation page of the Listing
Report.

This document is the property of Intertek Testing Services and is not transferable. The certification mark(s) may be
applied only at the location of the Party Authorized To Apply Mark.

Applicant: Unirac, Inc Manufacturer: Redacted information
. 1411 Broadway Blvd NE

Address: Albuquerque, NM 87102

Country: USA

Party Authorized To Apply Mark:  Same as Manufacturer

Report Issuing Office: Intertek Testing Services NA, Inc., Lake Forest, CA
Authorized by: Ea Wd-bﬂndm

Control Number: 5019851
for L. Matthew Snyder, Certification Manager

C us

LigTeD

Intertek

This document supersedes all previous Authorizations to Mark for the noted Report Number.

This Authorization to Mark is for the exclusive use of Intertek's Client and is provided pursuant to the Certification agreement between Intertek and its Client. Intertek's responsibility and liability are
limited to the terms and conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned
by the use of this Authorization to Mark. Only the Client is authorized to permit copying or distribution of this Authorization to Mark and then only in its entirety. Use of Intertek’s Certification mark is
restricted to the conditions laid out in the agreement and in this Authorization to Mark. Any further use of the Intertek name for the sale or advertisement of the tested material, product or service must
first be approved in writing by Intertek. Initial Factory Assessments and Follow up Services are for the purpose of assuring appropriate usage of the Certification mark in accordance with the
agreement, they are not for the purposes of production quality control and do not relieve the Client of their obligations in this respect.

Intertek Testing Services NA Inc.
545 East Algonquin Road, Arlington Heights, IL 60005
Telephone 800-345-3851 or 847-439-5667 Fax 312-283-1672

Mounting Systems, Mounting Devices, Clamping/Retention Devices, and Ground Lugs for Use with Flat-

Plate Photovoltaic Modules and Panels [UL 2703:2015 Ed.1+R:24Mar2021]
Standard(s):

PV Module and Panel Racking Mounting System and Accessories [CSA TIL No. A-40:2020]

Product: Photovoltaic Mounting System, Sun Frame Microrail Installation Guide, PUB2022SEP28

Brand Name: Unirac
Models: Unirac SFM

ATM lIssued: 27-Oct-2022

ED 16.3.15 (1-Jul-2022) Mandatory

ATM for Report 102393982LAX-002 Page 3 of 4

AUTHORIZATION TO MARK

Nntertek

Total Quality. Assured.

This authorizes the application of the Certification Mark(s) shown below to the models described in the Product(s)
Covered section when made in accordance with the conditions set forth in the Certification Agreement and Listing
Report. This authorization also applies to multiple listee model(s) identified on the correlation page of the Listing
Report.

This document is the property of Intertek Testing Services and is not transferable. The certification mark(s) may be
applied only at the location of the Party Authorized To Apply Mark.

Applicant: Unirac, Inc Manufacturer: Redacted information
. 1411 Broadway Blvd NE

Address: Albuquerque, NM 87102

Country: USA

Party Authorized To Apply Mark:  Same as Manufacturer
Report Issuing Office: Intertek Testing Services NA, Inc., Lake Forest, CA

Control Number: 5021866 Authorized by:

for L. Matthew Snyder, Certifi'catiorTManager

C us

LigTeD

Intertek

This document supersedes all previous Authorizations to Mark for the noted Report Number.

This Authorization to Mark is for the exclusive use of Intertek's Client and is provided pursuant to the Certification agreement between Intertek and its Client. Intertek's responsibility and liability are
limited to the terms and conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned
by the use of this Authorization to Mark. Only the Client is authorized to permit copying or distribution of this Authorization to Mark and then only in its entirety. Use of Intertek’s Certification mark is
restricted to the conditions laid out in the agreement and in this Authorization to Mark. Any further use of the Intertek name for the sale or advertisement of the tested material, product or service must
first be approved in writing by Intertek. Initial Factory Assessments and Follow up Services are for the purpose of assuring appropriate usage of the Certification mark in accordance with the
agreement, they are not for the purposes of production quality control and do not relieve the Client of their obligations in this respect.

Intertek Testing Services NA Inc.
545 East Algonquin Road, Arlington Heights, IL 60005
Telephone 800-345-3851 or 847-439-5667 Fax 312-283-1672

Mounting Systems, Mounting Devices, Clamping/Retention Devices, and Ground Lugs for Use with Flat-

Plate Photovoltaic Modules and Panels [UL 2703:2015 Ed.1+R:24Mar2021]
Standard(s):

PV Module and Panel Racking Mounting System and Accessories [CSA TIL No. A-40:2020]

Product: Photovoltaic Mounting System, Sun Frame Microrail Installation Guide, PUB2022SEP28
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Models: Unirac SFM

ATM lIssued: 27-Oct-2022

ED 16.3.15 (1-Jul-2022) Mandatory

ATM for Report 102393982LAX-002 Page 4 of 4

BLUE RAVEN

1403 N. Research Way
Orem, UT 84097

800.377.4480
WWW.BLUERAVENSOLAR.COM

CONFIDENTIAL- THE INFORMATION
HEREIN CONTAINED SHALL NOT BE
USED FOR THE BENEFIT OF ANYONE
EXCEPT BLUE RAVEN SOLAR NOR
SHALL IT BE DISCLOSED IN WHOLE OR
IN PART TO OTHERS OUTSIDE
RECIPIENTS ORGANIZATION, EXCEPT
IN CONNECTION WITH THE SALE AND
USE OF THE RESPECTIVE EQUIPMENT,
WITHOUT THE WRITTEN PERMISSION
OF BLUE RAVEN SOLAR LLC.

NABCEP

CERTIFIED

PV INSTALLATION
PROFESSIONAL

Scott Gurney
#PV-011719-015866

CONTRACTOR:
BRS FIELD OPS
385-498-6700

DRAWING BY:

PLOT DATE:

PROJECT NUMBER:

SHEET NAME:
SPEC SHEET
REVISION: PAGE NUMBER:

- | ss




ntertek

Total Quality. Assured.

Listing Constructional Data Report (CDR)

1.0 Reference and Address

Report Number

102393982LAX-002 |

Original 11-Apr-2016

Revised: 5-Oct-2022

Mounting Systems, Mounting Devices, Clamping/Retention Devices, and Ground Lugs for Use
with Flat-Plate Photovoltaic Modules and Panels [UL 2703:2015 Ed.1+R:24Mar2021]

toddg@unirac.com

Standard(s)
PV Module and Panel Racking Mounting System and Accessories [CSA TIL No. A-40:2020]
Applicant Unirac, Inc Manufacturer 2
1411 Broadway Blvd NE
Az Albuquerque, NM 87102 S
Country USA Country
Klaus Nicolaedis
Contact Todd Ganshaw Contact
505-462-2190
Phone 15058431418 Phone
FAX NA FAX
Email klaus.nicolaedis@unirac.com Email

Manufacturer 3

Address

Country

Contact

Phone

FAX

Email

Manufacturer 5

Address

Country

Contact

Phone

FAX

Manufacturer 4

Address

Country

Contact

Phone

FAX

Email

Page 1 of 138

This report is for the exclusive use of Infertek’'s Client and is provided pursuant fo the agreement between Intertek and its Client. Intertek's responsibiity and
liability are limited to the terms and conditions of the agreement. Inertel assumes no liability fo any party. other than fo the Client in accordance with the
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2.0 Product Description

Product

Photovoltaic Mounting System, Sun Frame Microrail Installation Guide, PUB2022SEP28

Brand name

Unirac

Description

The product covered by this report is the Sun Frame Micro Rail roof mounted Photovoltaic
Rack Mounting System. This system is designed to provide bonding and grounding to
photovoltaic modules. The mounting system employs anodized or mill finish aluminum brackets
that are roof mounted using the slider, outlined in section 4 of this report. There are no rails
within this product, whereas the 3" Micro Rail, Floating Splice, and 9" Attached Splice
electrically bond the modules together forming the path to ground.

The Micro Rails are installed onto the module frame by using a stainless steel bolt anodized
with black oxide with a stainless type 300 bonding pin, torqued to 20 ft-lbs, retaining the
modules to the bracket. The bonding pin of the Micro Rail when bolted and torqued, penetrate
the anodized coating of the photovoltaic module frame (at bottom flange) to contact the metal,
creating a bonded connection from module to module.

The grounding of the entire system is intended to be in accordance with the latest edition of the
National Electrical Code, including NEC 250: Grounding and Bonding, and NEC 690: Solar
Photovoltaic Systems or the Canadian Electrical Code, CSA C22.1 Part 1 in accordance to the
revision in effect in the jurisdiction in which the project resides. Any local electrical codes must
be adhered in addition to the national electrical codes. The Grounding Lug is secured to the
photovoltaic module, torqued in accordance with the installation manual provided in this
document.

Other optional grounding includes the use of the Enphase UL2703 certified grounding system,
which requires a minimum of 2 micro-inverters mounted to the same rail, and using the same
engage cable.
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2.0 Product Description

Models Unirac SFM

Model Similarity |NA
Fuse Rating: 30A
Module Orientation: Portrait or Landscape
Maximum Module Size: 17.98 ft2
UL2703 Design Load Rating: 33 PSF Downward, 33 PSF Upward, 10 PSF Down-Slope
Tested Loads - 50 psf/2400Pa Downward, 50psf/2400Pa Uplift, 15psf/720Pa Down Slope
Trina TSM-255PD05.08 and Sunpower SPR-E20-327 used for Mechanical Loading
Increased size ML test:
Maximum Module Size: 22.3 ft2
UL2703 Design Load Rating: 113 PSF Downward, 50 PSF Upward, 30 PSF Down-Slope
LG355S2W-A5
used for Mechanical Loading test.
Mounting configuration: Four mountings on each long side of panel with the longest span of 24"
UL2703 Design Load Rating: 46.9 PSF Downward, 40 PSF Upward, 10 PSF Down-Slope
LG395N2W-A5,
LG360S2W-A5 and LG355S2W-A5 used for used for Mechanical Loading test.
Mounting configuration: Six mountings for two modules used with the maximum span of 74.5"
IEC 61646 Test Loads - 112.78 psf/5400Pa Downward, 50psf/2400Pa Uplift

Ratings Mechanical Load test to add FlashLoc Slider and Trim Assemblies to UL2703 and IEC 61646

Certifications, & Increase SFM System UL2703 Module Size:

Maximum Module Size: 27.76 ft?

UL2703 Design Load Rating: 113 PSF Downward, 50 PSF Upward, 21.6 PSF Down-Slope
Jinko Eagle 72HM G5 used for Mechanical Loading test.

Mounting configuration: Four mountings on each long side of panel with the longest span of 24"
Mamzimum module size: 21.86 ft2

IEC 61646 Test Loads - 112.78 psf/5400Pa Downward, 75psf/3600Pa Uplift

SunPower model SPR-A430-COM-MLSD used for Mechanical Loading

Fire Class Resistance Rating:

- Class A for Steep Slope Applications when using Type 1 Modules. Can be installed at any
interstitial gap. Installations must include Trim Rail.

- Class A for Steep Slope Applications when using Type 2 Modules. Can be installed at any
interstitial gap. Installations must include Trim Rail.

- Class A Fire Rated for Low Slope applications with Type 1 or 2 listed photovoltaic modules.
This system was evaluated with a 5” gap between the bottom of the module and the roof’s
surface

See section 7.0 illustractions # 1, 1a and 1b for a complete list of PV modules evaluated with
these racking systems

Other Ratings

NA
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[7.0 lllustrations
[llustration 1 - Approved PV Modules

Manufscure Module Madel / Series Manufactune Module Model [ Sedied
Alew P-Serbes Eco Solangy Orion 1000 & Apollo 1000
ET Salar ET-METF 2 TV
[¥MA-1 20-[F R 26 1
Aplos F F FF-MP-BBB-37
s A 1 & =[15F M) 70 reedom Forever ! e
FreeViolt Momo PERC
CHEMOET 2P CHSMOGT TP, CHSMAST IM, GCL GOL-PE & GOL-Mb Series
Astronergy CHSMGE T MY, CHSMBG10M (BL)BFYHEF], TO-AMS, TO-ANA,
Hansal
CHSMTTM-HC s LB-AN1, UD-AN1
A AXMGMAI0T, AXNGPE10T, 36M, 50M, GOF, T2M & T2P Series,
L |,
AXMEMALIT & AXNGPSLIT Holigis 144HT M6 Monolacial’ Bifacial Series,
AXdachgremium &0 (35mm), 144HC W10 5L Bifacial
Adipower 60 (35mm), HT Sal HTE0- 1560M) (MO (-FL
aLar
Axiter Asiipower 71 (40mm), HT 72-156(M/F)
Axipremium 60 (35mm), K, MG, TG, B, RG, TH M1 H & K1 Series
H
Axiphemium T2 (40mim) VG HEA- S HE
Bovint BvMEG10, ITEK T, IT-HE & iT-5E Saries
BWMGEL2 T
t lapan Solar IPS-60 & WPS-T2 Seres
BYD PEK & M- T8 Sevies I 1
TR G-, TAMG=60-0005E, IAME(R) -6l
CS1{HMALY)-M5 :
Exx, JAPG[K)- T 2-wax B0, JAPT ISYY-xnnFT,
CERKANAN, CSIE-MMB-AG, [S3K-{M5T) ;
) PAPA{K)-B0- AR, |APSOSYY- e /TF,
Canadian Salar C53N-M5, CSIL-MB-AG, CSEL-{MSP)L OSEW
2 5 1A Salar BAMIG)- T 1m0y TZ_ 1AM 7 25 o T2,
C55A-M, CSOIRATL CSGR-{M/P), CS0K-M5
E I DAM Bl - B0- w000 T IAMEDSYY- x00ZE
SR (P U560 -(MPL T SOY-M, 5P ;
LYY 01,02.03,09,10
Lentrosslar Amenica Leemiey & k-Seriey 1. 22 5C. PR, BP, HIT, 18, MW, MR
CT 2P -0, CT i -001, T
CenainTeed CToocMie-02, Clicxah-03, MW B S Satias
€ Tomochtoe-04, € ToaHl11-04 i Engle #Hou
M- 7 THL-Y
Dbl DH-B0M |
Kyocera KLl Serims
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[7.0 lllustrations

LG Electronics

LOMGI

Mission Solar Energy

Milsubishi

Meo Solar Power Co,

lllustration 1a - Approved PV Modules Continue

Module Model / Series

LGxuMIT-A4

L {(ATCELLE LR MNICHIEMIT NIWY
QICAIESIC/SIW)-AL

LewcwMHIT-BS

LGnxxNIK-B&

Lo PO TN TCMN T Q1K
QALDAKTAS

L1 OMNIEMNI T/MNIW-ES

L (M O M IWS T CS W)l
LGxxNIT-I5

LGeooo{M1EMNIWMNI T/MNIW)-LS
LEwxx{M1CAQTCATKY-HS

Lo (MEC/MLKNIWALCQIK VS

LR &-SOHIBHIHMHPRAHPH )= xox b

LRA4-7 2{HIH/HPH)- a0
LRS-6BP/HBD/HIBD}- xxaM (30mm)
LR&-SNBE)PEHPBNHH]-xxxM {$5mm)
LR&-SBKPENPE) (PH)- xox (40mm)

LIS 7 2B HBD){HIBD)- xxxM {L0rmm)

LR6-7 2{HVHBKNPEPH)PENHPH) o
(35mm

LI 2{BR)HVPE)PE)FH}-xxxp (40mm)

M5E Series

Mt & MLE Sities

DiEM L DEP Series

Panasonic

Peimar
Phand Salas

Prism Solar

Q.Cells

REC

Module Madel / Series

EVPVicex (MK,

VBHMxxxSALS & SAL6,
YEHMaxx5A17 & 5418,
VEHNoxSA1 TEAG) & SAIRE,
VEHMaxxkAOL & KADT L MAD4,
WEBHMomZAL]L, VEHNxoZADD,
WHHM i ZADS VBHMNX cu ZADY
SGaxxM (FE/BF)

PS-60, PS-72

P72 Series

Pliss, Pro, Peak, G3, G4, G5, Ga(+), 57, GB(*)
Pro. Peak L-G2, L-G4, L-G5, L-G6, L-GT
QPEAK DHIO BLE-Gds

QPEAK DUD BLK-G&+/TS

QPEAK DUO (BLE)-GE(+)

QPEAK DU L-GR.5/BFF

QUPEAK DUD (BLK) ML-GH{+)

QPEAK DUD XL-GI/G9.2/69. 5

QPEAK DUD (BLE) ML-G10{#}

QPEAK DUD XL-GI10yT0.2/10.520.0/10.)
Alpha (7 7) (Black) {Puhe)

N-Peak (Black)

N-Prak ] (Black)

PEAK Energy Series

PEAK Energy BLID Seiles

PEAK Energy 77 Series
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[7.0 lllustrations

lllustration 1b - Approved PV Modules Continue

REC (cont)

Renesola
Hisen
SEG Solar
S-ER&rTy
Seraphim
Sharp

SHfab

Solarever LS4

Solaria

Solarvworld

Sonali

SunEdison

Sunkva

Maodule Model / Series

TwinPrak Series

TwinPeak 2 Series

TwinPeak 7 BLEZ Series
TwinPeak 25{M) 72XV
TwinPeak § Series (38mm)
TP4 (Black)

Vitnues? Sevies & 156 Series
REMT 2-6 (MDG) (M), REMED-&
SEG-nxx-BMD-HY

SNTT & SHED Sedies (40mm)
SEG-6 & SRP-6 Serles

HU-5A & HU-5C Series

CLA, SLG BC Series & SILexu(BLAMNLMNTHLY
LB NLHC)

SE-166"8 Y-arxxM-1 T0N

Poserer XT-axaR-(ALPDYBD)

Porwver MT-xxxC-PD

Poweer XT-xxxfl-Pi (AC)

Sunmadule Protect,

Sunmodule Pl

S8-M- 380 o 390 Series,

S5 M. 500 o 200 Sevies,
S5-M-440 to 450 Series,
55-M-430 to 450 BiFacial Series,
5% 230- 265

F-Sprirs, R-Sevies L FLEX FX5 Sarips

MY Series & Optimas Sedies

Manufacture

SaniPinver

Sumtech

Talesun

Teala

Trirna

Lhprnclr

LIRE

Wikfam

Waarse
Winakoo
Virnghi

IH Shine

Module Model / Series

A-Serbes AS00-BLE | SPH-MAXT200CH,

K-5Series, E-Series & P-Series

TR STROXS - BA0AVWhD

| 572, TPS96, TPESH, TRGED,
PGS 2, Hipor M, Sman

SC.5C 8, 5CBL, 5082

TrmnH, TroxaS

PADS, PDOS, DDOS, DOOG, DDOEG, PLOG,
D14, PELIA, DD14, DEOGOS, DELA, DELS,
PE15H

UP-MuxxPi-H).

L B

D7 Mk HTA, DT{ME e HEA
FAKwxn{CAGERG), FAM o E7G-BE

Pl FAG{H:BA)

Eldora,

Galive,

Samera

AL & Adiya Serps

WST & WP Series

YGE & VLM Sernes

DHMG-T2, TXMb-NH144-168 30594
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Temperature range
RECORD LOW  RECORD HIGH @( @< @{ @< @{ @( @.{ @{ @( @.{ @{

-27 - 34 °C IQ8+ 1Q8M IQ8A IQ8H-240 IQ8H-208* IQ8P-3P  IQ8H-3P Q7+ IQ7A

*]Q8H-208 support split phase, 208V only.

O 000 000 0 0 0 0

Q Compatible @ Not compatible

Notice

Modules paired with Enphase microinverters with Integrated Ground must use PV Wire or PV Cable that is compliant with NEC 690.35(D) for Ungrounded PV Power Systems. When using
this solar panel calculator, do not connect an Enphase microinverter to a module that the calculator indicates is incompatible. Doing so may void the warranty. This calculator only shows
the compatibility of the modules with Enphase microinverters and doesn’t provide any information on clipping that may occur due to sizing and other DC parameters of the PV module.
Enphase 1Q Series microinverters are compatible with bi-facial PV modules if the temperature adjusted electrical parameters (maximum power, voltage and current) of the modules,
considering the electrical parameters including the Bifacial gain, are within the allowable microinverter input parameters range. In evaluating the amount of Bifaciality gain, follow the
recommendations of the module manufacturers.

V2-NA-EN-08-18

Copyright © 2022 Enphase Energy. All rights reserved.
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UNIRAC, INC.

SCOPE OF WORK

SUN Update for three existing reports of 102675852LAX-001(Bonding Clip), 102393982LAX-
002 (SFM) and 102675852LAX-002 (MLPE Mount) and addition of PV modules to SFM
report

REPORT NUMBER:
105140118LAX-001b

ISSUE DATE
09/27/22

PAGES
4

DOCUMENT CONTROL NUMBER
GFT-OP-10a (21-June-2019)
© 2019 INTERTEK

m terte k 25800 Commercentre Drive
Lake Forest, CA 92630 USA
Total Quality. Assured.
Telephone: (949) 448-4100

Facsimile:  (949) 448-4111
PROGRESS LETTER REPORT www.intertek.com

9/27/22 Report No. 105140118LAX-001b
Intertek Project No. G105140118

Klaus Nicolaedis

Unirac Inc.

1411 Broadway Blvd NE
Albuquerque, NM 87102-1545
USA

Subject:
SUN Update for three existing reports of 102675852LAX-001(Bonding Clip), 102393982LAX-
002 (SFM) and 102675852LAX-002 (MLPE Mount) and addition of PV module to SFM report

Dear Klaus,

This letter report represents the result of the construction evaluation of the SUN letter and
PV module addition to the requirements contained in the following standards:

Mounting Systems, Mounting Devices, Clamping/Retention Devices, and Ground
Lugs for Use with Flat-Plate Photovoltaic Modules and Panels [UL 2703:2015
Ed.1+R:24Mar2021]]

SUMMARY

The scope of this project was to perform an evaluation for SUN update that is standard
update from May 2019 revision to 2021 and 7 PV module addition. 3 additional module
manufacturers were requested and evaluated at the same time. This project, G1051408118
was authorized by quote Qu-01275837-3 dated July 15, 2022.
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intertek

Total Quality. Assured.

PROGRESS LETTER REPORT

S.U.N. CONSTRUCTION EVALUATION to UL 2703

Unirac, Inc.
Intertek Report No:
105140118LAX-001b

UL2703 REVISION MARCH 24™, 2021 EVALUATION

Intertek

Total Quality. Assured.

PROGRESS LETTER REPORT

Unirac, Inc.
Intertek Report No:
105140118LAX-001b

The following PV Modules can be added to the system:
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CLAUSE VERDICT | COMMENT EVALUATION
9 INFO | BONDING
Update the instructions, it either:
] ) 1. Needs to be clear
Routlng maintenance of aPVv module or removing 1 module
mounting system, e. g. inspection or cleaning .
New shall not involve breaking or disturbing the cannot break bonding
9.2 Manual | bonding path of the system. If the removal of a path to grounding lug for
needed | module may break or disrupt the bonding path multiple modules
of the system, the installation manual shall .
comply with 26.10. 2. Needs to comply with
26.10 below
For a system where the removal of a module
may break or disrupt the bonding path of the
system (see 9.2), the installation manual shall
comply with all of the following:
a) Module removal is not presented as a
frequently expected occurrence and
will not be required as part of
routine maintenance.
b) Include the following statement, or
equivalent “CAUTION: Module b) Please add b) compliance
removal may disrupt the bonding “CAUTION:...” quote
path and could introduce the risk of .
New electric shock. Additional steps may ¢) Please comply with C_'
26.10 Manual be required to maintain the bonding the methods and actions
: path. Modules should only be are left to you.
needed

removed by qualified persons in
compliance with the instructions in
this manual.”

c) Scenarios that could result in a disruption
of the bonding path are described,
for example irregularly-shaped
arrays, arrays consisting of individual
rows, and any other scenario where
module removal could disrupt the
bonding path.

d) Instructions for maintaining a complete
bonding path when modules are
removed.

d) Please provide item d on
the user manual
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Model Name Verdict Comment (full added models)
Freedom Forever Pass FF-MP-BBB-370
Heliene Pass 144HC M6 Moanac_ial and Bifacial,
144HC M10 SL Bifacial
EVPV 350 PK,
EVPVxxx 360, 370,
EVPVxxx 370, 380,
Panasonic Pass EVPVxxxH 400, 410,
EVPVxxxK 350, 360,
EVPVxxxK 360, 370,
EVPVxxxPK 360, 370
SEG Pass SEG-XXX-BMD-HV
SolarEver Pass SE-166_83-xxxM-120N
SS-M Bi Facial 144 Cell,
Sonali Pass SS-M-360 to 390 Ser!es,
SS-M-390 to 400 Series,
SS-M-440 to 460 Series
(Wuxi) Suntech Pass STPXXXS - B60/Wnhb
Sunpower (Maxeon) Pass A-Series A400-BLK,
SPR-MAX3-XXX-R
Tesla Pass TxxxH
ZN Shine Pass ZXM6-NH144-166_2094
PROJECT STATUS & ACTION

Issuance of this letter report provides status of construction evaluation covered by Intertek
Project G105140118. To complete the update INTERTEK needs a new instruction manual. No
more information or details are needed to complete the addition of PV models to the
listings. Please provide an updated manual.

If there are any questions regarding the results contained in this report, or any of the other
services offered by Intertek, please do not hesitate to contact your dedicated Intertek

Project Manager.

Completed by:  Andrew Gunnoe

Reviewed by:  Abhinav Prakash

DRAWING BY:

Title: Project Engineer Title: Reviewer
A

Signature: K dnet Adusrooe_ Signature o~

Date 09/27/22 Date: 09/27/22

Please note: this Letter Report does not represent authorization for the use of any Intertek

certification marks.

Version: 21-June-2019
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