GENERAL NOTES

CODE AND STANDARDS

1. ALL WORK SHALL COMPLY WITH 2017 NATIONAL ELECTRIC CODE (NEC), 2018 NORTH CAROLINA BUILDING CODE
(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.

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.

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.

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).

10. ALL SIGNAGE TO BE PLACED IN ACCORDANCE WITH LOCAL BUILDING CODE.

11. TERMINALS AND LUGS WILL BE TIGHTENED TO MANUFACTURER TORQUE SPECIFICATIONS (WHEN PROVIDED)
IN ACCORDANCE WITH NEC CODE 110.14(D) ON ALL ELECTRICAL CONNECTIONS.

EQUIPMENT LOCATIONS

1. PROPER ACCESS AND WORKING CLEARANCE AROUND EXISTING AND PROPOSED ELECTRICAL EQUIPMENT
WILL BE PROVIDED AS PER SECTION NEC 110.26.

2. EQUIPMENT INSTALLED IN DIRECT SUNLIGHT MUST BE RATED FOR EXPECTED OPERATING TEMPERATURE AS
SPECIFIED BY NEC 690.31(A) AND NEC TABLE 310.15(B).

3. ALL EQUIPMENT SHALL BE INSTALLED ACCESSIBLE TO QUALIFIED PERSONNEL ACCORDING TO NEC
APPLICABLE CODES.

4. ALL COMPONENTS ARE LISTED FOR THEIR PURPOSE AND RATED FOR OUTDOOR USAGE WHEN APPROPRIATE.

PROJECT INFORMATION:

NUMBER OF STORIES: 1
CONDUIT RUN: Interior
ECOBEE QTY: 0

LIGHT BULB QTY: 18

PV METER: Not Required

ROOF TYPE (1) INFORMATION:
ROOF TYPE: Comp Shingle
FRAMING TYPE: Manufactured Truss
SHEATHING TYPE: OSB
ATTACHMENT: SFM Infinity Switchblade Flashkit
RACKING: Unirac SFM Infinity @ 48" OC Portrait / 72" OC Landscape
NUMBER OF ATTACHMENTS: 42

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

AERIAL VIEW

DESIGN CRITERIA SITE SPECIFICATIONS
WIND SPEED: 115 mph CONSTRUCTION - V-B
GROUND SNOW LOAD: 15 Ib/ft2 ZONING: RESIDENTIAL

WIND EXPOSURE FACTOR: C
SEISMIC DESIGN CATEGORY: B

Existing Roof &
Attachment Only

SHEET INDEX

SCOPE OF WORK

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

PV1 - COVER SHEET
PV2 - SITE PLAN
PV3 - ROOF PLAN
PV4 - STRUCTURAL
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PV5 - ELECTRICAL 3-LINE DIAGRAM 12/5/2022
PV6 - ELECTRICAL CALCULATIONS
PV7 - WARNING LABELS AND LOCATIONS

(ALL OTHER SHEETS AS REQUIRED)
SS - PRODUCT SPEC. SHEETS
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PV SYSTEM SPECIFICATIONS
TOTAL NUMBER OF MODULES: 24
MODULE MAKE AND MODEL: Trina TSM-DE09C.07 390
MODULE WATTAGE: 390W DC

INVERTER MAKE AND MODEL: Enphase IQ8PLUS-72-2-US
INVERTER TYPE: Microinverter (1 Inverter per PV Module)
INVERTER CURRENT OUTPUT: 1.21A AC

INVERTER NOMINAL VOLTAGE: 240V

INVERTER WATTAGE: 290W AC

FRONT OF HOME
314 WINDY FARM DR

Sealed For
Existing Roof &

Attachment Only

12/5/2022

LEGEND

@ JUNCTION BOX
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M | UTILITY METER
N

MSP| MAIN SERVICE PANEL

AC> AC DISCONNECT

CB | COMBINER BOX

LC LOAD CENTER

SUB| SUBPANEL

PV | PV METER

(

TS | TRANSFER SWITCH

ESS| SUNPOWER ESS

HUB| SUNPOWER HUB+

RPO| REMOTE POWER OFF

FIRE SETBACK

TRENCHING

|
! PROPERTY LINE
|
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DC SYSTEM SIZE: 9.36 kW DC

Mary Jo Woertz
314 Windy Farm Dr

DRAWING BY:

Grace Hymas

PLOT DATE:

%
2
q . .:"é'_;,-
SEAL\ /3 E December 2, 2022
035433 “ | E
'ﬁ." :." ‘% PROJECT NUMBER:
EJ
Y oaeBA 636340
A CAN G :
%fffmmr|uum‘ﬁﬁ‘% SrEETAYE
SITE PLAN
REVISION: PAGE NUMBER:

Firm No. : D-0449

A PV2




PV SYSTEM SPECIFICATIONS
TOTAL NUMBER OF MODULES: 24
MODULE MAKE AND MODEL: Trina TSM-DE09C.07 390
MODULE WAJTAGE,;380W-R

Y

A

IMSP

L——

A

SONN

CB

INVERTER MAKE AND MODEL: Enphase IQ8PLUS-72-2-US MP1
INVERTER TYPE: Microinverter (1 Inverter per PV Module) # OF MODULES: 5
INVERTER CURRENT OUTPUT: 1.21A AC AZIMUTH: 257 2| =
INVERTER NOMINAL VOLTAGE: 240V PITCH: 34 5 5
INVERTER WATTAGE: 290W AC TSRF: 84%
AREA: 293 ft.2
O
O
i
BB 8
@%
(BN -
PV4 F1TE |
i3
®
BB 8
MP2
# OF MODULES: 19 @3 @
AZIMUTH: 257
PITCH: 34
TSRF: 86%
AREA: 665 ft.2
=
=

DC SYSTEM SIZE: 9.36 kW DC
MODULE: (Trina TSM-DEQ9C.07 390)
INVERTER(S): Enphase IQ8PLUS-72-2-US

FRONT OF HOME

POINT OF INTERCONNECTION
UNDERGROUND SERVICE LINE

LEGEND

@ JUNCTION BOX

)
M | UTILITY METER
N

MSP| MAIN SERVICE PANEL

AC> AC DISCONNECT

CB | COMBINER BOX

LC LOAD CENTER

SUB| SUBPANEL

PV | PV METER

(

TS | TRANSFER SWITCH

ESS| SUNPOWER ESS

HUB| SUNPOWER HUB+

RPO| REMOTE POWER OFF

FIRE SETBACK

TRENCHING

|
! PROPERTY LINE
|
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STRUCTURAL INFORMATION:
ROOF TYPE (1):

ROOF TYPE: Comp Shingle

SHEATHING TYPE: OSB

FRAMING TYPE: Manufactured Truss

FRAMING SIZE: 2x6 @ 24" OC

CEILING JOIST SIZE: 2x6 @ 24" OC

STRUCTURAL NOTES:

/A\

BLOCKING REQUIRED ON MP2. Structural Blocking upgrade may
be required in hiproof MPs near the ridge to accommodate PV array
standoff embedment. Approx. 31 blocks required. Install (3) 16D
sinkers OR (1) A34 Simpson Clip at each vertical truss member to
the end of each block. Material Required: ( 31 ) 2x6 lumber blocks
at approx. 2.5'long. (186 ) 16D sinkers OR ( 62 ) A34 Simpson
Clips.

ATTACHMENT: SFM Infinity Switchblade Flashkit
RACKING: Unirac SFM Infinity

@ 48" OC Portrait / 72" OC Landscape
NUMBER OF ATTACHMENTS: 42

PV MODULE COUNT: 24 Modules

TOTAL ARRAY AREA: 489.6 ft2 (20.4ft/panel)
TOTAL ROOF AREA: 3451 ft2

ARRAY/ROOF AREA: 14.2%

ARRAY WEIGHT: 1,200 Ibs (50 Ibs/panel)
DISTRIBUTED LOAD: 2.45 Ibs/ft2

POINT LOAD: 28.57 Ibs/attachment *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

<:5=>
e 23" ‘ " ‘
MAX, | 72" MAX. ‘ LANDSCAPE
PV MODULE UNIRAC SFM 2" MICRORAIL UNIRAC SFM 6.5" SPLICE

W

23"

- |
=

48" MAX.
ATTACHMENT SPACING- FRONT VIEW

MAX.
©

SCALE: 3/4" = 1'-0"

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

W

POR

W

TRAIT
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UNIRAC SFM INFINITY

TRINA TSM-DE09C.07 390
PV MODULE

UNIRAC SFM MICRORAIL/ SPLICE

UNIRAC SFM SLIDER

(E) ROOF
SHEATHING

FLASHING

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

2" MIN. EMBED.

<

MIDDLE/TOP STANDOFF DETAIL >
(E) BUILDING STRUCTURE

SCALE: 3" =1'-0"

=)

PV MODULE

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

O,

WIDTH

ROOF STRUCTURE

PORTRAIT

Sealed For

TRINA TSM-DE09C.07 390
PV MODULE

UNIRAC SFM TRIMRAIL
FLASHING

UNIRAC SFM SLIDER AND

TRIMRAIL ROOF ATTACHMENT (E) ROOF

SHEATHING

(1) 5/16" STAINLESS STEEL LAG BOLT

WITH 2-1/2" MIN. EMBEDMENT
AND FLAT WASHER

BOTTOM STANDOFF DETAIL ~_ =<
(E) BUILDING STRUCTURE

SCALE: 3"=1'-0"

2" MIN. EMBED.

T

<«

(@)

*NOTE: THIS UPGRADE MAY NOT BE REQUIRED IF
THERE ARE SUFFICIENT RAFTERS BENEATH EACH
SOLAR PV ARRAY ATTACHMENT TO ENSURE 2.5"
LAG EMBEDMENT

1) 2X6 BLOCKING TO BE INSTALLED IN BETWEEN
BOX TRUSSES WHERE DRIVING LAGS.

2) INSTALL (3) 16D SINKERS OR (1) A34 SIMPSON
CLIP AT EXISTING VERTICAL TRUSS
MEMBER TO EACH END
OF EACH BLOCK.

Existing Roof &
Attachment Only

12/5/2022
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15 (§1]

[1) & AWIG THHN/THWN-2, CL,,
B AWG THHN/THWN-2, €U
(1) B AWG THHN/THWN-2, CLL,
(1) 10 AWG THHM/THWHN-2, CU,,

(1) 3/4 INCHEMT

BLACK (L1}

L RED[L2)
WHITE (N]
GREEN (EGC)

29.0 A AC

240 V AC 3

EXTERIOR

[2) 10 AWG THHMN/THWHN-2, CL., BLACK (L1}
(20 10 AWG THHM/THWN-2, CLL, RED (L 2)
(1) 10 AWG THHN/THWN-2, CL.., GREEN (EGC)

(1) 3/4 INCH EMT

MAK 145 A A(
240 V A

EXTERIOR

(1)

10 - 2 UF-B (or NM) W/G, THHN/THWN-2, 50

MAX 145 A A(

240 W AL

INTERIOR|

(1) 12-2 TC-ER, THHN/THWN-2, CU
(1) 6 AWG BARE, CU (EGC)

MAX 145 AAC

240 W AC

EXTERIOR

N

DESIGNER NOTES:

LOAD SIDE BREAKER IN MSP, INTERIOR POI

(E) 225A MAIN SERVICE PANEL

(E) 200A / 2P MAIN BREAKER

L1

(E) 200A / 2P

L2

120/240 VAC
60HZ
1 PHASE
TO UTILITY
GRID

(E) LOADS

(N) 40A / 2P

*PV BREAKER TO BE LOCATED
AT OPPOSITE END OF BUSSING
FROM MAIN BREAKER

PV AC DISCONNECT

LOCKABLE, VISIBLE OPEN

NON-FUSED

60A, 240V, 2-POLE

L1

ENPHASE IQ COMBINER 4
X-1Q-AM1-240-4

(SOLAR

LOAD ONLY)

(N) 20A 1 2P

L2

N

(E) GROUNDING
ELECTRODE(S)

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

INTERCONNECTION NOTES

705.12(B)(3) THE FOLLOWING METHOD(S) SHALL BE USED TO

8' LONG, MIN. 6' FROM (E)
GROUNDING CONDUCTOR.

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

(N) %" COPPER GROUND ROD,

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.

Eec AL ] L
|

[ E—

4"x4"x4" PVC

ELECTRICAL NOTES:

24 INVERTERS x 290 W AC = 6.96 kW AC
PANEL WATTAGE =390 W DC

(24) Trina TSM-DE09C.07 390

UL 1703 COMPLIANT

(24) Enphase IQ8PLUS-72-2-US

JB-1 EZ SOLAR

JUNCTION BOX JUNCTION BOX

Llf\

UL 1741 COMPLIANT

2 J1

JBB .. N\ JB-1
2 [

Llf\
2 1

(N) 20A 1 2P

u (1) CIRCUIT OF
E:% 12 MODULES
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MODULE SPECIFICATIONS Trina T5SM-DEDSC.07 380

DESIGN LOCATION AND TEMPERATURES

CONDUCTOR SIZE CALCULATIONS

N
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RATED POWER (5TC) 390 W TEMPERATURE DATA SOURCE ASHRAE 2% AVG. HIGH TEMP MICROINVERTER TO  MAX. SHORT CIRCUIT CURRRENT (ISC) = 14.5 AAC
MODULE VvOC 40.8 vV DC STATE MNorth Carolina| [JUNCTION BOX (1) MAX, CURRENT (ISCX1.25)= 18.2 AAC
MODULE VMP 338VDC aTy Fuquay-Varina CONDUCTOR (TC-ER, COPPER (90°C)) = 12 AWG
MODULE IMP 11.5 ADC WEATHER STATION SEYMOUR-JOHNSON AFB CONDUCTOR RATING = 30 A
MODULE ISC 121 ADC ASHRAE EXTREME LOW TEMP (“C) -10 AMB. TEMP. AMP. CORRECTION = 0.91
VOC CORRECTION -0.25 %/°C ASHRAE 2% AVG. HIGH TEMP (*C) 28 ADJUSTEDAMP.= 273 > 182
VMP CORRECTION -0.34 %/°C JUNCTION BOX TO MAX. SHORT CIRCUIT CURRRENT {ISC) = 14.5 A AC
SERIES FUSE RATING 25 ADC SYSTEM ELECTRICAL SPECIFICATIONS CIR1 CIR 2 CIR3 CIR4 CIR5 CIRb JUNCTION BOX (2} MAX. CURRENT (ISC ¥1.25)= 18.2 AAC
ADJ. MODULE VOC @ ASHRAE LOW TEMP 44.4 v DC NUMBER OF MODULES PER MPPT 12 12 CONDUCTOR (UF-B, COPPER (60°C)) = 10 AWG
ADJ. MODULE VIMP @ ASHRAE 2% AVG. HIGHTEMP  28.6 V DC DC POWER RATING PER CIRCUIT [STC) 4680 4680 CONDUCTOR RATING = 30 A
TOTAL MODULE NUMBER 24 MODULES CONDUIT FILL DERATE = 1
MICROINVERTER SPECIFICATIONS Enphase |1Q8+ Microinverters  |STC RATING OF ARRAY 9360W DC AMB. TEMP. AMP. CORRECTION = 0.91
POWER POINT TRACKING (MPPT) MIN/MAX 30 - 58 VDC AC CURRENT @ MAX POWER POINT (IMP] 145 14.5 ADJUSTEDAMP.= 273 > 182
MAXIMUM INPUT VOLTAGE B0 V DC MAX, CURRENT (IMP X 1.25) 18.15 18.15 JUNCTION BOX TO MAX. SHORT CIRCUIT CURRRENT (ISC) = 145 AAC
MAXIMUM DC SHORT CIRCUIT CURRENT 15 A DC OCPD CURRENT RATING PER CIRCUIT 20 20 COMBINER BOX (3) MAX. CURRENT (ISC X1.25)= 182 AAC
MAXIMUM USABLE DC INPUT POWER 440 W MAX. COMB. ARRAY AC CURRENT (IMP) 29.0 CONDUCTOR (UF-B, COPPER (60°C)) = 10 AWG
MAXIMUM OUTPUT CURRENT 121 AAC MAX. ARRAY AC POWER BAG0W AC CONDUCTOR RATING = 30 A
AC OVERCURRENT PROTECTION 20 A CONDUIT FILLDERATE= 0.8
MAXIMUM OUTPUT POWER 290 W AC VOLTAGE RISE CALCULATIONS DIST(FT] COND. JRISE(V]) VEND(V, %VRISE AMB. TEMP. AMP. CORRECTION = 0.91
CEC WEIGHTED EFFICIENCY 97 % VRISE SEC. 1 (MICRO TO JBOX) 43.2 12 Cu. 209 24209 087 ADIUSTED AMP.= 2184 > 182
VRISE SEC. 2 (JBOX TO COMBINER BOX) 55 10 Cu. 203 24203 0.85% COMBINER BOX TO INVERTER RATED AMPS =  29.0 A AC
AC PHOTOVOLATIC MODULE MARKING (NEC 590.52) WRISE SEC. 3 (COMEINER BOX TO POI) 10 6 Cu. 0.30 24030 0.12% MAIN PV OCPD (15) MAX. CURRENT (RATED AMPS X1.25) = 363 AAC
NOMINAL OPERATING ACVOLTAGE 240 vV AC TOTALVRISE 4.42 244.42 CONDUCTOR (THWN-2, COPPER (75°C TERM.)) = 6 AWG
NOMINAL OPERATING AC FREQUENCY 47 - BB HZ AC CONDUCTOR RATING = B5 A
Maxinmun AC POWER 240 VA AC PHOTOVOLTAIC AC DISCONNECT OUTPUT LABEL (NEC 690.54) COMNDUIT FILL DERATE = 1
MAXIMUM AC CURRENT LOAAC AC OUTPUT CURRENT 29.0 A AC AMB. TEMP, AMP. CORRECTION = 0.91
MAXIMUN OCPD RATING FOR AC MODULE 20 A AC NOMINALAC VOLTAGE 240 WV AC ADJUSTEDAMP.= 59,15 > 363

NABCEP

CERTIFIED

PV INSTALLATION
PROFESSIONAL

Scott Gurney
#PV-011719-015866

CONTRACTOR:
BRS FIELD OPS
800-377-4480

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 A9MABOOOURRENT A
NOMINAL OPERATING AC VOLTAGE 240V

DUAL POWER SUPPLY

SOURCES: UTILITY GRID AND
PV SOLAR ELECTRIC SYSTEM

POWER SOURCE OUTPUT CONNECTION

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.

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.

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)]

ADDITIONAL LABELS
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[2017 NEC 705.12(B)(2)(3)(b)] ©
DO NOT RELOCATE [2020 NEC 705.12(B)(3)(2)] E(\l)
THIS OVERCURRENT LABEL 11 N~
DEVICE PERMANENT PLAQUE OR DIRECTORY TO BE N QO
LOCATED AT AC COMBINER PANEL. > g < 0
[2017 NEC 110.21(B)] —
LABEL 5 PHOTOVOLTAIC SYSTEM [2020 NEC 110.21(B)] O = E E
[2017 NEC 705.12(B)(2)(3)(c)]
[2020 NEC 705.12(B)(3)(3)] DO NOT ADD LOADS S g g «
THIS EQUIPMENT FED BY MULTIPLE Y o . o
SOURCES. TOTAL RATING OF ALL O N o Wl
OVERCURRENT DEVICES, EXCLUDING SUBPANEL LL E =z N N
MAIN SUPPLY OVERCURRENT Z N SN0
DEVICE, SHALL NOT EXCEED UTILITY MAIN (IF INTERCONNECTION AC PV PV COMBINER = "q:) G g n
AMPACITY OF BUSBAR. METER SERVICE PANEL IS MADE HERE) DISCONNECT METER BOX o o L = = >
LS8 Po
OROINIONOINIONO OO 533£% 20
SOLAR PV SYSTEM EQUIPPED |  LABELG 5> S o 0
Q BUILDINGS WITH PV SYSTEMS SHALL HAVE A n < O
WITH RAPID SHUTDOWN PERMANENT LABEL LOCATED AT EACH SERVICE e D)o 5 OO0
EQUIPMENT LOCATION TO WHICH THE PV SYSTEMS O=ZmiL <A
TURN RAPID SHUTDOWN ARE CONNECTED OR AT AN APPROVED READILY I BREAKER
o VISIBLE LOCATION AND SHALL INDICATE THE LOCATION
SHUT DO Py £YSTEM RS OF RAPID SHUTDOWN INITIATION DEVICES. @ IS USED @ @ @ OR PLACARD @ DRAWING BY:
AND REDUCE [2017 NEC 690.56(C)(1)(a)]
S 0 e sy (8)or Grace Hymas
OR PLACARD PLOT DATE:
LABEL 7 D ber 2, 2022
RAPID SHUTDOWN SIGN LOCATED AT RAPID SHUT DOWN DISCONNECT ecember 2,
SWITCH
SWITCH FOR [2017 NEC 690.56(C)(3)] 3 % PROJECT NUMBER:
SOLAR PV SYSTEM [2020 NEC 690.56(C)(2)] 636340
LABELING NOTES SHEET NAME:
1) LABELS CALLED OUT ACCORDING TO ALL COMMON CONFIGURATIONS. ELECTRICIAN TO DETERMINE EXACT LABELS
REQUIREMENTS IN THE FIELD PER CURRENT NEC AND LOCAL CODES AND MAKE APPROPRIATE ADJUSTMENTS. *ELECTRICAL DIAGRAM SHOWN ABOVE IS FOR LABELING PURPOSES ONLY. NOT AN ACTUAL
2) LABELING REQUIREMENTS BASED ON THE 2017 & 2020 NEC CODE, OSHA STANDARD 19010.145, ANSIZ535. REPRESENTATION OF EQUIPMENT AND CONNECTIONS TO BE INSTALLED. LABEL LOCATIONS PRESENTED [revision: PAGE NUMBER:

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]

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. A PV7
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Vertex S TRANSPARENT BACKSHEET moouLe B LU E R Av E N

1403 N. Research Way
Ve ex S DIMENSIONS OF PV MODULE{mm) Orem, UT 84097
I l : i 800.377.4480
PRODUCT: 15 IE0 .. . 04g |-V CURVES OF PV MODULE(400 W) WWW.BLUERAVENSOLAR.COM

TRANSPARENT BACKSHEET MODULE PRODUCT RANGE: 380- 400w | [
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MAXIMUM POWER OUTPUT POSITIVE POWER TOLERANCE MAXIMUM EFFICIENCY
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NABCEP
i @ P-V CURVES OF PV MODULE(400W) CERTIFIED
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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

b — s

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 Metworking

Enphase

IQ Combiner 4/4C
X-10-AM1-240-4
X-10-AM1-240-4C

K—IQ-\AM‘I-?-d-EI-;ﬁ

KAQ-AM1.240-4

LISTED

To learn more about Enphase offerings, visit enphase.com

I'he Enphase |0 Combiner 4/4C with Enphase
| Gateway and integrated LTE-M1 cell

em (included only with 10 Combiner 4C)

consolid

5 interconnection equipment

into a single enclosure and streamlines |10

mecroinveriers and storage instaliations by

providing a consistent, pre-wire

residential applications. It offers up to four

2 Input Circy

busbar as

Smart

Includes 1 Gateway for communication and control
+ Includes Enphase Mobkile Connect cellular modem
I:I ELLMODEM -8 1-0&-SP-05), included <’|"||l,l wiith 10
Combiner 45

Includes salar shield to match Enphase 10 Battery

aesthetics and deflect heat

Flexible networking supporis Wi-Fi,
Ethemet, or cellular
Optional AC receptacle available for FLC bridge

Providas production melenng and consumption
monitaring

Simple

Centered mounting brackets support single
stud maunting
Supports bottom, back and side conduit entry

Up to four 2-pole branch circuits for 240 VAC
plug-in breakers (not included)
BOA total PV or storage branch circuits

Reliable

* Durable NATL-certified NEMA type 3R enclosure

» Five-year limited warranty

» Two years labor reimbursement program coverage
included for both the 10 Combiner SKLS

+ UL listed

2 ENPHASE

Enphase 1Q Combiner 4/4C

MODEL NUMBER
10 Comdiner 4 (X-HG-AM1-240-4)

10 Cambiner 4C [ X-10-AM1-240-4C)

10 Combines 4 weth Enghane 1Q Goieway printed cireui board lor imtegrated resenue prade Y producison meiemng (ANSE
C13.20 &~ 0 5%} end cenaumplion mohitormg [+~ 2.5%). cludes § ailver solar shield 1o maich the 10 Datbery sysiem and
) System Condrolier 2 amd 10 deflec! hand

10 Coinbines 40 with E

tallaticr

BLUE RAVEN

1403 N. Research Way
Orem, UT 84097

800.377.4480
WWW.BLUERAVENSOLAR.COM

ACCESSORIES AND REPLACEMENT PARTS

Ensetmble Communicalions Kit
COMME-CELLMODEM-M1-0&

CELLMODEM-=M1:D
CELLMODER-M 106

EPLE-01

EA-SDLARSHIELD-ES
XA-PLLMG-T2D-3
EKA-ENV-POHA

X-10-MA-HD-1Z5A

(not incleded, order separat h|'|r'l

COMME-KIT-00 snd CELLAWODERM-M1-D6-SP-05 with 5-yeai Spdind data plan lor
Ensemble sites

- 4G based LTE-81 cellular modem with S-year Sprint data plan
40 based LTE-M1 celllar modem with S-pear ATAT data plan

a0, BRI40, B BRELO ciecwil broaker

Gl 154, Enton BRZ21E
i A an BRI
Cheull beaa le, 154, Entan BRZ1SE with hald down kit suppodt
Circuit b 2 pale, 204, Eaton BRZ208 with hold down kit support

Pawer line carrier [communsication beidge pair), quanity - one pale

Replacement solar shisld for 10 Cambine
Accessory receptocie for Power Line Camar in 10 Combiner 4/4C [required for EPLEC-01)
Repiacament |0 Gateway printed circwil board (PCH) Tor Combinme 4,741

Hodd dowin kit Tor Eaton circuit beaakar with screws

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.

ELECTRICAL SPECIFICATIONS
Hating
Systormn solftage

Emton BE series bushar mting

Max e %18 CUTEm

g
Max. continuoos current rating [input from PA/atoroge)
Max. Muge/eireull fating (oulgu)

Beranch corcuits [solar and/or starage)

Max total branch circult breaker rating (imput)
Production metaring CT

Conzumptian manitaring CT (CT-200-5PLIT)

Contirmmus duty

-~ BOHz

Gl A,

Up to Tour F-pale Eaton B senes Distribnited Genaration (DG) breakers only (nol included)
Bl of distibuted generation / 95A with 10 Gateway bireaket included
200 A solid core pre-instnlied pnd wired 1o i3 Gateway

A pair of 200 A spikt =ors corrent traneformens

NABCEP
CERTIFIED

PV INSTALLATION
PROFESSIONAL

Scott Gurney
#PV-011719-015866

CONTRACTOR:
BRS FIELD OPS
385-498-6700

MECHANICAL DATA
Hmenaions (Wakx)
Walaht

Ammbledl IBnperatune range

Encloswre envirormental rating

Altibude

754065 16 B em (476" x 125" £ 6.617). Height s 271.06° (53,5 em) with mouniing bracketa
T5ky (1605 )

A0 Clo «46%C{-40° 3 1157 F)

Wntural conveciion, plus heet shisld

Outdoar, MATL-cortified, NEMA type 3. polycarbonate consiroction

A s Tollow local coade reguiterments far éo

To 2000 méters (& 580 fent)

INTERNMET CONMNECTION QPTIONS
="I'Il'-f'|'.'l"ll‘"j Wi F

BOZTibigin

Ceffular (5-SP-05, CELLA WA T-06-AT-05 (4G LTE-MT cailular modem), Noe that an Enphase
o for all E et ke

Erharrd Oprional, 8023, Ca15E (o 1 &) UTH Ethernel cable (not included)

COMPLIANCE

Complisnce, I} Combine:

Compliance, 10 Gatovay

To learmn more about Enphase offerings, visit enphase.com

UL 1747, CANSCSACZ2.2 No, 1071, 47 CFR, Part 18, Clees B, ICES D03
Production matering: ANSTC12,20 nocuracy class 0.5 (PY proguction)
Consus Fhion g Secisracy class 2.5

UL 60&0T-1/CANCSA 2.7 No. 670101

2 ENPHASE
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NOTES:

7.25 .28 DA
[184] / [7]
— (3 HOLES)

AB.C |
KNOCM

_ AB,C
KNOCKOUTS
4.50
[1 14]
| 7.75 |
[197] |
©
]
Q) QL
A,B,C,D
KNOCKOUTS

FINISH — GRAY BAKED ENAMEL

UL LISTED — FILE E-2875

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 WHEN USED WITH OR PROTECTED BY CLASS H OR K FUSES

100,000 AMPERES WHEN USED WITH OR PROTECTED BY CLASS R FUSES.

F LUGS SUITABLE FOR 80'C OR 75'C COPPER OR ALUMINUM CONDUCTORS.

(&%

(on

/

9.63
[245]

AB,C
— KNOCKOUTS

L3.75
[95]

NEMA TYPE 3R

WIRING DIAGRAMS

NOT FUSIBLE

TERMINAL LUGS F

AMPERES MAX. WIRE MIN. WIRE TYPE
&0 #2 AWG #10 AWG AL
#2 AWG #14 AWG cu
KNOCKOUTS
SYMBOL A B o D
CONDUIT SIZE | .50 | .75 1 1.25
. INCHES
DUAL DIMENSIONS: | "o
HORSEPOWER RATINGS
CATALOG WIRING 240VAC
NUMBER | VOLTAGE RATINGS | DIAG.
MAX.
10 30
DU222RB 240VAC A 10 -
DU322RB 240VAC B 10 15

BLUE RAVEN

1403 N. Research Way
Orem, UT 84097

800.377.4480
WWW.BLUERAVENSOLAR.COM
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NABCEP

CERTIFIED

PV INSTALLATION
PROFESSIONAL

Scott Gurney
#PV-011719-015866

CONTRACTOR:
BRS FIELD OPS
385-498-6700

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

SQUARE D
D

Schneider Electric

owet 1861

DECEMBER 2004

REF DWG #1861
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EZ4SOLAR

JB-1.2

EZ450OLAR

PHONE: 385-202-4150
WWW.EZSOLARPRODUCTS.COM

Table 2: Minimum wire-bending space for conductors through a wall opposite terminals in mm (inches)

Wire size, AWG or

Wires per terminal (pole)

1 2 3 4 or More
kemil {mm2) mm {inch) mm {inch) mm (inch) mm (inch)
14-10 (2.1-5.3) Not specified

8 (8.4) 38.1 (1-1/2)
6 (13.3) 50.8 (2)

EZ4SOLAR

PHONE: 385-202-4130

WWW.EZSOLARPRODUCTS.COM

[265.18mm)|

10.44in

N

PROPRIETARY AND CONFIDENTIAL: THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF EZ SOLAR.
ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN PERMISSION OF EZ SOLAR IS PROHIBITED.

Specification Sheet ~ mngsuarsine BLUE RAVEN
maklng solarsmple. PV Junction Box for Composition/Asphalt Shingle Roofs
1403 N. Research Way
e H H Orem, UT 84097
A. System Specifications and Ratings MEMNO.]  PARTNUVBER DESCRIPTION Ty Szt [ OWG.N0 W
800.377.4480
. ) PDLYGARBUNATE B JB_ 1 l2 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 " o USED FOR THE BENEFIT OF ANYONE
POLYCARBONATE SHALL IT BE DISCLOSED IN WHOLE OR
Allowable Wire: 14 AWG — 6 AWG -
. o . . . L 2 B12L0 WITH UV INHIBITORS 1 TORQUE SPECIFICATION: 15-20 LBS Rea L PARTTO OTHERS OUTSIDE
Spacmg: Please maintain a spacing of at _Ieast ¥ between gnlnsulqted live parts and fittings for IN CONNEGTION WITH THE SALE AND
- " USE OF THE RESPECTIVE EQUIPMENT,
conduit, armored cable, and uninsulated live parts of opposite polarity. 3 #10 X 1-1/4" PHILLIPS 6 CERTFIGATION UL STANDARD 1741, o O JHERESPECTIV PEQR et
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
C i . PROFESSIONAL
Omp lance: Scott Gurney
-JB-1.2: UL1741 #PV-011719-015866
- Approved wire connectors: must conform to UL1741 - - CONTRACTOR:
System Marking: Interek Symbol and File #5019942 | f i i | BRS FIELD OPS
Periodic Re-inspections: If re-inspections yield loose components, loose fasteners, or any corrosion _,.-“I 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 | P vl | e |
}Cortuctor | 2 Candhictar Type ] Inch Lbs | Voltage | Current B ,,»-"'f . ie. : e
ABB 756 terminal block 10-24 awg | 16-24 awg |SolfStr| 0.50.7 6.2-8.85 60OV | 30 amp __,,--F"-. = |
ABE T510 terminal block B-24 awg 12-20 owg |Sol/Str] 1.0-16 [8.85-14.16) 600V | 40amp [ I,!";I l'.l' | | ! i
ABB Z516 terminal bock 4-14 awg 10-20awg |Sol/Str] 1.6-24 |146-21.24| 600V | 60amp [y 1 ] | — = i |
ABB M6/E terminal block 822 awg salfste] 0841 8.85 600V | 50amp ! 2??.&Bq1n1__ 2;6'3{]'31'-”- [ |; 5
Ideal 452 Red WING-NUT W 11.01n 10.85in ' : 5
Cannectar ) fre B-18 awg Sol/5tr | Self Torque | Self Torque| 600V i [—\ | '
e AS1 Velow WINGNUT' | soiasang Sal/str | Self Torque | Self Torque| 60OV ! SOLAR : |
Wire Connector |
Ideal, In-Sure Push-in [ .
i st Pt H38 10-14 awg Sol/Str | Self Torque | Self Torque| GO0V | | 812 ! !
WaAGD, 2204-1201 10-20 awg | 16-24 awg |Sol/Str | Self Torque | Self Torque| G600V A0 amp | | |
WAGD, 221612 10-20 awg | 10-24 awg |Sol/Str | Self Torque | Sell Torque| 600V 30 amp | ! | !
Dottie DRCTS 6-12 awg Salfstr | Snap-n | Snapdn | [ '
ESP NG-53 Sy Sty 3 2000V | : 5
10-14 awig Sal/Str 35 | 4 & ' il |
ESP NG-T17 ahany ol - 2000V 1 1 SRR, L/ S | —
10-14 awit sal /st 35 [ | | [orRAWING BY:
Brumall 45,3 A6 awg Sol/Ste s 2000V ,
10-14 awg Sal/Str EE] 1§ [183.06mm| _l o [72.53mm| _|
7.21in 2.86in PLOT DATE:
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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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NABCEP

CERTIFIED

PV INSTALLATION
PROFESSIONAL

Scott Gurney
#PV-011719-015866

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
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MOLDED NON-METALLIC ENCLOSURE
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BLUE RAVEN

==s UNI RAC
1403 N. Research Way

Orem, UT 84097
ETTER 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
= RECIPIENTS ORGANIZATION, EXCEPT
IN CONNECTION WITH THE SALE AND
USE OF THE RESPECTIVE EQUIPMENT,

SYSTEM OVERVIEW 20% FEWER ATTACHMENTS " O BLUE RAVEN SOLAR LLC.

PART NAME

DESCRIPTION Save time and money on every project: SFM INFINITY requires fewer
attachments than rail systems. NABCEP

1
2 INSTALLS PER DAY , TRIMRAIL Structural front trim provides aesthetic and aligns modules. ' 1‘ _ CERTIFIED
:

Make two installs per day your new standard. SEM INFINITY has fewer PV INSTALLATION
: . PROFESSIONAL

roof attachments, one tool installation, and pre-assembled components Scott Gurney

to get you off the roof 40% faster.

TRIMRAIL SPLICE Connects and electrically bonds sections of TRIMRAIL.

#PV-011719-015866

CONTRACTOR:

BRS FIELD OPS

OF HOMEQWNERS SFM INFINITY 15 Attachments 385-498-6700

MODULE CLIPS Secure modules to TRIMRAIL.

MICRORAIL Connects modules to SLIDERS. Provides post-install array leveling.

BETTER AESTHETICS

Install the system with the aesthetics preferred by homeowners,
with integrated front trim, trim end caps, dark components, and
recessed hardware.

Connects and supports modules. Provides east-west bonding.
ATTACHED SPLICE also available.

SPLICE

~ TRIMRAIL FLASHKIT Attaches TRIMRAIL to roof. Available for comp shingle or tile. L ] u

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

o et e e bl meterl o e BONDING AND ACGESSORIES Gk a0 Vs, s 11 e ot s o

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

' TRIMRAIL ENDCAPS Covers ends of TRIMRAIL for refined aesthetic.
ﬂ TRIMRAIL BONDING CLAMP Electrically bonds TRIMRAIL and modules
O t 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.
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- | ss




N

A SYSTEM BONDING & GROUNDING : 581 |ove 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

B,
=}
=%
—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:

- | ss




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

N
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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
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AUTHORIZATION TO MARK

ntertek
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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
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for L. Matthew Snyder, Certification Manager
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C us
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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.
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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]
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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]
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PV Module and Panel Racking Mounting System and Accessories [CSA TIL No. A-40:2020]
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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: 5021866 Authorized by:

for L. Matthew Snyder, Certifi'catiorTManager
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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.
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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 responsibility 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
agrearnent, for any 10ss, expense of damage occBsionsd by the use of this report. Only the Clhent is authorized o permil copyeng of distibution of this repoa and
then only in its entrety, Any use of the Infertek name of one of its marks for the sale of adverisement of the lesled matenal, product of Senice must firgt be
approved in writing by Intertek. The observations and test results in this report are relevant only to the sample tested. This report by iself does not imply that the
matefial, product, of Sandce i of has ever been under an Inlerek cembicaton program,
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Listing Constructional Data Report (CDR)

1.0 Reference and Address

Report Number

Email
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Revised: 5-Oct-2022
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Report No. 102393982 AX-002

Unirac, Inc

Page 3 of 138 Issued: 11-Apr-2016

Revised: 5-Oct-2022

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
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LG Elecionics

LOMGI

Mission Solar Energy

Milsubishi

Meo Solar Power Co,

lllustration 1a - Approved PV Modules Continue

Module Model / Series

LGwn M I T-A4

L {ATCELCE K ML L MIT N IWY
QICAIKSICSIW)-AL

LewcwMHIT-BS

LenxxNIK-BE
LGxxa{ATCMICMIKMNIONT K_H;I'] EI.I'Q] |
QALDAKAS
LoouM1OMIEMNITMIW-ES

LGmo{M 1 O/ N IWS 1 CS2 W) Gl

LG HIT-I5

LGeouM I MIW NI T/NIW-LS
LExxx{M1CAQTCQIK-HS

LG (LGN LKMIWQLOQL1K)VE

LR & -SOHIBHIHMHPRAHPH )= xaxi

LR4=T 2{HIHHPH - amo g
LEG-6MBF/HBO/MHIBD]- xxai [30emvim)
LRE&-SOBHPEXHPENHIH]- axxM [55mm)
LR&-GOMBK)PENPE)(FH)-xxouM (40mm)

LRE-T HEPHED HIBD)- xxsdd {L0mm)
LRE-7 H{HVHEKNPENPH)PEHHPH] 0cM
{35mm)

LIt ¥ {BR)HPENPE)FH)-xxxp (20mem)

MS5E Series

MIE & MLE Sities

DM & DEP Series

Panasonic

Pelmar
Phang Salar

Prism Solar

QCells

Module Model / Series
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PEAK Energy 77 Series
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[7.0 lllustrations

lllustration 1b - Approved PV Modules Continue
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Module Model / Series
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