PHOTOVOLTAIC ROOF MOUNT SYSTEM

20 MODULES-ROOF MOUNTED - 8.200 kW DC, 6.500 kW AC

504 E 34TH ST, SAVANNAH, GA 31401

SOUTHEAST ENERGY SOLUTIONS

855 SUNSET DR #8, ATHENS,
GA 30606, UNITED STATES

REVISIONS

DESCRIPTION DATE REV

INITIAL DESIGN 05/02/2024
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STRUCTURAL ONLY
05/03/2024

PROJECT NAME & ADDRESS

Garden ~—
PROJECT 504 E 34TH ST, 1. ALL COMPONENTS ARE UL LISTED AND CEC CERTIFIED, WHERE WARRANTED. \ \
ADDRESS SAVANNAH, GA 31401 —— C|ty 5 7N
2. THE SOLAR PV SYSTEM WILL BE INSTALLED IN ACCORDANCE WITH ARTICLE 690 OF THE NEC 2020. ! 80 R - \
OWNER: CHARLES GOODROE v —_ N
3. THE UTILITY INTERCONNECTION APPLICATION MUST BE APPROVED AND PV SYSTEM INSPECTED PRIOR TO PARALLEL . Qatland ==
OPERATION. ‘F’ .
DESIGNER: ESR Island >
4. ALL CONDUCTORS OF A CIRCUIT, INCLUDING THE EGC, MUST BE INSTALLED IN THE SAME RACEWAY, OR CABLE, OR A o
OTHERWISE RUN WITH THE PV ARRAY CIRCUIT CONDUCTORS WHEN THEY LEAVE THE VICINITY OF THE PV ARRAY. | 25 | 504 E 34th St,
SCOPE: 8.200 kW DC ROOF MOUNT 5.  WHERE METALLIC CONDUIT CONTAINING DC CONDUCTORS IS USED INSIDE THE BUILDING, IT SHALL BE IDENTIFIED AS Savannah, GA 31 401 . \ J
SOLAR PV SYSTEM WITH "CAUTION: SOLAR CIRCUIT" EVERY 10FT. . Wllmlng1
20 HANWHA SOLAR: Q CELLS Q.PEAK DUO United States
BLK ML-G10+ 410W PV MODULES WITH 6. HEIGHT OF THE AC DISCONNECT SHALL NOT EXCEED 6'-7" PER NEC CODE 240.24. Island
20 ENPHASE 1Q8M-72-2-US 325W MICRO 7. A GROUNDING ELECTRODE SYSTEM IN ACCORDANCE WITH CEC 690.47 AND 250.50 THROUGH 60 AND 250-166 SHALL BE
INVERTERS EQUIPPED WITH RAPID PROVIDED. PER NEC GROUNDING ELECTRODE SYSTEM OF EXISTING BUILDING MAY BE USED AND BONDED TO THE SERVICE
SHUTDOWN ENTRANCE. IF EXISTING SYSTEM IS INACCESSIBLE OR INADEQUATE A SUPPLEMENTAL GROUNDING ELECTRODE WILL BE USED
AT THE INVERTER LOCATION CONSISTING OF A UL LISTED 8 FT. GROUND ROD WITH ACORN CLAMP. GROUNDING ELECTRODE
CONDUCTORS SHALL BE NO LESS THAN #8 AWG AND NO LARGER THAN #6 AWG COPPER AND BONDED TO THE EXISTING HOUSE PHOTO
AUTHORITIES HAVING JURISDICTION: GROUNDING ELECTRODE TO PROVIDE FOR A COMPLETE SYSTEM.
BUILDING: CHATHAM COUNTY
ZONING: CHATHAM COUNTY 8. PHOTOVOLTAIC MODULES ARE TO BE CONSIDERED NON-COMBUSTIBLE.
UTILITY: GEORGIA POWER 9. PHOTOVOLTAIC INSTALLATION WILL NOT OBSTRUCT ANY PLUMBING. MECHANICAL, OR BUILDING ROOF VENTS.
10. ALL WIRING MUST BE PROPERLY SUPPORTED BY DEVICES OR MECHANICAL MEANS DESIGNED AND LISTED FOR SUCH USE.
WIRING MUST BE PERMANENTLY AND COMPLETELY HELD OFF THE ROOF SURFACE.
SH EET |N D EX 11. ALL SINAGE TO BE PLACED IN ACCORDANCE WITH THE LOCAL BUILDING CODE. IF EXPOSED TO SUNLIGHT, IT SHALL BE UV
RESISTANT. ALL PLAQUES AND SINAGE WILL BE INSTALLED AS REQUIRED BY THE NEC AND AHJ.
PV-1 COVER SHEET
V.2 SITE PLAN 12. INVERTER(S) USED IN UNGROUNDED SYSTEM SHALL BE UL 1741 LISTED.
PV-3 ROOF PLAN & MODULES 13. THE INSTALLATION OF EQUIPMENT AND ALL ASSOCIATED WIRING AND INTERCONNECTION SHALL BE PERFORMED ONLY BY
PV-4 ELECTRICAL PLAN QUALIFIED PERSONS [NEC 690.4(C)]
PV-5 STRUCTURAL DETAIL
PV-6 ELECTRICAL LINE DIAGRAM 14. ALL OUTDOOR EQUIPMENT SHALL BE NEMA 3R RATED (OR BETTER), INCLUDING ALL ROOF MOUNTED TRANSITION BOXES AND
SWITCHES.
PV-7 WIRING CALCULATIONS
PV-8 LABELS 15. ALL EQUIPMENT SHALL BE PROPERLY GROUNDED AND BONDED IN ACCORDANCE WITH NEC ARTICLE 250.
PV-9 PLACARD
PV-10 MICRO INVERTER CHART 16. SYSTEM GROUNDING SHALL BE IN ACCORDANCE WITH NEC 690.41.
PV-11+ EQUIPMENT SPECIFICATIONS 17. PV SYSTEM CIRCUITS INSTALLED ON OR IN BUILDINGS SHALL INCLUDE A RAPID SHUTDOWN FUNCTION IN ACCORDANCE WITH
NEC 690.12
18. DISCONNECTING MEANS SHALL BE LOCATED IN A VISIBLE, READILY ACCESSIBLE LOCATION WITHIN THE PV SYSTEM
SIGNATURE EQUIPMENT OR A MAXIMUM OF 10 FEET AWAY FROM THE SYSTEM [NEC 690.13(A)]
2018 INTERNATIONAL BUILDING CODE
19. ALL WIRING METHODS SHALL BE IN ACCORDANCE WITH NEC 690.31 2018 INTERNATIONAL RESIDENTIAL CODE
2018 INTERNATIONAL FIRE CODE
20. WORK CLEARANCES AROUND ELECTRICAL EQUIPMENT WILL BE MAINTAINED PER NEC 110.26(A)(1), 110.26(A)(2) AND 110.26(A)(3). 2020 NATIONAL ELECTRICAL CODE
21. ROOFTOP MOUNTED PHOTOVOLTAIC PANELS AND MODULES SHALL BE TESTED, LISTED & IDENTIFIED IN ACCORDANCE WITH
UL1703
22. ELECTRICAL CONTRACTOR TO PROVIDE CONDUIT EXPANSION JOINTS AND ANCHOR CONDUIT RUNS AS REQUIRED PER NEC.
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COVER SHEET
SHEET SIZE
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11" X 17"
SHEET NUMBER
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PROJECT DESCRIPTION:

20 X HANWHA SOLAR: Q CELLS Q.PEAK DUO BLK ML-G10+ 410W MONO MODULES
ROOF MOUNTED SOLAR PHOTOVOLTAIC MODULES

DC SYSTEM SIZE: 20 x 410 = 8.200 kw DC

AC SYSTEM SIZE: 20 x 325 = 6.500 kW AC

EQUIPMENT SUMMARY

20 HANWHA SOLAR: Q CELLS Q.PEAK DUO BLK ML-G10+ 410W MONO MODULES

20 ENPHASE 1Q8M-72-2-US 325W MICRO INVERTERS EQUIPPED WITH RAPID SHUTDOWN
ROOF ARRAY AREA #1:- 422.40 SQ FT.

NOTE: VISIBLE, LOCKABLE, LABELED AC DISCONNECT
LOCATED WITHIN 10" OF UTILITY METER

N

(E) STAIRS \
1| SITEPLAN

PV-2 | SCALE: 3/32" = 1-0"

W~ RD L
27 15 W
I:\// T PRogy,
c‘:‘]’: ; Ty,
O ~<
g/ 7
/ /
Il E)(/ /
/ D ST, |
/ Ve /
/ (Tvp) /
/
/
/
/
/
/
/
/
g@ y (N) ENPHASE COMBINER BOX
557 (N) VISIBLE, LOCKABLE,
5 h LABELED NON-FUSED AC DISCONNECT
/ (LOCATED WITHIN 10' OF UTILITY METER)
/ (E) UTILITY METER/MAIN COMBO
; (E) SUBPANEL
/ (INSIDE HOUSE)
/S
/ Q
FQ
)
1 ‘\
ROOF #1

(20) HANWHA SOLAR: Q CELLS Q.PEAK DUO BLK
ML-G10+ 410W MONO MODULES WITH ENPHASE
IQ8M-72-2-US 325W MICRO INVERTERS
EQUIPPED WITH RAPID SHUTDOWN

DESIGN SPECIFICATION

OCCUPANCY: Il

CONSTRUCTION: SINGLE-FAMILY

ZONING: RESIDENTIAL

GROUND SNOW LOAD: REFER STRUCTURAL LETTER
WIND EXPOSURE: REFER STRUCTURAL LETTER
WIND SPEED: REFER STRUCTURAL LETTER

SOUTHEAST ENERGY SOLUTIONS

855 SUNSET DR #8, ATHENS,
GA 30606, UNITED STATES

REVISIONS

DESCRIPTION DATE

REV

INITIAL DESIGN 05/02/2024

/. PE050726 | X

STRUCTURAL ONLY
05/03/2024

PROJECT NAME & ADDRESS

L
g:) -
o
Q w i I
O O n @
o=z T g
¢ uw =
n 8 ST
= <
w o w =
—1 < Z
X o 3 <
< >
I %)
@)
DRAWN BY
ESR
SHEET NAME
SITE PLAN
SHEET SIZE
ANSI B
11" X 17"
SHEET NUMBER
PV-2




MODULE TYPE, DIMENSIONS & WEIGHT

NUMBER OF MODULES =20 MODULES

MODULE TYPE = HANWHA SOLAR: Q CELLS Q.PEAK DUO BLK ML-G10+ 410W MONO MODULES
MODULE WEIGHT = 48.5 LBS / 22.0KG.

MODULE DIMENSIONS = 74.0" x 41.1" =21.12 SF

N

ROOF DESCRIPTION

ROOF TYPE ASPHALT SHINGLE
ROOF LAYER 1LAYER
# OF ROOF RAFTER RAFTER
ROOF MODULES | PITCH AZIMUTH SIZE SPACING
#1 20 25° 107° 2"X6" 16"

ARRAY AREA & ROOF AREA CALC'S

1 | ROOF PLAN & MODULES

PV-3 | SCALE: 1/8"=1'-0"

(E) SUBPANEL
(INSIDE HOUSE)

(N) PEGASUS RAIL (TYP.)

(72) PEGASUS INSTAFLASH
ATTACHMENTS

ROOF #1
(20) HANWHA SOLAR: Q CELLS Q.PEAK DUO BLK
ML-G10+ 410W MONO MODULES WITH ENPHASE
IQ8M-72-2-US 325W MICRO INVERTERS
EQUIPPED WITH RAPID SHUTDOWN

(E) UTILITY METER/MAIN COMBO

- UTILITY METER

TOTAL PV ARRAY | TOTAL ROOF ROOF
AREA AREA AREA COVERED BY
(SQ.FT.) (Sq. Ft.) ARRAY (%)
422.40 1472.60 29
7l’ 411" )L
o
ﬁ-
N~
HANWHA SOLAR:
Q CELLS Q.PEAK
DUO BLK ML-G10+
410W MODULES
LEGEND

msP| - MAIN SERVICE PANEL

suB| - SUBPANEL

- VENT, ATTIC FAN (ROOF OBSTRUCTION)
e -ROOF ATTACHMENT

- RAFTER

SOUTHEAST ENERGY SOLUTIONS

855 SUNSET DR #8, ATHENS,
GA 30606, UNITED STATES

REVISIONS
DESCRIPTION DATE REV
INITIAL DESIGN 05/02/2024
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DC SYSTEM SIZE: 20 x 410 = 8.200 kW DC

AC SYSTEM SIZE: 20 x 325 = 6.500 kW AC

(20) HANWHA SOLAR: Q CELLS Q.PEAK DUO BLK ML-G10+ 410W
MONO MODULES WITH

(20) ENPHASE 1Q8M-72-2-US 325W MICRO INVERTERS EQUIPPED
WITH RAPID SHUTDOWN

CIRCUIT LEGENDS
_________ CIRCUIT #1
CIRCUIT #2 E
3

(N) CONDUIT

(N) JUNCTION BOX

CIRCUIT #1
(10 MODULES)

MICRO INVERTERS
RAPID SHUTDOWN

CIRCUIT #2
(10 MODULES)

1 | ELECTRICAL PLAN

PV-4 |

SCALE: 1/8"=1'-0"

BILL OF MATERIALS

(N) ENPHASE COMBINER BOX

(N) VISIBLE, LOCKABLE,

LABELED NON-FUSED AC DISCONNECT

(LOCATED WITHIN 10" OF UTILITY METER)

(E) UTILITY METER/MAIN COMBO

(E) SUBPANEL
(INSIDE HOUSE)

(20) ENPHASE 1Q8M-72-2-US 325W

EQUIPPED WITH

sealed 02may2024 mike@h2dc.com
H2DC PLLC GA CoA#: PEF007221
ELECTRICAL ONLY

NOT AN AS BUILT DRAWING SET

EQUIPMENT QTY DESCRIPTION
HANWHA SOLAR: Q CELLS Q.PEAK DUO BLK
SOLAR PV MODULE 20 |1 G10+ 410W MODULE
ENPHASE 1Q8M-72-2-US 325W MICRO INVERTERS
MICRO INVERTER 20 |EQUIPPED WITH RAPID SHUTDOWN
TUNCTION BOX UL 74T, SOUTHEAST ENERGY SOLUTIONS
JUNCTION BOX 1
NEMA 3R CSA €22.2 NO.290 855 SUNSET DR #8, ATHENS,
ENPHASE 1Q COMBINER X-IQ-AM1-240-4/4C GA 30606, UNITED STATES
COMBINER BOX 1 [120/240VAC, 14, 3W 125A RATED BUS BAR, NEMA 3R
SOLAR LOADS ONLY UL 1741 COMPLIANT
BREAKER 2 |20A BREAKER REVISIONS
NON-FUSED AC DISCONNECT 60A , DESCRIPTION DATE | REV
AC DISCONNECT 1 240V NEMA 3R, UL LISTED INITIAL DESIGN 05/02/2024
RAIL 20 |PEGASUS RAIL (14 FEET)
SPLICE 16 |SPLICE KIT
MID MODULE CLAMP 32 |MID MODULE CLAMP
END CLAMP 16 |END CLAMPS / STOPPER SLEEVE
GROUNDING LUG 4 |PEGASUS GROUNDING LUG
SQUARE-BOLT 72 |SQUARE-BOLT BONDING ATTACHMENT HARDWARE
ATTACHMENT 72 |PEGASUS INSTAFLASH ATTACHMENT

PROJECT NAME & ADDRESS

RESIDENCE
504 E 34TH ST,

CHARLES GOODROE
SAVANNAH, GA 31401

LEGEND

- JUNCTION BOX
- INVERTER
- AC DISCONNECT
- UTILITY METER
- MAIN SERVICE PANEL

- SUB PANEL
[ |

- MICRO INVERTERS

DRAWN BY

ESR

SHEET NAME

ELECTRICAL PLAN

SHEET SIZE

ANSI B
1" X7

- CONDUIT

SHEET NUMBER

PV-4




1

PV MODULE

SEE (2/PV-5) FOR
ENLARGED VIEW

(E) ROOF DECKING

(E) ASPHALT SHINGLE ROOF

| STRUCTURAL ATTACHMENT (side view)

PV-5

| SCALE: N.T.S

GROUNDING
END/MID CLAMP

PV MODULE
(N) PEGASUS RAIL

5/16" X 3.5" LAG BOLTS

(N) PEGASUS INSTAFLASH
ATTACHMENTS

(E) ROOF DECKING

5/16” X 4.0" SS
LAG WITH MINIMUM THREAD
EMBEDMENT OF 2.5"

2"X6" RAFTER @ 16"0.C

ATTACHMENT DETAIL (enlarged view)

PV-5

SCALE: N.T.S

SOUTHEAST ENERGY SOLUTIONS

855 SUNSET DR #8, ATHENS,
GA 30606, UNITED STATES

REVISIONS

DESCRIPTION DATE REV

INITIAL DESIGN 05/02/2024

STRUCTURAL ONLY
05/03/2024

PROJECT NAME & ADDRESS

RESIDENCE
504 E 34TH ST,

CHARLES GOODROE
SAVANNAH, GA 31401

DRAWN BY

ESR

SHEET NAME

STRUCTURAL DETAIL

SHEET SIZE

ANSI B
11" X 17"

SHEET NUMBER

PV-5




DC SYSTEM SIZE: 20 x 410 = 8.200 kW DC
AC SYSTEM SIZE: 20 x 325 = 6.500 kW AC

(20) HANWHA SOLAR: Q CELLS Q.PEAK DUO BLK ML-G10+ 410W MONO MODULES
WITH (20) ENPHASE 1Q8M-72-2-US 325W MICRO INVERTERS EQUIPPED WITH
RAPID SHUTDOWN

(2) BRANCH CIRCUITS OF 10 MODULES ARE CONNECTED IN PARALLEL

BACKFEED BREAKER CALCULATION (120% RULE):
(MAIN BUS X 1.2 - MAIN BREAKER) >= (PV BREAKER)
(200A X 1.2 - 200A) >= (40A)

(40A) >= (40A) HENCE OK

(20) HANWHA SOLAR: Q CELLS Q.PEAK DUO
BLK ML-G10+ 410W MODULES

INTERCONNECTION NOTES:

1. INTERCONNECTION SIZING, LIMITATIONS AND COMPLIANCE
DETERMINED IN ACCORDANCE WITH [NEC 705.12], AND [NEC 690.59].
2. GROUND FAULT PROTECTION IN ACCORDANCE WITH [NEC 215.9],
INEC 230.95].

3. ALL EQUIPMENT TO BE RATED FOR BACKFEEDING.

4. PV BREAKER TO BE POSITIONED AT THE OPPOSITE END OF THE
BUSBAR RELATIVE TO THE MAIN BREAKER.

DISCONNECT NOTES:

1. DISCONNECTING SWITCHES SHALL BE WIRED SUCH THAT WHEN
THE SWITCH IS OPENED THE CONDUCTORS REMAINING LIVE ARE
CONNECTED TO THE TERMINALS MARKED “LINE SIDE” (TYPICALLY
THE UPPER TERMINALS)

2. AC DISCONNECT MUST BE ACCESSIBLE TO QUALIFIED UTILITY
PERSONNEL, BE LOCKABLE, AND BE A VISIBLE-BREAK SWITCH

3. DISCONNECT MEANS AND THEIR LOCATION SHALL BE IN
ACCORDANCE WITH [NEC 225.31] AND [NEC 225.32].

RACKING NOTE:
1. BOND EVERY OTHER RAIL WITH #6 BARE COPPER

ENPHASE 1Q COMBINER
X-1Q-AM1-240-4/4C 120/240VAC,

GROUNDING & GENERAL NOTES:

1. GROUNDING ELECTRODES AND GROUNDING ELECTRODE CONDUCTORS.
ADDITIONAL GROUNDING ELECTRODES SHALL BE PERMITTED TO BE
INSTALLED IN ACCORDANCE WITH 250.52 AND 250.54.GROUNDING ELECTRODES
SHALL BE PERMITTED TO BE CONNECTED DIRECTLY TO THE PV MODULE
FRAME(S) OR SUPPORT STRUCTURE PER [NEC 690.47(B)]

2. PV INVERTER IS UNGROUNDED, TRANSFORMER-LESS TYPE.

3. DC GEC AND AC EGC TO REMAIN UNSPLICED, OR SPLICED TO EXISTING
ELECTRODE

4. ANY EXISTING WIRING INVOLVED WITH PV SYSTEM CONNECTION THAT IS
FOUND TO BE INADEQUATE PER CODE SHALL BE CORRECTED PRIOR TO FINAL
INSPECTION.

5. JUNCTION BOX QUANTITIES, AND PLACEMENT SUBJECT TO CHANGE IN THE
FIELD - JUNCTION BOX DEPICTED ON ELECTRICAL DIAGRAM REPRESENT WIRE
TYPE TRANSITIONS.

6. AC DISCONNECT NOTED IN EQUIPMENT SCHEDULE OPTIONAL IF OTHER

AC DISCONNECTING MEANS IS LOCATED WITHIN 10" OF SERVICE DISCONNECT.
7. RACEWAYS AND CABLES EXPOSED TO SUNLIGHT ON ROOFTOPS SHOULD BE
INSTALLED MORE THAN 7/8" ABOVE THE ROOF USING CONDUIT SUPPORTS.

TO UTILITY GRID
L1L2 N

NOTE: SURGE
PROTECTION DEVICE
TO

BE INSTALLED PER NEC
230.67

(o

BI-DIRECTIONAL
UTILITY METER
120/240V, 1¢, 3-W

BACK-FEED BREA:;IEE (__((J;‘/

o

— (N) MAIN BREAKER TO
HOUSE 240V, 200A/2P

SOUTHEAST ENERGY SOLUTIONS

855 SUNSET DR #8, ATHENS,

GA 30606, UNITED STATES

REVISIONS

DESCRIPTION

DATE

REV

INITIAL DESIGN

05/02/2024

16, 3W 125A RATED BUS BAR, 2020 NEC 705.12(B)(3)(2)
NEMA 3R SOLAR LOADS ONLY (F,'?,\'}’I'E’*L'N SERVICE
1 ) ) BRANGH #1 UL 1741 COMPLIANT (? 200A RATED, 240V
o o o 9 10
L1 \{!\o_ BACK-FEED
IQ ENVOY : PER 240V, 19, 3W 20A2P n|  METER MAIN COMBO
A it it MANUFACTURER 60A RATED _——N|  PERART.705.12
o o o SPECIFICATIONS, EITHER NEMA 3R R s
I Il Il N 10A OR 15A BREAKER IS
= SUITABLE FOR USE
LINE Gl s PROJECT NAME & ADDRESS
L L (N) MAIN BREAKER
- L
BRANCH #2 (9(0‘ 240V, 200A/2P
JUNCTION BOX
1 2 3 9 10 4 -
°c e 600V, NEMA 3R, \ \ o\o 8 -
UL LISTED 573 (E) SUB PANEL =
* ¢+ * ||i|+ é ¢+ A GE, O w o
~ AU DN 240V, 200A RATED ON®) n @
— — = o o o : L2 —01 00— O Z <
o o ¢ LOAD [N[JG A~ I o
o I [ . L1 N —83— O w ——
o L2 C—— L1 @) CS") T
BRANCH 0 o G o O <
TERMINATOR o N N w 9N w =
(ET-TERM)  ENPHASE 1Q8M-72-2-US 325W MICRO G e —1 L < Z
INVERTERS EQUIPPED WITH RAPID VISIBLE. LOCKABLE G Y o Z
SHUTDOWN O 2 LABELED AC DISCONNECT < SRS
: LOCATED WITHIN 10" OF GEC <
UTILITY METER I %)
—— @)
EXISTING GROUNDING
ELECTRODE SYSTEM TO EARTH DRAWN BY
REF. NEC 250.52, 250.53(A)
ESR
QTY CONDUCTOR INFORMATION CONDUIT TYPE COS'\I'ZDEJ'T SHEET NAME
() | #12awG . |ENPHASE ENGAGE CABLE
@ - [(L1 & L2 NO NEUTRAL) N/A N/A ELECTRICAL LINE DIAGRAM
(1) | #6AWG - |BARE COPPER IN FREE AIR
(4) | #10AWG - |CU,THWN-2 . SHEET SIZE
@) 0 1 #10awG — [GUTHWN 2 GND EMT OR LFMC IN ATTIC 34 ANS| B
. (2) | #6AWG- [CUTHWN-2 ) )
sealed 02may2024 mike@h2dc.com @- (1) | #6AWG- |CU,THWN-2 N EMT,LFMC OR PVC 3/4" 11" X 17
H2DC PLLC GA CoA#:. PEF007221 (M | #6AWG - |CU,THWN-2 GND
1 ELECTRICAL LINE DIAGRAM ELECTRICAL ONLY (2) | #6AWG - |CU.THWN-2 SHEET NUMBER
NOT AN AS BUILT DRAWING SET (o H ) | #eawG - [CUTHWN2N EMT, LFMC OR PVC 34" PV-6
PV-6 | SCALE: NTS ) #6AWG - |CU,THWN-2 GND




INVERTER SPECIFICATIONS SOLAR MODULE SPECIFICATIONS

AMBIENT TEMPERATURE SPECS

ENPHASE 1Q8M-72-2-US 325W MICRO INVERTERS

HANWHA SOLAR: Q CELLS Q.PEAK DUO BLK

AMBIENT TEMP (HIGH TEMP 2%)

38°

-6°

MANUFACTURER / MODEL # MANUFACTURER / MODEL # RECORD LOW TEMP
EQUIPPED WITH RAPID SHUTDOWN ML-G10+ 410 W MODULE MODULE TEMPERATURE COEFFICIENT OF Voo 0.27%°C
MIN/MAX DC VOLT RATING 30V MIN/ 58V MAX VMP 37.64V PERCENT OF NUMBER OF CURRENT
NOMINAL AC VOLTAGE RATING [240V/ 211-264V VOC 45.37V 80 4-6 SOUTHEAST ENERGY SOLUTIONS
MAX AC CURRENT 1.35A ISC 11.20A 70 79
MAX MODULES PER CIRCUIT |11 (SINGLE PHASE) TEMP. COEFF. VOC -0.27%/°C 50 10-20 855 SUNSET DR #8, ATHENS,
MAX OUTPUT POWER 325 VA MODULE DIMENSION 74.0"L x 41.1"W x 1.26"D (In Inch) GA 30606, UNITED STATES
AC CALCULATIONS REVISIONS
DESCRIPTION DATE  |REV
DERATION FACTOR |DERATION FACTOR|  90°C
vorTage | FULLLOAD ) pv125 | oceD conpuctor | 7> | ampacry | ameient | TOTALCC 90°C FOR AMBIENT |FOR CONDUCTORS | AMPACITY | AMPACITY | FTEPER | CONDUCTOR \VOLTAGE |\ 1y | conpuir INITIAL DESIGN 05/02/2024
CIRCUIT ORIGIN CIRCUIT DESTINATION v |Ames "ELA" (&) | size (a) |NEUTRALSIZE|  GROUND sizE Sz AMPACITY ' e s | TEmp. (o) [CONPUCTORS | |\ o CITY (A) | TEMPERATURE NEC|PER RACEWAY NEC| DERATED | ChECK #2 | “ENGTH | RESISTANCE | DROP AT | 50 0| T o
(A) (A) IN RACEWAY (FEET) | (OHM/KFT) | FLA (%)
310.15(B)(2)(a) 310.15(B)(3)(a) (A)
CIRCUIT 1 JUNCTION BOX 240 135 16.88 20 N/A BARE COPPER #6 AWG| CU #12 AWG 25 PASS 38 2 30 0.91 1 273 PASS 0.92 N/A #N/A
CIRCUIT 2 JUNCTION BOX 240 135 16.88 20 N/A BARE COPPER #6 AWG| CU #12 AWG 25 PASS 38 2 30 0.91 1 273 PASS 0.92 N/A #N/A
JUNCTION BOX COMBINER BOX 240 135 16.88 20 N/A CU #10 AWG CU #10 AWG 35 PASS 38 4 40 0.91 0.8 29.12 PASS 25 1.24 0349 |3/4"EMT| 19.79362
COMBINER BOX AC DISCONNECT 240 27 33.75 40 | cu#6AWG CU #6 AWG CU #6 AWG 65 PASS 38 2 75 0.91 1 68.25 PASS 5 0.491 0.055 |3/4"EMT | 38.04878
AC DISCONNECT POI 240 27 33.75 20 | cu#6AWG CU #6 AWG CU #6 AWG 65 PASS 38 2 75 0.91 1 68.25 PASS 5 0.491 0.055 | 3/4"EMT | 38.04878

NOTES APPENDIX (AS APPLICABLE FOR TO BE BUILT DRAWING SETS): (A) TOTAL AC VOLTAGE DROP NOT TO EXCEED 2% TO
INTERCONNECTION, < 3% FROM INVERTER(S) TO UTILITY TRANSFORMER. (B) ALL CONNECTORS 75C RATED. (C) ALL CONDUCTORS
COPPER, UNLESS OTHERWISE NOTED. (D) OUTDOOR EQUIPMENT NEMAS3R. (E) ALL CONDUCTORS MUST BE PROTECTED FROM
ACCESS BY A FENCE OR SUITABLE COVER, OR OUT OF REACH. (F) PROPERTY LINES, BOUNDARIES AND ALL OTHER EXTERIOR
MEASUREMENTS ARE FOR REFERENCE ONLY, AND MUST BE VERIFIED BY A LICENSED SURVEYOR OR CIVIL ENGINEER. (G) NO PVC
ALLOWED ON ROOF OR IN ATTIC. (H) MC4 CONNECTORS MAY NOT BE JOINED WITH 'MC4 COMPATIBLE' CONNECTORS. (I) TAP
CONNECTIONS IN PANEL MUST NOT VIOLATE CONDITIONS OF ACCEPTABILITY FROM PANEL MANUFACTURER'S NRTL LISTING, OR
FIELD LABEL REQUIRED. (J) PV WIRES MAY NOT BE LAID DIRECTLY ON ROOF. (K) TY WRAPS FOR WIRE MANAGEMENT MUST BE
STRUCTURAL (S21) UL APPROVED, OR EQUAL. (L) DRAWINGS ARE DIAGRAMMATIC AND INDICATE GENERAL ARRANGEMENT OF
SYSTEMS AND WORK. -CONDUIT ROUTING, WHEN INDICATED, DOES NOT SHOW ALL OFFSETS, DROPS, AND RISES OF RUNS. (M)
BURIED CONDUITS UNDER AREAS SUBJECT TO VEHICLE TRAFFIC REQUIRE MIN 24" COVER. (N) NM-B OR PAPER INSULATED
CONDUCTORS MAY NOT BE USED EXTERIOR. (O) THE DEVELOPER IS REQUIRED TO CONFIRM EXISTING ELECTRICAL SERVICE SIZE
FROM THE UTILITY, AND MAY NOT RELY S-OLELY ON EXISTING BREAKER SIZES. (P) CONNECTING TO UTILITY EQUIPMENT REQUIRES
PRIOR UTILITY CONSENT. (Q) WHEN BUILDING PV SYSTEMS WITH POWER LINE COMMUNICATIONS FOR RSD SOLUTIONS, FOLLOWING
MANUFACTURERS INSTRUCTIONS ON CONDUCTOR AND CONDUIT SPACING IS PARAMOUNT, OR HAZARD MAY RESULT. (R) NOTIFY
ELECTRICAL ENGINEER WHO'S SEAL IS ON THIS DRAWING PRIOR TO ANY AND ALL CHANGES IN DESIGN. (S) PROJECT RELATED
SIGNAL/COMMUNICATION CONDUCTORS MAY ONLY BE RUN IN THE SAME CONDUIT WITH POWER CONDUCTORS IF THEIR RATING FOR

THE OUTER MOST JACKET IS EQUAL TO OR GREATER THAN THE INSULATION REQUIRED FOR THE HIGHEST VOLTAGE POWER
CONDUCTOR CIRCUIT THAT THEY ARE SHARING THE RESPECTIVE CONDUIT WITH.

Circuit 1 Voltage Drop 1.379

Circuit 2 Voltage Drop 1.379

ELECTRICAL NOTES

1.
2.
3

10.

ALL EQUIPMENT TO BE LISTED BY UL OR OTHER NRTL, AND LABELED FOR ITS APPLICATION.

ALL CONDUCTORS SHALL BE COPPER, RATED FOR 600 V AND 90 DEGREE C WET ENVIRONMENT.

WIRING, CONDUIT, AND RACEWAYS MOUNTED ON ROOFTOPS SHALL BE ROUTED DIRECTLY TO, AND LOCATED AS
CLOSE AS POSSIBLE TO THE NEAREST RIDGE, HIP, OR VALLEY.

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

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

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

ALL WIRE TERMINATIONS SHALL BE APPROPRIATELY LABELED AND READILY VISIBLE.

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

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

TEMPERATURE RATINGS OF ALL CONDUCTORS, TERMINATIONS, BREAKERS, OR OTHER DEVICES ASSOCIATED WITH
THE SOLAR PV SYSTEM SHALL BE RATED FOR AT LEAST 75 DEGREE C.
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DUAL POWER SUPPLY

SOURCES: UTILITY GRID
AND PV SOLAR
ELECTRIC SYSTEM

LABEL- 1:

LABEL LOCATION:

MAIN SERVICE PANEL & SUBPANEL
CODE REF: NEC 705.12(B) & NEC 690.59

SOLAR POINT OF INTERCONNECTION

LABEL- 2:

LABEL LOCATION:

MAIN SERVICE PANEL & SUB PANEL

CODE REF: NEC 690.13 (F), NEC 705.12(B) (3-4) & NEC 690.59

SOLAR PV BREAKER

BREAKER IS BACKFED
DO NOT RELOCATE

LABEL- 3:

LABEL LOCATION:

MAIN SERVICE PANEL & SUB PANEL
(ONLY IF SOLAR IS BACK-FED)
CODE REF: NEC 705.12(D) & 690.59

AC DISCONNECT

PHOTOVOLTAIC SYSTEM
POWER SOURCE

NOMINAL OPERATING AC VOLATGE 240V

RATED AC OUTPUT CURRENT 27.00 A

LABEL- 4:

LABEL LOCATION:

AC DISCONNECT
CODE REF: NEC 690.54

A WARNING

ELECTRIC SHOCK HAZARD

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

LABEL- 5:
LABEL LOCATION:
AC DISCONNECT
CODE REF: NEC 706.15(C)(4) & NEC 690.13(B)

[ SOLAR PV SYSTEM EQUIPPED |
WITH RAPID SHUTDOWN

TURN RAPID SHUTDOWN
SWITCH TO THE

"oFF" POSITION TO SOLAR ELECTRIC

SHUT DOWN PV SYSTEM RUERETs

AND REDUCE

SHOCK HAZARD

IN THE ARRAY
\ J/
LABEL- 6:
LABEL LOCATION:

COMBINER BOX
CODE REF: IFC 605.11.3.1(1) & NEC 690.56(C)

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

LABEL- 7;

LABEL LOCATION:
COMBINER PANEL

CODE REF: 705.12 (B) (3) (3)

PHOTOVOLTAIC POWER SOURCE

LABEL- 8:
LABEL LOCATION:
EMT/CONDUIT RACEWAY
SOLADECK / JUNCTION BOX
CODE REF: NEC 690.31 (D) (2)

ELECTRIC SHOCK HAZARD

DO NOT TOUCH TERMINALS
TERMINALS ON BOTH LINE & LOAD SIDES
MAY BE ENERGIZED IN OPEN POSITION

DO NOT DISCONNECT FUSES UNDER LOAD

THE DC CONDUCTORS OF THIS
PHOTOVOLTAIC SYSTEM ARE
UNGROUNDED AND MAY BE ENERGIZED

PHOTOVOLTAIC SYSTEM
DC DISCONNECT

AUTHORIZED PERSONNEL ONLY
Note: WARNING labels must resemble format

in example above with over-sized WARNING,
exclamation point in triangle, colors, etc.
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CAUTION:

MULTIPLE SOURCES OF POWER

(N) JUNCTION BOX

N) ENPHASE COMBINER BOX
N) AC DISCONNECT

(
(
(E) UTILITY METER/MAIN COMBO
(
(

E) SUBPANEL
INSIDE HOUSE)

(N) PV ARRAY

504 E 34TH ST, SAVANNAH, GA 31401

.

DIRECTORY

PERMANENT PLAQUE OR DIRECTORY PROVIDING THE LOCATION OF THE
SERVICE DISCONNECTING MEANS AND THE PHOTOVOLTAIC SYSTEM.

(ALL PLAQUES AND SIGNAGE WILL BE INSTALLED AS OUTLINED WITHIN:

NEC 690.56(A)(B), NEC 705.10)

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.

arwN

AFFIXED [NEC 690.56(C)(1)(A)].

LABELING REQUIREMENTS BASED ON THE 2020 NATIONAL ELECTRIC CODE, OSHA STANDARD 19010.145, ANSI Z535.
MATERIAL BASED ON THE REQUIREMENTS OF THE AUTHORITY HAVING JURISDICTION.

LABELS TO BE OF SUFFICIENT DURABILITY TO WITHSTAND THE ENVIRONMENT INVOLVED [NEC 110.21]

LABELS TO BE A MINIMUM LETTER HEIGHT OF 3/8", WHITE ON RED BACKGROUND; REFLECTIVE, AND PERMANENTLY
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Q.PEAK DUO BLK
ML-G10+ SERIES acells

385-410Wp | 132Cells
20.9% Maximum Module Efficiency

/'| Breaking the 20% efficiency barrier

QANTUM DUQ Z Technology with zero gap cell layout
boosts medule efficiency upto 20.9%

25' A reliable investment
[

Inclusive 25-year product warranty and 25-year linear
Warranty performance warranty .

@ Enduring high performance

Long-term yield security with Anti LeTID Technology,
acells Anti PID Technology? and Hot-Spot Protect

C/‘B Extreme weather rating

High-tech aluminium allcy frame, certified for
high snow (5400 Pa) and wind loads (4000 Pa).

i Innovative all-weather technology

Optimal yields, whatever the weather with excellent low-light
and temperature behaviour

6 busbar 12 busbar
cell technology cell technology

The most thorough testing
programme in the industry

Qcells is the first solar module manufacturer to pass the
most comprehensive guality programme in the industry: The
new “Quality Controlled PV of the independent certification
instiiute TUV Rheinland

! See data s n rear for further information
= APT ccording to IEC/ TS 62804-12015, method & (-1500V, 96 h)

PG
2022 [T

+PVEL

The ideal solution for:

Rooftop arrays on
residential buildings

ATIFED F

R Y S e

= Mechanical Specification

Format 74.00n = 411in = 1.26in (including frame)
(1879 mm = 1045 mm = 32 mm)
Weight 48.51bs (22.0kg)
Front Cover 0121 (2.2 mm) thermally pre-stressed glass
with anti-reflection technology
Back Cover Composite film
Frame Black ancdised aluminium
Cell 6 # 22 monocrystalling QLANTUM solar half cells
Junction box 2.09-398in > 1.26-2.36in * 0.58-071in
{53-101 mm * 32-80 mm = 15-18 mmy, IPE7, with bypass diodes
Cable 4mm* Solar cable; (+) 249.2in (1250 mm), (-) 249.2in (1250mm)
Connector Staubll MC4; IP63

» Electrical Characteristics
POWER CLASS

LK ML-G10+ SERIES

MINIMUM PERFORMANCE AT STANDARD TEST CONDITIONS, STC! [POWER TOLERANCE +5 W/-0W)

Power at MPP'

Short Circuit Current’
Open Circuit Voitage'
Current at MPP
Voltage at MPP
Efficiency’

L 1Al

Ve V]

1 [

MINIMUM PERFORMANCE AT NORMAL OPERATING CONDITIONS, NMOT=2

Power at MPP
£ Short Circuit Current
Open Circuit Voitage
= Currentat MPP
Voltage at MPP
'Measurement tolerances Py

Qcells PERFORMANCE WARRANTY

| ———

Incusty S oTp mane’

Pren W]
I.:,: :A]
Vac v
b [A]
Ve v

At least 98 % of nominal power
during first year, Thereafter max.
0.5% degradation per year, At
least 93.5% of nominal power
upto 10 years. At least 86 % of
nominal power up to 25 years.

All data within measurement
tolerances. Full warranties in
accordance with the warranty
terms of the Qcells sales
organisation of your respective
country.

*Staridard ferms of guarantee for the 5 PV companies with the

highest production capacity in 2021 (February 2021)

TEMPERATURE COEFFICIENTS
Temperature Coefficient of I__

Temperature Coefficient of Pm

= Properties for System Design

Maximum System Voltage Vs ] 1000 (IEC)/1000 (UL}
Maximum Series Fuse Rating [ADCQ] 20
Max. Design Load, Push/Pull® [lbs /7] 75 (3600 Pa) /05 (2660 Pa)
Max. Test Load, Push/Pull? [lbs/13] 113 (5400Pa)/ 84 {4000 Pa)

* See Installation Manual

= Qualifications and Certificates

UL 61730, CE-compliant,
Quality Controlled PV - TUV Rheinland,
IEC 61215:2016, [EC 61730:2016,

US, Patent No. 9,893,215 (solar cells), ‘spm> c €
*us
*etrm

1es minimizing paper output in

ctions must be followed. Contact our techn

Qeells purst

ate: Ins| an

% |l Vo £ 5% at STC: 1000W/m2, 25+2°C, AM 1.5 according to IEC 60904-3 « *BO0OW/m2, NMOT, spectrum AM 15

[t | BE"AFTmmy
. ] o e
I3 +
&G partaa B 4 —) = =9 |
san7 ;
T (36
[I] AN 1045 ey
x—{ 2o
—
4 Mairdng dots TETAL &)
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385 390 395 400 405 410
385 390 395 400 405 410
1.04 1n.07 nio 114 naz .20
4519 4523 45.27 45.30 4534 4537
10.59 10.65 1071 1077 10.83 10.89
3636 3662 36.88 3713 3739 3764
2196 =199 2201 2204 2206 2209
2888 292.6 296.3 3001 3038 307.6
8290 892 8.95 897 9.00 9.03
42.62 42.65 42.69 4272 4276 4279
835 841 846 8.51 B8.57 8.62
34.59 34.81 35.03 3525 3546 3568

PERFORMANCE AT LOW IRRADIANCE

g
400 6O 800 1000
ance under low i nce condions in
canditions (25°C, 1000 Wim?

Temperature Coefficient of V. B [%/K] -0.27
s ] - - 10954
Mominal Module Operating Temperature NMOT [Fl (43+3°C)
PV module classification Class Il
Fire Rating based on ANSI/UL 61730 TYPE 2

Permitted Module Temperature

on Continuous Duty

-40°F upto +185°F
(-40°Cupto +85°Q)

considerat

+19458 748 50 66 | EM

ion of the global environment
| service for further information on approved inst: ue
) CELLS & 400 Spectrum Center Drive, Suite 1300, Inine, CA 92618, USA | 75

WEB wwwaqcells.com
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= ENPHASE

= ENPHASE
108+

|Q8 Series Microinverters

Our newest 108 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 chipis 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

Part of the Enphase Energy System, |Q8 Series 108 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

SAFETY

Connect PV modules quickly and easily to Q8 Series 108 Series Microinverters are UL Listed as

Microinvertars 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.

DATA SHEET

Easytoinstall

+ Lightweight and compact with
plug-n-play connectors

+ Power Line Communication
(PLC) between components

+ Fasterinstallation 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

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

* Only when installed with 1Q System Controller 2, mests
UL 1741. 1Q8H-208V operates only in grid-tied mode.
**1Q8 Series Microinverters supports split phase, 240V,

1Q8SE-DS-0001-01-EN-US-2022-03-17 1Q8H-208 supports split phase, 208V only.

IQ8 Series Microinverters

INPUT DATA (DC) 108-60-2-US 108PLUS-72-2-US 108M-72-2-US IQBA-72-2-US I0BH-240-72-2-U5  |QBH-208-72-2-U§

Commonly used module pairings? w 235-350 235-440 260- 4860 295-500 320 - 540+ 295 - 500+

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

MPPT voltage range v 27-37 29-45 33-45 36-45 38-45 38-45
Operating range v 25-48 25-58

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

Max input DC voltage v 50 60

Max DC current® [module Isc] A 19

Overvoltage class DC port ]

DC port backfeed current mA 0

PV array configuration

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

OUTPUT DATA [AC) 108-80-2-US ID8PLUS-72-2-US IPBM-72-2-US IQBA-72-2-US |Q8H-240-72-2-US  |QBH-208-72-2-US*
Peak output power VA 245 300 330 366 384 366

Max continuous output power VA 240 290 325 349 380 360
Nominal (L-L) voltage/range* v 240/ 21-264 208 / 183- 250
Max continuous output current A 1.0 121 135 145 158 173
MNominal frequency Hz 60

Extended frequency range Hz 50 -68

AC short circuit fault current over

3 cycles Arms % 44

Max units per 20 A (L-L) branch circuit® 16 13 1 1 10 9

Total harmonic distortion <5%

Qvervoltage class AC port 1}

AC port backfeed current mA 30

Power factor setting 10

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

Peak sfficiency % 97.5 976 976 a7.6 976 974
CEC weighted efficiency % 97 a7 97 97.5 97 97
Night-time power consumption mw 60

MECHANICAL DATA

CHARLES GOODROE

Ambient temperature range -40°C to +60°C (-40°F to +140°F)

Relative humidity range 4% to 100% (condensing)

DC Connector type MC4

Dimensions (Hx\WxD) 212mm (8.3") x 175 mm (6.9") x 30.2 mm (1.2")

Weight 1.08 kg (2.38 Ibs)

Cooling Natural convection - nafans

Approved for wet locations Yes

Pollution degres PD3

Enclosure Class Il double-insulated, corrosion resistant polymeric enclosure

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

COMPLIANCE

CA Rule 21 (UL 1741-54), 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) The IQBH-208 variant will be operating in grid-tied mode only at 208V AC. (2) No enforced DC/AC ratio. See
the compatibility calculator at https://link.enphase.com/module-compatibility (3) Maximum continuous input
DC currentis 10.6A (4) Mominal voltage range can be extended beyond nominal if required by the utility. (5)

Limits may vary. Refer to local requirements to define the number of microinverters per branchin your area. |Q8SE-DS-0001-01-EN-US-2022-03-17
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Data Sheet
Enphase Networking

Enphase IQ Combiner 4/4C

Enphase
|Q Combiner 4/4C

X-1Q-AM1-240-4
X-1Q-AM1-240-4C

X-1Q-AM1-240-4C

i .l

(U) ;

X1Q-AM1-240-4
LISTED

To leam more about Enphase offerings, visit enphase.

The Enphase 1Q Combiner 4/4C with Enphase
1Q Gateway and integrated LTE-M1 cell
modem (included only with 1Q Combiner 4C)
consolidates interconnection equipment

into a single enclosure and streamlines 1Q
microinverters and storage installations by
providing a consistent, pre-wired solution for
residential applications. It offers up to four
2-pole input circuits and Eaton BR series
busbar assembly.

MODEL NUMBER
IQ Combiner 4 (X-1Q-AM1-240-4)

10 Combiner 4C (X-10-AM1-240-4C)

1Q Combiner 4 with Enphase 1Q Gateway printed circuit board for integrated revenue grade PV production metering (ANSI
C12.20 +/- 0.5%) and consumption monitoring (/- 2.5%). Includes a silver solar shield to match the |Q Battery systemand
1Q System Confroller 2 and to deflect heat

1Q Combiner 4C with Enphase |1Q Gateway printed circuit board for integrated revenue grade PV production metering
(ANSI C12.20 +/- 0.5%) and consumption moenitoring (+/- 2.5%). Includes Enphase Mobile Connect cetlular modem
(CELLMODEM-M1-06-5P-05), a plug-and-play industrial-grade cell modem for systems up to 60 microinverters.
(Available in the US, Canada, Mexico, Puerto Rico, and the US Virgin Islands, where there is adequate cellular servicein
the installation area.) Include s a silver solar shield to match the I Battery and 1Q System Controller and to deflect heat.

SOUTHEAST ENERGY SOLUTIONS

855 SUNSET DR #8, ATHENS,
GA 30606, UNITED STATES

Smart

* Includes 1Q Gateway for communication and control
Includes Enphase Mobile Connect cellular modem
(CELLMODEM-M1-06-SP-05), included only with 1Q
Combiner 4C

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

Flexible networking supports Wi-Fi,

Ethernet, cr cellular

Optional AC receptacle available for PLC bridge
Provides production metering and consumption
monitoring

Simple

+ Centered mounting brackets support single
stud mounting

+ Supports bottom, back and side conduit entry

* Up to four 2-pole branch circuits for 240 VAC
plug-in breakers (not included)

+ 80A total PV or storage branch circuits

Reliable

+ Durable NRTL-certified NEMA type 3R enclosure

* Five-year limited warranty

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

* UL listed

S ENPHASE

ACCESSORIES AND REPLACEMENT PARTS
Ensemble Communications Kit
COMMS-CELLMODEM-M1-06
CELLMODEM-M1-06-SP-05
CELLMODEM-M1-06-AT-05
Circuit Breakers
BRK-10A-2-240V
BRK-15A-2-240V
BRK-20A-2P-240V
BRK-15A-2P-240V-B
BRK-20A-2P-240V-B
EPLC-07

XA-SOLARSHIELD-ES
XA-PLUG-120-3
XA-ENV-PCBA-3
XAQ-NA-HD-125A

(not included, order separately)

-Includes COMMS-KIT-01 and CELLMODEM-M1-06-SP-05 with 5-year Sprint data plan for
Ensemble sites

-4G based LTE-M1 cellular modem with 5-year Sprint data plan

-4G based LTE-M] cellular modem with 5-year AT&T data plan

Supports Eaton BR210, BR215, BR220, BR230, BR240, BR250, and BR260 circuit breakers.
Circuit breaker, 2 pole, 10A, Eaton BR210
Circuit breaker, 2 pole, 15A, Eaton BR215
Circuit breaker, 2 pole, 20A, Eaton BR220
Circuit breaker, 2 pole, 154, Eaton BR215B with hold down kit support
Circuit breaker, 2 pole, 20A, Eaton BR220B with hold down kit support

Power line carrier (communication bridge pair), quantity - one pair

Replacement solar shield for 1Q Combiner 4/4C

Accessory receptacle for Power Line Carrier in|Q Combiner 4/4C (required for EPLC-01)
Replacement 1Q Gateway printed circuit board (PCB) for Combiner 4/4C

Hold down kit for Eaton circuitbreaker with screws

REVISIONS
DESCRIPTION DATE REV
INITIAL DESIGN 05/02/2024

ELECTRICAL SPECIFICATIONS
Rating

System voltage
Eaton BR series busbar rating

Max. continuous currerit rating
Max. continuous current rating (input from PV/storage)

Max. fuse/circuit rating (output)

Branch circuits (solar and/or storage)

Max. total branch circuit breaker rating (input)
Envoy breaker

Production metering CT

Consumption menitaring CT (CT-200-SPLIT)

Continuous duty

120/240 VAC, 60 Hz
125A
65A
B4 A

90 A
Upto four 2-pole Eaton BR series Distributed Generation (DG) breakers only (not included)

80A of distributed generation / 95A with 1Q Gateway breaker included
10A or 15A rating GE/Sieme ns/Eaton included

200 A solid core pre-installed and wired to |Q Gateway

A pair of 200 A split core'current fransformers

MECHANICAL DATA
Dimensions (WxHxD)

Weight

Ambient temperature range
Cooling

Enclosure envirenmental rating

Wire sizes

Altitude

37.5x49:5x76.8cm (14.75" % 19.5" x 6.63"). Height is 21.06" (53.5 cm) with mounting brackets.
7.5kg (16.5.1bs)

-40° Cto +46° C (40°to 115° F)

Natural convection, plus heat shield

Outdoor, NRTL-certified, NEMA type 3R, polycarbonate construction

+ 20 Ate 50 A breaker inputs: 14 to 4 AWG copper conductors

- 60 A breaker branch input: 4 to 1/0 AWG copper conductors

= Main lug combined output: 10 to 2/0 AWG copper conductors
= Neutral and ground: 14 to 1/0 copper conductors

Always follow local code requirements for conductor sizing

To 2000 meters (6,560 feet)

INTERNET CONNECTION OPTIONS
Integrated Wi-Fi

80211b/g/n

PROJECT NAME & ADDRESS

Cellular CELLMODEM-M1-06-SP-05, CELLMODEM-M1-06-AT-05 (4G based LTE-M1 cellular modem). Note that an Enphase
Mobile Connect cellular modem is required forall Ensemble installations.

Ethernet Optional, B02.3, Cat5E (or Cat 6) UTP Ethernet cable (not included)

COMPLIANCE

Compliance, [Q Combiner

Compliance, |Q Gateway

To learn more about Enphase offerings, visit
pha

22 Enphase Energy. All rigl
Enphass Energy, Inc

UL 1741, CAN/CSA C22.2 No. 107.1, 47 CFR, Part 15, Class B, ICES 003
Production metering: ANSI C12.20 accuracy ciass 0.5 (PV production)
Consumption metering: accuracy class 2.5

UL 60601-1/CANCSA 22.2 No. 61010-1

= ENPHASE

enphase.com

ogo, 10 Combiner 4/4C, and other names are trademarks of
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§ PEGASUS

SOLAR

A Better Day on the Job

RAIL SYSTEM

Instant Bonding

The N-S Bonding Jumper %
bonds row to row with no tools. -
One Clamp Anywhere
The Multi-Clamp works as mid- or end-clamp,
and fits standard 30-40mm frames.

Lifetime Wire Management

Open rail cha’nnel holds and protects wirres. Bonding Structural Splice
Clamps won't pinch wires after ightening. i
Connect rails instantly, without

tools, interference or limitations.

Next-Level Solar Mounting

A complete system for hassle-free rooftop installation, from watertight mounts to lifetime wire management.

Simplicity Code Compliant Premium Aesthetics Watertight for Life

1/2"socket for everythi uL2 isted scured on ind
One clamp for mid or en LTR-AE-001-2012 listed

No tool splicing and bonding.

The narrewest panel gap y-leading

available. Optional Hidden End Pegasus Mounts, for composite
Clamps and End Caps provide a f

flush look on the edge of the array. ed by a 25

fire rating for any slope
ASCE 7-16 PE Certified

shingle and tile

Easy wire management. rwarranty.

Pegasus Solar Inc | 506 West Ohio Avenue, Richmond, CA 94804 | T: 510.210.3797 | www.pegasussolar.com

RAIL SYSTEM

3

Pegasus Rail Pegasus Max Rail Splice and Max Splice Dovetail T-bolt

Installs by hand.

Works over meunts.

Dovetail shape for extra strength.
Uses 12" sockst.

Available in 14" and 7' lengths for easy
layout and shipping.

Open-channel design holds MC4
connectors, PV wire and trunk cables.

Black and Mill finish

Maximum-strength design.

Meets specifications for high
snow-load and hurricane zones.

Black and Mill finish

Structurally connects and bonids rails
automatically; UL2703 listed as reusable.

&

" -~
— 2
~r
Multi-Clamp Hidden End Clamp Ground Lug N-5 Bonding Jumper

Fits 30-40mm PV frames, as mid- or Offers premium edge appeamnce. Holds & or 8 AWG wire. Installs by hand, eliminates row-to-row
end-clamp. Freinstalled pull-tab grips rail edge, Mounts on top or side of rail. FORIpETIIe:
| s 1 . ! 5 B
Tvu:rst fock: irnh: position; doesn't pinch allowing easy, one-hand installation. Assembled on MLPE Mount L2703 listed as reusable only
wires in rail. Tucks away for reuse. with Pegasus Rail.

UL2703 listed as reusable.

<« HS

m Cable Grip Wire Clip End Cap and Max End Cap

Fits flush to PV module and hides
raw or angled cuts.

Bonds modules to rail; UL2703 listed
as reusable

Secures and bonds most micro-irverters Secures four PV wires or twa trunk cables. Hand operable.

and optimizersto rail.

Stainless-steel backing provides Holds wiresin channel,

Connectors and wires easily route durable grip.

undemeath after installaion.
UL2703 listed as reusable.

Hidden drain quickly clears

Won'tslip. water from rail.

Eliminates sagging wires.

SPAN
Certifications: SNOW (PSF) WIND (MPH)
« UL 2703, Edition 1 sp®
« LTR-AE-001-2012
« ASCE 7-16 PE certified & us

* Class A fire rating for any slope root

FREE
PEGASUS SOLAR
Design Toel

Quickly calculate the most efficient layout, spans and
matenals needed to sutyour job. Visitthe Pegasus
Customer Portal. pegasussolar.com/portal

J PEGASUS MAX RAIL

B Fecasusral

For reference only. Spans above are calculated using ASCE 7-16 for a Gabls Roof, Expostire Category B, 7-20dsg roof angle,

Patents pending. All nghts reserved. ©2021 Pegasus Solar Inc. 30ft mean roof height with non-exposed modules. For PE certified span tables, visit www.pegasusselar.comispans.

Pegasus Solar Inc | 506 West Ohio Avenue, Richmond, CA 94804 | T: 510.210.3797 | www.pegasussolar.com

SOUTHEAST ENERGY SOLUTIONS

855 SUNSET DR #8, ATHENS,
GA 30606, UNITED STATES

REVISIONS
DESCRIPTION DATE REV
INITIAL DESIGN 05/02/2024

PROJECT NAME & ADDRESS

RESIDENCE
504 E 34TH ST,

CHARLES GOODROE
SAVANNAH, GA 31401
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e INSTAFLASH
SOLAR - INSTAFLASH S S

A Better Day on the Job

2

Place the InstaFlash
over the pilot hole.
Note the direction of

1

Crill pilothole in the
center of the rafter
usinga 7/32” bit.

Never Deal With the InstaFlash ‘Down’
5 - arrows: (Down Arrows)
cau"“ng Agaln! should point down

the roof.

Factory-installed,
non-hardening sealant

4

Drive the lag until the
InstaFlash is fully seated
to the roof.

3

Insert the lag screw
through the center
hole into the pilot hole.

Before InstaFlash Installed:
Sealant is contained above roof surface
by a protective cage.

After I.nStaFIaSh lnsta"ed- SPECIFICATIONS INSTAFLASH INSTALLKITS
Sealant is compressed to fill all

. holes and voids. SKU PIF-RBO PIF-RBDT PIF-RBSH PIF-RMO PIF-RMDT
Protective Cage
Prevents sealant from getting on hands or roof. Finish Black mill
Collapses upon lag installation. Black InstaFlash, Black Instaflash, NelLInstat ash Mill InstaFlash,

Black InstaFlash,

5/16"x 4.0" S5 Lag 5/16" x 4.0"5S Lag,

Dovetail T-bolt w/ Nut

Kit Contents 5/16" x4.0" S5 Lag, 5/16" x4.0" 55 Lag,

Dovetail T-bolt w/ Nut M10 Hex Bolt w/ Nut

Effortless Lifetime Roof Protection Pepr—— P

5/16" x4.0" SS Lag

The non-hardening sealant completely fills any missed pilot holes, shingle rips, voids, Roof Type Sloped Roof: Composition Shingle | Flat roof: Modified Bitumen Roof, Built-Up Roof
or other potential water ingress points under the entire footprint of the 4.6” wide base. SEalsnE BRI Factory Installed
Installation Temperature 0°Fto170°F
Cure Time Instantly Waterproof; Nen-hardening
Service Temperature -40°Fto195° F
u ' ’ Certifications IBC, ASCE/SEI 7-16, FL Cert of Approval FL41396, TAS 100(A)
Install Application Most Railed Systems, Pegasus Tilt Leg System
25-Year Warranty Code Compliant Self-Healing Larger Spans
_ Kit Quantity 24
Manufactured with advanced ; fele nplian The proprietary non-hardening The extra-large L-foot and

Boxes per Pallet 90

materia

outlast the roof itself FL Cert of Approval FL41396 years of thermal ansion arger s 5 en mounts US Fatents Pending. All rights reserved. ©2023 Pegasus Sclar Inc.,

sealant will flex and reseal over | pro

Pegasus Solar Inc | 506 West Ohio Avenue, Richmond, CA 94804 | www.pegasussolar.com Pegasus Solar Inc | 506 West Ohio Avenue, Richmond, CA 94804 | www.pegasussolar.com
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EZ45OLAR

PHONE: 385-202-4150

WWW.EZSOLARPRODUCTS.COM

making solar simple.
ITEMNO. PART NUMBER DESCRIPTION aTy SIZE DWG.NO. REV
. POLYCARBONATE B J B_ 1 2
1 JB-12 BODY
WITH UV INHIBITORS SCALE: 1:2 ’ WEIGHT: 1.45 LBS I SHEET 10F 3
POLYCARBONATE
: JB-12LI0 WITH UV INHBITORS TORLE SPECICATIN 15-20 LBS
#10 X 1-1/4" PHILLIPS , UL 1741, NEMA 3R
5 PAN HEAD SCREW 6 CERTFGATON: |- pon (299 ND, 290
A #8 X 3/4" PHILLIPS 6 WEIGHT: 145 LBS
PAN HEAD SCREW
“\
| |
| o | n
‘ = T, ‘ i N
[279.68mm]  [276.30mm] ‘ E Z % ‘ e
11.01in 10.88in ! oy : B i
| 4 | |
i SOLAR ¥ ‘ |
| JB-1.2 | | |
| | | |
| | | |
| | -
P LI
[183.06mm] - [72.53mm] _|
7.21in 2.86in
[265.18mm]
10.44in
PROPRIETARY AND CONFIDENTIAL: THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF EZ SOLAR. c%u

ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN PERMISSION OF EZ SOLAR IS PROHIBITED.

EZ450OLAR

making solar simple.

PHONE: 385-202-4150

WWW.EZSOLARPROBUCTS.COM

SIZE

DWG. NO.

JB-12

REV

SCALE: 1:2 ’ WEIGHT: 1.45 LBS I SHEET20F 3

[168.75mm]
6.64in

[276.30mm]

10.88in

[175.66mm]
6.92in

[265.18mm]

10.44in

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.

SOUTHEAST ENERGY SOLUTIONS

855 SUNSET DR #8, ATHENS,
GA 30606, UNITED STATES

REVISIONS
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SAVANNAH, GA 31401
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\ \/ Contractor Name: Southeast Energy Solutions
P V I_ e t t e rS Contractor Address: 855 Sunset Dr #8, Athens, GA 30606

May 03, 2024

Subject: Proposed Solar Panel Installation
Charles Goodroe Residence 504 E 34th St, Savannah, GA
DC System Size: 8.200 kW
PV Letters Job #004-7848

To Whom it May Concern,

We have reviewed information, provided by our client, related to the proposed solar panel installation at the above-referenced address.
The purpose of the review was to determine if the existing roof is structurally adequate for the proposed installation. Based on our review
and analysis of the given information, and in accordance with governing building codes, it is our professional opinion that the existing
structure is permitted to remain unaltered for the proposed solar installation.

Design Parameter Summary
Governing Building Code: 2018 International Residential Code (IRC)
Risk Category: 11
Wind Exposure: C
Design Wind Speed: 140 mph
Ground Snow Load: 0 psf

Roof Information
Roof Structure: 2x6 Rafters @ 16" O.C.
Roofing Material: Asphalt Shingles
Roof Slope: 25 degrees

Roof Connection Details
Lag Screws: 1 screw, 5/16" dia min., with min. 2.5" embedment into rafter only, at 48" O.C. max
Stagger attachments to avoid overloading any individual rafter.

Engineering Analysis
The proposed installation - including weight of panels, racking, mounts, and inverters where applicable - will be approximately 3 psf. In

the areas where panels are installed, roof live loads will not be present. The reduction of roof live load is adequate to fully or partially
compensate for the addition of the panel installation. Because the member forces in the area of the solar panels are not increased by
more than 5%, and so per provisions in the adopted building codes, the structure need not be altered for gravity loading.

The proposed installation will be 6" max. above the roof surface (flush mounted) and parallel to the roof surface. Therefore, any
increase in wind loading on the building structure from the solar panel installation is expected to be negligible. Wind is the governing
lateral load case. Because the increase in lateral loading is not increased by more than 10%, per provisions in the adopted building
codes, the structure need not be altered for lateral loading.

Wind uplift on the panels has been calculated in accordance with the relevant provisions of ASCE 7-16. This loading has been used to
verify the adequacy of the connection specified above. Connection locations should be in accordance with design drawings.

Pegasus rails will support the modules and will fasten to the roof structure with Pegasus Instaflash Attachments along the rail.



Conclusion
The roof structure need not be altered for either gravity loading (including snow) or lateral loading (including wind). Therefore, the
existing structure is permitted to remain unaltered. Connections to the roof must be made per the "Roof Connection Details" section
above. Copies of all relevant calculations are enclosed.

Limitations and Disclaimers
The opinion expressed in this letter is made in reliance on the following assumptions: the existing structure is in good condition; the
existing structure is free from defects in design or workmanship; and the existing structure was code-compliant at the time of its design
and construction. These assumptions have not been independently verified, and we have relied on representations made by our client
with respect to the foregoing. The undersigned has not inspected the structure for defects, although we have reviewed the information
provided by our client, including pictures where applicable.

Electrical design is excluded from this analysis. Waterproofing is the sole responsibility of the installer and is also excluded from this
analysis. Solar panels must be installed per manufacturer specifications. Structural design and analysis of the adequacy of solar panels,
racks, mounts, and other components is performed by each component's respective manufacturer; the undersigned makes no statement
of opinion regarding such components. This letter and the opinions expressed herein are rendered solely for the benefit of the permitting
authority (city or county building department) and your office, and may not be utilized or relied on by any other party.

If you have any questions or concerns, please contact me at (208)-994-1680, or email me directly at Trevor@pvletters.com.

Sincerely,
Trevor A. Jones, P.E.
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Standard Loading Comparison

v PV Letters

This calculation justifies the additional solar load by comparing existing to proposed gravity loads
in the location of the solar panels.

Dead Load
Asphalt Shingles
1/4" Plywood
Framing
Insulation
1/2" Gypsum Ceiling
ML,E, & Misc
Solar Panel

Total Dead Load

Snow Load
Ground Snow Load, P,
Exposure Factor, C,
Thermal Factor, C,
Importance Factor, I
Flat Roof Snow Load
Slope
Unobstructed Slippery Surface?
Slope Factor, C,

Sloped Roof Snow Load

Live Load
Roof Live Load

Load Combination
D+ Lr
D+S

Max. Load
% of original
Result:

Without Solar With Solar
5 5 psf
1 1 psf
2 2 psf
-- -- psf
-- -- psf
-- -- psf
0 3 psf
8 | 11 |psf
0 psf
1.00
1.1
1
0 ASCE 7 Eqn. 7.3-1 or jurisdiction min.
25 degrees
No No
1.00 1.00
0.0 0.0 psf
| 20 | 0 |psf
28.0 11.0 psf
8.0 11.0 psf
| 28.0 | 11.0 |psf
39.29%

Because the total forces are decreased, per the relevant code
provisions stated in the body of the letter, the existing roof
structure is permitted to remain unaltered.
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Lag Screw Calculation (per ASCE 7-16)

This calculation justifies the connection of the solar panels to existing roof members, by showing the
connection capacity is equal to or greater than the uplift force demands.

Connection Demand

Spacing perpendicular to rail, in 21
Roof Angle, degrees 25
Roof Layout Gable
Wind Speed, mph 140
Exposure Coefficient, K, 0.95
Topographic Factor, K 1.00
Directionality Factor, K, 0.85
Elevation Factor, K, 1.00
Velocity Pressure q,, psf 40.3

Zones: 1 2n, 2r, 2¢ 3r, 3e
Spacing parallel to rail, in 48 48 48
GC, (max) 1.50 2.50 3.22
Exposed Panels? (yg = 1.5) No No No
Effective Wind Area on each con., ft* 6.9 6.9 6.9
Pressure Equalization Factor, y, 0.80 0.80 0.80
Uplift Force, psf 48.3 80.5 103.6
Max. Uplift Force / Connection (0.6 WL), lbs 198.6 331.0 425.9
Solar Dead Load (0.6 DL). Lbs 12.3 12.3 12.3
Max. Uplift Force (0.6 WL - 0.6 DL), Ibs 186.3 318.7 413.5

Connection Capacity

Attachment FTG Pegasus Instaflash Attachments
Attachment location Framing
Fastener Type Lag Screw
Fastener Diameter, in 0.3125
Embedment Length, in 2.5
Lumber Species & Grade SPF #2 (Assumed)
Nominal Withdrawal Capacity W, lbs 512
# of Screws 1
Load Duration Factor Cy 1.6
Screw Adj. Withdrawal Cap. W', lbs 819
Attachment FTG Strength with Cd, Ibs 989
Max applied load, 1bs 414
Max allowable load, lbs 819

Compare Adjusted Withdrawal Capacity to ASD Factored Demand
Zones: 1 2n, 2r, 2¢ 3r, 3e
O.K. O.K. O.K.
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