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PV-1

COVER SHEET

SIGNATURE

8.200 kW DC ROOF MOUNT
SOLAR PV SYSTEM WITH
20 HANWHA SOLAR: Q CELLS Q.PEAK DUO
BLK ML-G10+ 410W PV MODULES WITH
20 ENPHASE IQ8M-72-2-US 325W MICRO
INVERTERS EQUIPPED WITH RAPID
SHUTDOWN

1. ALL COMPONENTS ARE UL LISTED AND CEC CERTIFIED, WHERE WARRANTED.

2. THE SOLAR PV SYSTEM WILL BE INSTALLED IN ACCORDANCE WITH ARTICLE 690 OF THE NEC 2020.

3. THE UTILITY INTERCONNECTION APPLICATION MUST BE APPROVED AND PV SYSTEM INSPECTED PRIOR TO PARALLEL
OPERATION.

4. ALL CONDUCTORS OF A CIRCUIT, INCLUDING THE EGC, MUST BE INSTALLED IN THE SAME RACEWAY, OR CABLE, OR
OTHERWISE RUN WITH THE PV ARRAY CIRCUIT CONDUCTORS WHEN THEY LEAVE THE VICINITY OF THE PV ARRAY.

5. WHERE METALLIC CONDUIT CONTAINING DC CONDUCTORS IS USED INSIDE THE BUILDING, IT SHALL BE IDENTIFIED AS
"CAUTION: SOLAR CIRCUIT" EVERY 10FT.

6. HEIGHT OF THE  AC DISCONNECT SHALL NOT EXCEED 6'-7" PER NEC CODE 240.24.

7. A GROUNDING ELECTRODE SYSTEM IN ACCORDANCE WITH CEC 690.47 AND 250.50 THROUGH 60 AND 250-166 SHALL BE
PROVIDED. PER NEC GROUNDING ELECTRODE SYSTEM OF EXISTING BUILDING MAY BE USED AND BONDED TO THE SERVICE
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
GROUNDING ELECTRODE TO PROVIDE FOR A COMPLETE SYSTEM.

8. PHOTOVOLTAIC MODULES ARE TO BE CONSIDERED NON-COMBUSTIBLE.

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.

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.

12. INVERTER(S)  USED IN UNGROUNDED SYSTEM SHALL BE UL 1741 LISTED.

13. THE INSTALLATION OF EQUIPMENT AND ALL ASSOCIATED WIRING AND INTERCONNECTION SHALL BE PERFORMED ONLY BY
QUALIFIED PERSONS [NEC 690.4(C)]

14. ALL OUTDOOR EQUIPMENT SHALL BE NEMA 3R RATED (OR BETTER), INCLUDING ALL ROOF MOUNTED TRANSITION BOXES AND
SWITCHES.

15. ALL EQUIPMENT SHALL BE PROPERLY GROUNDED AND BONDED IN ACCORDANCE WITH NEC ARTICLE 250.

16. SYSTEM GROUNDING SHALL BE IN ACCORDANCE WITH NEC 690.41.

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
EQUIPMENT OR A MAXIMUM OF 10 FEET AWAY FROM THE SYSTEM [NEC 690.13(A)]

19. ALL WIRING METHODS SHALL BE IN ACCORDANCE WITH NEC 690.31

20. WORK CLEARANCES AROUND ELECTRICAL EQUIPMENT WILL BE MAINTAINED PER NEC 110.26(A)(1), 110.26(A)(2) AND 110.26(A)(3).

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.

2018 INTERNATIONAL BUILDING CODE
2018 INTERNATIONAL RESIDENTIAL CODE
2018 INTERNATIONAL FIRE CODE
2020 NATIONAL ELECTRICAL CODE
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1 SITE PLAN
SCALE: 3/32" = 1'-0"PV-2
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PROJECT DESCRIPTION:

SITE PLAN

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

PV-2

EQUIPMENT SUMMARY
20 HANWHA SOLAR: Q CELLS Q.PEAK DUO BLK ML-G10+ 410W MONO MODULES
20 ENPHASE IQ8M-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

DESIGN SPECIFICATION
OCCUPANCY: II
CONSTRUCTION: SINGLE-FAMILY
ZONING: RESIDENTIAL
GROUND SNOW LOAD: REFER STRUCTURAL LETTER
WIND EXPOSURE: REFER STRUCTURAL LETTER
WIND SPEED: REFER STRUCTURAL LETTER

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

(N) VISIBLE, LOCKABLE,
LABELED NON-FUSED AC DISCONNECT
(LOCATED WITHIN 10' OF UTILITY METER)

(N) ENPHASE COMBINER BOX

(E) UTILITY METER/MAIN COMBO

(E) SUBPANEL
(INSIDE HOUSE)

E 34TH ST

E 33RD LN
PROPERTY LINE

EXISTINGDRIVEWAY (TYP.)

2-STORYHOUSE

(E) TREES

(E) STAIRS
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TY
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E

PROPERTY LINE
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MODULE TYPE, DIMENSIONS & WEIGHT

1 ROOF PLAN & MODULES
PV-3 SCALE:  1/8" = 1'-0"

ROOF PLAN &
MODULES

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

PV-3
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ARRAY AREA & ROOF AREA CALC'S

TOTAL PV ARRAY
AREA

(SQ. FT.)

TOTAL ROOF
AREA

(Sq. Ft.)

ROOF
AREA COVERED BY

ARRAY (%)

422.40 1472.60 29

ROOF DESCRIPTION
ROOF TYPE ASPHALT SHINGLE

ROOF LAYER 1 LAYER

ROOF # OF
MODULES

ROOF
PITCH AZIMUTH RAFTER

SIZE
RAFTER

SPACING

#1 20 25° 107° 2"X6" 16"

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

(72) PEGASUS INSTAFLASH
ATTACHMENTS

(N) PEGASUS RAIL (TYP.)

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

74
.0

"

41.1"

LEGEND
UM

MSP

- UTILITY METER

- MAIN SERVICE PANEL

- VENT, ATTIC FAN (ROOF OBSTRUCTION)

- ROOF ATTACHMENT

- RAFTER

SUB - SUBPANEL

(E) UTILITY METER/MAIN COMBO

(E) SUBPANEL
(INSIDE HOUSE)

ROOF #1PITCH - 25°AZIM. - 107°

36" FIRESETBACK

18" FIRE SETBACK

18" FIRE SETBACK

18
" F

IR
E 

SE
TB

AC
K

18
" F

IR
E 

SE
TB

AC
K
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1 ELECTRICAL PLAN
PV-4 SCALE:  1/8" = 1'-0"

ELECTRICAL PLAN
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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 IQ8M-72-2-US 325W MICRO INVERTERS EQUIPPED
WITH RAPID SHUTDOWN

PV-4

CIRCUIT #1
CIRCUIT #2

CIRCUIT LEGENDS

BILL OF MATERIALS
EQUIPMENT QTY DESCRIPTION

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

MICRO INVERTER 20 ENPHASE IQ8M-72-2-US 325W MICRO INVERTERS
EQUIPPED WITH RAPID SHUTDOWN

JUNCTION BOX 1 JUNCTION BOX UL 1741,
NEMA 3R CSA C22.2 NO.290

COMBINER BOX 1
ENPHASE IQ COMBINER X-IQ-AM1-240-4/4C
120/240VAC, 1ɸ, 3W 125A RATED BUS BAR, NEMA 3R
SOLAR LOADS ONLY UL 1741 COMPLIANT

BREAKER 2 20A BREAKER

AC DISCONNECT 1 NON-FUSED AC DISCONNECT 60A ,
240V NEMA 3R, UL LISTED

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

(N) JUNCTION BOX

(N) CONDUIT

CIRCUIT #1
(10 MODULES)

CIRCUIT #2
(10 MODULES)

(20) ENPHASE IQ8M-72-2-US 325W
MICRO INVERTERS EQUIPPED WITH
RAPID SHUTDOWN

- CONDUIT

- MICRO INVERTERS

LEGEND

- JUNCTION BOXJB

INV

UM

MSP

- INVERTER

- UTILITY METER

- MAIN SERVICE PANEL

ACD - AC DISCONNECT

SUB - SUB PANEL

(N) VISIBLE, LOCKABLE,
LABELED NON-FUSED AC DISCONNECT
(LOCATED WITHIN 10' OF UTILITY METER)

(N) ENPHASE COMBINER BOX

(E) UTILITY METER/MAIN COMBO

(E) SUBPANEL
(INSIDE HOUSE)

E 34TH ST

E 33RD LN

sealed 02may2024 mike@h2dc.com
H2DC PLLC GA CoA#: PEF007221
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STRUCTURAL DETAIL

PV-5
ATTACHMENT DETAIL (enlarged view)2

1 STRUCTURAL ATTACHMENT (side view)
SCALE: N.T.S

SCALE: N.T.SPV-5

PV-5

SEE (2/PV-5) FOR
ENLARGED VIEW

PV MODULE

PV MODULE

GROUNDING
END/MID CLAMP

(N) PEGASUS INSTAFLASH
ATTACHMENTS

5/16" X 3.5" LAG BOLTS

(N) PEGASUS RAIL

2"X6" RAFTER @ 16"O.C

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

2"X6" RAFTER @ 16"O.C

(E) ASPHALT SHINGLE ROOF

(E) ROOF DECKING

(E) ROOF DECKING
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BRANCH #1

BRANCH #2

L1
L2

20A/2P

20A/2P

9 10

9 10

15A/2P

IQ ENVOY

ENPHASE IQ8M-72-2-US 325W MICRO
INVERTERS EQUIPPED WITH RAPID

SHUTDOWN

IQ ENVOY : PER
MANUFACTURER

SPECIFICATIONS, EITHER
10A OR 15A BREAKER IS

SUITABLE FOR USE

JUNCTION BOX,
600V, NEMA 3R,

UL LISTED

ENPHASE IQ COMBINER
X-IQ-AM1-240-4/4C 120/240VAC,
1ɸ, 3W 125A RATED BUS BAR,
NEMA 3R SOLAR LOADS ONLY

UL 1741 COMPLIANT

CELL
MODEM

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

LOAD G

L1
L2
N
G

N

LINE

PV AC DISCONNECT
240V, 1ɸ, 3W

60A RATED
NEMA 3R

3

VISIBLE, LOCKABLE,
LABELED AC DISCONNECT

LOCATED WITHIN 10' OF
UTILITY METER

L1

L2

N

4

G

N

40A/2P

G

NL2L1

M

TO UTILITY GRID

(E) SUB PANEL
GE,
240V, 200A RATED

GEC

G

N

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

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

EXISTING GROUNDING
ELECTRODE SYSTEM TO EARTH

REF. NEC 250.52, 250.53(A)

BACK-FEED
INTERCONNECTION AT
METER MAIN COMBO
PER ART. 705.12

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

(E) MAIN SERVICE
PANEL,
200A RATED, 240V

L1 L2 N G

BACK-FEED BREAKER
REF

2020 NEC 705.12(B)(3)(2)

REV
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ELECTRICAL LINE DIAGRAM

1 ELECTRICAL LINE DIAGRAM
PV-6 SCALE: NTS PV-6

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],
[NEC 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].

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.RACKING NOTE:

1. BOND EVERY OTHER RAIL WITH #6 BARE COPPER

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 IQ8M-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

QTY CONDUCTOR INFORMATION CONDUIT TYPE CONDUIT
SIZE

(4)
N/A N/A

(1)
(4) #10AWG - CU,THWN-2

EMT OR LFMC IN ATTIC 3/4"(1) #10AWG - CU,THWN-2 GND
(2) #6AWG - CU,THWN-2

EMT,LFMC OR PVC 3/4"(1) #6AWG - CU,THWN-2 N
(1) #6AWG - CU,THWN-2 GND
(2) #6AWG - CU,THWN-2

EMT, LFMC OR PVC 3/4"(1) #6AWG - CU,THWN-2 N
(1) #6AWG - CU,THWN-2 GND

1

2

3

4

#6AWG - BARE COPPER IN FREE AIR

#12AWG -
ENPHASE ENGAGE CABLE
(L1 & L2 NO NEUTRAL)

NOTE: SURGE 
PROTECTION DEVICE 
TO
BE INSTALLED PER NEC 
230.67

sealed 02may2024 mike@h2dc.com
H2DC PLLC GA CoA#: PEF007221
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WIRING CALCULATIONS

PV-7

PERCENT OF
VALUES

NUMBER OF CURRENT
CARRYING CONDUCTORS IN EMT

.80 4-6

.70 7-9

.50 10-20

SOLAR MODULE SPECIFICATIONS

   MANUFACTURER / MODEL # HANWHA SOLAR: Q CELLS Q.PEAK DUO BLK
ML-G10+ 410 W MODULE

   VMP 37.64V
   IMP 10.89A
   VOC 45.37V
   ISC 11.20A
   TEMP. COEFF. VOC -0.27%/°C
   MODULE DIMENSION 74.0"L x 41.1"W x 1.26"D (In Inch)

INVERTER SPECIFICATIONS

MANUFACTURER / MODEL # ENPHASE IQ8M-72-2-US 325W MICRO INVERTERS
EQUIPPED WITH RAPID SHUTDOWN

MIN/MAX  DC VOLT RATING 30V MIN/ 58V MAX
MAX INPUT POWER 260W-460W
NOMINAL AC VOLTAGE RATING 240V/ 211-264V
MAX AC CURRENT 1.35A
MAX MODULES PER CIRCUIT 11 (SINGLE PHASE)
MAX OUTPUT POWER 325 VA

AMBIENT TEMPERATURE SPECS
AMBIENT TEMP (HIGH TEMP 2%) 38°
RECORD LOW TEMP -6°
MODULE TEMPERATURE COEFFICIENT OF Voc -0.27%/°C

ELECTRICAL NOTES

1. ALL EQUIPMENT TO BE LISTED BY UL OR OTHER NRTL, AND LABELED FOR ITS APPLICATION.
2. ALL CONDUCTORS SHALL BE COPPER, RATED FOR 600 V AND 90 DEGREE C WET ENVIRONMENT.
3. 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.
4. WORKING CLEARANCES AROUND ALL NEW AND EXISTING ELECTRICAL EQUIPMENT SHALL COMPLY WITH NEC 110.26.
5. DRAWINGS INDICATE THE GENERAL ARRANGEMENT OF SYSTEMS. CONTRACTOR SHALL FURNISH ALL NECESSARY

OUTLETS, SUPPORTS, FITTINGS AND ACCESSORIES TO FULFILL APPLICABLE CODES AND STANDARDS.
6. WHERE SIZES OF JUNCTION BOX, RACEWAYS, AND CONDUITS ARE NOT SPECIFIED, THE CONTRACTOR SHALL SIZE

THEM ACCORDINGLY.
7. ALL WIRE TERMINATIONS SHALL BE APPROPRIATELY LABELED AND READILY VISIBLE.
8. MODULE GROUNDING CLIPS TO BE INSTALLED BETWEEN MODULE FRAME AND MODULE SUPPORT RAIL, PER THE

GROUNDING CLIP MANUFACTURER'S INSTRUCTION.
9. MODULE SUPPORT RAIL TO BE BONDED TO CONTINUOUS COPPER G.E.C. VIA WEEB LUG OR ILSCO GBL-4DBT LAY-IN

LUG.
10. 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.

sealed 02may2024 mike@h2dc.com
H2DC PLLC GA CoA#: PEF007221
ELECTRICAL ONLY
NOT AN AS BUILT DRAWING SET

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 NEMA3R. (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.  
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LABELS

PV-8

WARNING
DUAL POWER SUPPLY

!

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

LABEL- 1:

SOURCES: UTILITY GRID
 AND PV SOLAR

 ELECTRIC SYSTEM

SOLAR POINT OF INTERCONNECTION

LABEL LOCATION:
MAIN SERVICE PANEL & SUB PANEL
CODE REF: NEC 690.13 (F), NEC 705.12(B) (3-4) & NEC 690.59

LABEL- 2:

LABEL- 3:

SOLAR PV BREAKER

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

BREAKER IS BACKFED
DO NOT RELOCATE

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

WARNING!

ELECTRIC SHOCK HAZARD

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

LABEL- 5:

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

TURN RAPID SHUTDOWN
SWITCH TO THE

"OFF" POSITION TO
SHUT DOWN PV SYSTEM

AND REDUCE
SHOCK HAZARD
IN THE ARRAY

SOLAR ELECTRIC
PV PANELS

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

LABEL- 6:

LABEL- 4:
LABEL LOCATION:
AC DISCONNECT
CODE REF: NEC 690.54

RATED AC OUTPUT CURRENT

240 V

27.00 A

NOMINAL OPERATING AC VOLATGE

AC DISCONNECT
PHOTOVOLTAIC SYSTEM

POWER SOURCE

LABEL- 7:

WARNING
THIS EQUIPMENT FED BY MULTIPLE
SOURCES, TOTAL RATING OF ALL

OVERCURRENT DEVICES,
EXCLUDING MAIN SUPPLY

OVERCURRENT DEVICE, SHALL NOT
EXCEED AMPACITY OF BUSBAR

!

LABEL LOCATION:
COMBINER PANEL
CODE REF: 705.12 (B) (3) (3)

PHOTOVOLTAIC POWER SOURCE

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

LABEL- 8:
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PV-9

(N) PV ARRAY

(N) JUNCTION BOX

(N) AC DISCONNECT
(N) ENPHASE COMBINER BOX

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)

CAUTION:
 MULTIPLE SOURCES OF POWER

504 E 34TH ST, SAVANNAH, GA 31401

LABELING NOTES:

1. LABELS CALLED OUT ACCORDING TO ALL COMMON CONFIGURATIONS. ELECTRICIAN TO DETERMINE EXACT
REQUIREMENTS IN THE FIELD PER CURRENT NEC AND LOCAL CODES AND MAKE APPROPRIATE ADJUSTMENTS.

2. LABELING REQUIREMENTS BASED ON THE 2020 NATIONAL ELECTRIC CODE, OSHA STANDARD 19010.145, ANSI Z535.
3. MATERIAL BASED ON THE REQUIREMENTS OF THE AUTHORITY HAVING JURISDICTION.
4. LABELS TO BE OF SUFFICIENT DURABILITY TO WITHSTAND THE ENVIRONMENT INVOLVED [NEC 110.21]
5. LABELS TO BE A MINIMUM LETTER HEIGHT OF 3/8", WHITE ON RED BACKGROUND; REFLECTIVE, AND PERMANENTLY

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

(E) UTILITY METER/MAIN COMBO
(E) SUBPANEL
(INSIDE HOUSE)
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Contractor Name: Southeast Energy Solutions
Contractor Address:

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,

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

Roof Information

Roofing Material: Asphalt Shingles
Roof Slope: 25 degrees

855 Sunset Dr #8, Athens, GA 30606

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.

Engineering Analysis

Lag Screws: 1 screw, 5/16" dia min., with min. 2.5" embedment into rafter only, at 48" O.C. max

Roof Structure: 2x6 Rafters @ 16" O.C. 

Roof Connection Details

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.

Stagger attachments to avoid overloading any individual rafter.

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.

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

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.



Sincerely,
Trevor A. Jones, P.E.

5/3/2024

Limitations and Disclaimers

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

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.

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.

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.

Conclusion



Standard Loading Comparison 

Without Solar With Solar
Dead Load

Asphalt Shingles 5 5 psf
1/4" Plywood 1 1 psf
Framing 2 2 psf
Insulation -- -- psf
1/2" Gypsum Ceiling -- -- psf
M,E, & Misc -- -- psf
Solar Panel 0 3 psf

Total Dead Load 8 11 psf

Snow Load
Ground Snow Load, Pg psf

Exposure Factor, Ce

Thermal Factor, Ct

Importance Factor, Is

Flat Roof Snow Load ASCE 7 Eqn. 7.3-1 or jurisdiction min.

Slope degrees
Unobstructed Slippery Surface? No No
Slope Factor, Cs 1.00 1.00

Sloped Roof Snow Load 0.0 0.0 psf

Live Load
Roof Live Load 20 0 psf

Load Combination
D + Lr 28.0 11.0 psf
D + S 8.0 11.0 psf

Max. Load 28.0 11.0 psf
% of original 39.29%

Result:

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

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.

0

1.1

25

1

1.00

0



Lag Screw Calculation (per ASCE 7-16) 

Connection Demand

Spacing perpendicular to rail, in 21

Roof Angle, degrees 25

Roof Layout Gable

Wind Speed, mph 140
Exposure Coefficient, Kz 0.95
Topographic Factor, Kzt 1.00
Directionality Factor, Kd 0.85
Elevation Factor, Ke 1.00
Velocity Pressure qz, psf 40.3

Zones: 1 2n, 2r, 2e 3r, 3e

Spacing parallel to rail, in 48 48 48
GCp (max) 1.50 2.50 3.22
Exposed Panels? (γE = 1.5) No No No
Effective Wind Area on each con., ft2 6.9 6.9 6.9
Pressure Equalization Factor, γa 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), lbs 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 Cd 1.6

Screw Adj. Withdrawal Cap. W', lbs 819

Attachment FTG Strength with Cd, lbs 989

Max applied load, lbs 414

Max allowable load, lbs 819

Compare Adjusted Withdrawal Capacity to ASD Factored Demand

Zones: 1 2n, 2r, 2e 3r, 3e

O.K. O.K. O.K.

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.
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