
GENERAL NOTESGENERAL NOTES
1.1.1 PROJECT NOTES:
1.1.2 THIS PHOTOVOLTAIC (PV) SYSTEM SHALL COMPLY WITH THE NATIONAL ELECTRIC
CODE (NEC) ARTICLE 690, ALL MANUFACTURER'S LISTING AND INSTALLATION
INSTRUCTIONS, AND THE RELEVANT CODES AS SPECIFIED BY THE AUTHORITY HAVING
JURISDICTION (AHJ).
1.1.3 THE UTILITY INTERCONNECTION APPLICATION MUST BE APPROVED AND PV SYSTEM
INSPECTED PRIOR TO PARALLEL OPERATION.
1.1.4 DC PV ARRAYS SHALL BE PROVIDED WITH DC GROUND-FAULT DETECTION AND
INTERRUPTION (GFDI), COMPLYING WITH NEC 690.41 TO REDUCE FIRE HAZARDS.
1.1.5 ALL PV SYSTEM COMPONENTS; MODULES, UTILITY-INTERACTIVE INVERTERS, AND
SOURCE CIRCUIT COMBINER BOXES ARE IDENTIFIED AND LISTED FOR USE IN
PHOTOVOLTAIC SYSTEMS AS REQUIRED BY NEC 690.4(B):

PV MODULES: UL1703, IEC61730, AND IEC61215, AND NFPA 70 CLASS C FIRE RATING
INVERTERS: UL 1741, IEEE 1547
COMBINER BOX(ES): UL 1703 OR UL 1741 ACCESSORY

1.1.6 MAX DC VOLTAGE CALCULATED USING MANUFACTURER PROVIDED TEMPERATURE
COEFFICIENT FOR VOC. IF UNAVAILABLE, MAX DC VOLTAGE CALCULATED ACCORDING TO
NEC 690.7.
1.1.7 ALL INVERTERS, PHOTOVOLTAIC MODULES, PHOTOVOLTAIC PANELS, AND SOURCE
CIRCUIT COMBINERS INTENDED FOR USE IN A PHOTOVOLTAIC POWER SYSTEM WILL BE
IDENTIFIED AND LISTED FOR THE APPLICATION PER NEC 690.4(D). SHALL BE INSTALLED
ACCORDING TO INSTRUCTIONS FROM LISTING OR LABELING [NEC 110.3(B)].
1.1.8 ALL SIGNAGE TO BE PLACED IN ACCORDANCE WITH LOCAL BUILDING CODE. IF
EXPOSED TO SUNLIGHT, IT SHALL BE UV RESISTANT. ALL PLAQUES AND SIGNAGE WILL BE
INSTALLED AS REQUIRED BY THE NEC AND AHJ.

1.2.1 SCOPE OF WORK:
1.2.2 PRIME CONTRACTOR IS RESPONSIBLE FOR THE DESIGN AND SPECIFICATIONS OF THE
GRID-TIED PHOTOVOLTAIC SYSTEM RETROFIT. PRIME CONTRACTOR WILL BE RESPONSIBLE
FOR COLLECTING EXISTING ONSITE REQUIREMENTS TO DESIGN, SPECIFY, AND INSTALL
THE EXTERIOR ROOF-MOUNTED PORTION OF THE PHOTOVOLTAIC SYSTEMS DETAILED IN
THIS DOCUMENT.

1.3.1  WORK INCLUDES:
1.3.2 PV ROOF ATTACHMENTS - SUNMODO TOPTILE
1.3.3 PV RACKING SYSTEM INSTALLATION - IRONRIDGE XR-100
1.3.4 PV MODULE AND INVERTER INSTALLATION -

HANWHA Q-CELLS Q.TRON BLK M-G2+/AC 430 / HANWHA Q-CELLS Q.MI.349B-G1
INTEGRATED MICROINVERTER

1.3.5    ESS INSTALL - (2)  POWERWALL 3 EXPANSION (1807000-XX-Y), 13.5 kWh /  (1) TESLA
1707000-XX-Y 13.5 kWh

1.3.6 PV EQUIPMENT GROUNDING
1.3.7 PV SYSTEM WIRING TO A ROOF-MOUNTED JUNCTION BOX
1.3.8 PV LOAD CENTERS (IF INCLUDED)
1.3.9 PV METERING/MONITORING (IF INCLUDED)
1.3.10 PV DISCONNECTS
1.3.11 PV GROUNDING ELECTRODE & BONDING TO (E) GEC
1.3.12 PV FINAL COMMISSIONING
1.3.13 (E) ELECTRICAL EQUIPMENT RETROFIT FOR PV
1.3.14 SIGNAGE PLACED IN ACCORDANCE WITH LOCAL BUILDING CODE
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SCOPE OF WORK
SYSTEM SIZE: STC: 103 x 430W = 44.29kW

PTC: 103 X 235.4W = 24.246KW
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(103) HANWHA Q-CELLS Q.MI.349B-G1 INTEGRATED MICROINVERTER
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(1) TESLA 1707000-XX-Y 13.5 KWH
(1) TESLA GATEWAY 3
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2.1.1 SITE NOTES:
2.1.2 A LADDER WILL BE IN PLACE FOR INSPECTION IN COMPLIANCE WITH OSHA REGULATIONS.
2.1.3 THE PV MODULES ARE CONSIDERED NON-COMBUSTIBLE AND THIS SYSTEM IS A UTILITY
INTERACTIVE SYSTEM WITH STORAGE BATTERIES.
2.1.4 THE SOLAR PV INSTALLATION WILL NOT OBSTRUCT ANY PLUMBING, MECHANICAL, OR BUILDING
ROOF VENTS.
2.1.5 PROPER ACCESS AND WORKING CLEARANCE AROUND EXISTING AND PROPOSED ELECTRICAL
EQUIPMENT WILL BE PROVIDED AS PER NEC 110.26.
2.1.6 ROOF COVERINGS SHALL BE DESIGNED, INSTALLED, AND MAINTAINED IN ACCORDANCE WITH THIS
CODE AND THE APPROVED MANUFACTURER'S INSTRUCTIONS SUCH THAT THE ROOF COVERING SERVES
TO PROTECT THE BUILDING OR STRUCTURE.

2.2.1 EQUIPMENT LOCATIONS:
2.2.2 ALL EQUIPMENT SHALL MEET MINIMUM SETBACKS AS REQUIRED BY NEC 110.26.
2.2.3 WIRING SYSTEMS INSTALLED IN DIRECT SUNLIGHT MUST BE RATED FOR EXPECTED OPERATING
TEMPERATURE AS SPECIFIED BY NEC 690.31(A), (C) AND NEC TABLE 310.16.
2.2.4 JUNCTION AND PULL BOXES PERMITTED TO BE INSTALLED UNDER PV MODULES ACCORDING TO
NEC 690.34.
2.2.5 ADDITIONAL AC DISCONNECT(S) SHALL BE PROVIDED WHERE THE INVERTER IS NOT WITHIN SIGHT
OF THE AC SERVICING DISCONNECT PER NEC 690.15.
2.2.6 ALL EQUIPMENT SHALL BE INSTALLED ACCESSIBLE TO QUALIFIED PERSONNEL ACCORDING TO
APPLICABLE NEC CODES.
2.2.7 ALL COMPONENTS ARE LISTED FOR THEIR PURPOSE AND RATED FOR OUTDOOR USAGE WHEN
APPROPRIATE.

2.3.1 STRUCTURAL NOTES:
2.3.2 RACKING SYSTEM & PV ARRAY WILL BE INSTALLED ACCORDING TO CODE-COMPLIANT
INSTALLATION MANUAL. TOP CLAMPS REQUIRE A DESIGNATED SPACE BETWEEN MODULES, AND RAILS
MUST ALSO EXTEND A MINIMUM DISTANCE BEYOND EITHER EDGE OF THE ARRAY/SUBARRAY,
ACCORDING TO RAIL MANUFACTURER'S INSTRUCTIONS.
2.3.3 JUNCTION BOX WILL BE INSTALLED PER MANUFACTURERS' SPECIFICATIONS. IF
ROOF-PENETRATING TYPE, IT SHALL BE FLASHED & SEALED PER LOCAL REQUIREMENTS.
2.3.4 ROOFTOP PENETRATIONS FOR PV RACEWAY WILL BE COMPLETED AND SEALED WITH APPROVED
CHEMICAL SEALANT PER CODE BY A LICENSED CONTRACTOR.
2.3.5 ALL PV RELATED ROOF ATTACHMENTS TO BE SPACED NO GREATER THAN THE SPAN DISTANCE
SPECIFIED BY THE RACKING MANUFACTURER.
2.3.6 WHEN POSSIBLE, ALL PV RELATED RACKING ATTACHMENTS WILL BE STAGGERED AMONGST THE
ROOF FRAMING MEMBERS.

2.4.1 GROUNDING NOTES:
2.4.2 GROUNDING SYSTEM COMPONENTS SHALL BE LISTED FOR THEIR PURPOSE, AND GROUNDING
DEVICES EXPOSED TO THE ELEMENTS SHALL BE RATED FOR SUCH USE.
2.4.3 PV SYSTEMS REQUIRE AN EQUIPMENT GROUNDING CONDUCTOR. ALL METAL ELECTRICAL
EQUIPMENT AND STRUCTURAL COMPONENTS BONDED TO GROUND, IN ACCORDANCE WITH NEC 250.134
OR 250.136(A). DC CONDUCTORS IN UNGROUNDED SYSTEMS MUST HAVE GFDI PER NEC 690.41.
2.4.4 PV EQUIPMENT SHALL BE GROUNDED ACCORDING TO NEC 690.43 AND EQUIPMENT GROUNDING
CONDUCTORS SIZED PER NEC TABLE 250.122.
2.4.5 METAL PARTS OF MODULE FRAMES, MODULE RACKING, AND ENCLOSURES CONSIDERED
GROUNDED IN ACCORDANCE WITH NEC 250.134 AND 250.136(A).
2.4.6 EACH MODULE WILL BE GROUNDED USING WEEB GROUNDING CLIPS AS SHOWN IN MANUFACTURER
DOCUMENTATION AND APPROVED BY THE AHJ. IF WEEBS ARE NOT USED, MODULE GROUNDING LUGS
MUST BE INSTALLED AT THE SPECIFIED GROUNDING LUG HOLES PER THE MANUFACTURERS'
INSTALLATION REQUIREMENTS.
2.4.7 THE GROUNDING CONNECTION TO A MODULE SHALL BE ARRANGED SUCH THAT THE REMOVAL OF A

MODULE DOES NOT INTERRUPT A GROUNDING CONDUCTOR TO ANOTHER MODULE [NEC 690.43(D)].
2.4.8 GROUNDING AND BONDING CONDUCTORS, IF INSULATED, SHALL BE GREEN OR GREEN WITH
YELLOW STRIPE(S). IF #4 AWG OR LARGER, SHALL BE GREEN, GREEN WITH YELLOW STRIPE(S), OR BARE
[NEC 250.119].
2.4.9 THE GROUNDING ELECTRODE SYSTEM COMPLIES WITH NEC 690.47 AND NEC 250.50 THROUGH
250.106. IF EXISTING SYSTEM IS INACCESSIBLE OR INADEQUATE, A GROUNDING ELECTRODE SYSTEM
SHALL BE PROVIDED ACCORDING TO NEC 250.52 AND NEC 690.47.
2.4.10 DC PV ARRAYS SHALL BE PROVIDED WITH DC GROUND-FAULT DETECTION AND INTERRUPTION
(GFDI), COMPLYING WITH NEC 690.41 TO REDUCE FIRE HAZARDS.

2.5.1 INTERCONNECTION NOTES:
2.5.2 LOAD-SIDE INTERCONNECTION SHALL BE IN ACCORDANCE WITH NEC 705.12(B).
2.5.3 THE SUM OF 125 PERCENT OF THE POWER SOURCE(S) OUTPUT CIRCUIT CURRENT AND THE RATING
OF THE OVERCURRENT DEVICE PROTECTING THE BUSBAR SHALL NOT EXCEED 120 PERCENT OF THE
AMPACITY OF THE BUSBAR. PV DEDICATED BACKFEED BREAKERS MUST BE LOCATED AT OPPOSITE END
OF THE BUS FROM THE UTILITY SOURCE OCPD [NEC 705.12(B)(3)(2)].
2.5.4 AT MULTIPLE ELECTRIC POWER SOURCES OUTPUT COMBINER PANEL, TOTAL RATING OF ALL
OVERCURRENT DEVICES SHALL NOT EXCEED AMPACITY OF BUSBAR PER NEC 705.12(B)(3)(3).
2.5.5  FEEDER TAP INTERCONNECTION (LOAD SIDE) ACCORDING TO NEC 705.12(B)(1), IF APPLICABLE.
2.5.6 SUPPLY-SIDE INTERCONNECTION ACCORDING TO NEC 705.11 WITH SERVICE ENTRANCE
CONDUCTORS IN ACCORDANCE WITH NEC 230.42.
2.5.7 BACKFEEDING BREAKER FOR ELECTRIC POWER SOURCES OUTPUT IS EXEMPT FROM ADDITIONAL
FASTENING [NEC 705.12(B)(3)(5)].

2.6.1 DISCONNECTION AND OVER-CURRENT PROTECTION NOTES:
2.6.2 DISCONNECTING SWITCHES SHALL BE WIRED SUCH THAT WHEN THE SWITCH IS OPENED, THE
CONDUCTORS REMAINING ENERGIZED ARE CONNECTED TO THE TERMINALS MARKED "LINE SIDE"
(TYPICALLY THE UPPER TERMINALS).
2.6.3 DISCONNECTS TO BE ACCESSIBLE TO QUALIFIED PERSONNEL, BE LOCKABLE IN THE OPEN
POSITION, AND BE A VISIBLE-BREAK SWITCH.
2.6.4 BOTH POSITIVE AND NEGATIVE PV CONDUCTORS ARE UNGROUNDED. THEREFORE BOTH MUST
OPEN WHERE A DISCONNECT IS REQUIRED, ACCORDING TO NEC 690.13.
2.6.5 ISOLATING DEVICES OR EQUIPMENT DISCONNECTING MEANS SHALL BE INSTALLED IN CIRCUITS
CONNECTED TO EQUIPMENT AT A LOCATION WITHIN THE EQUIPMENT, OR WITHIN SIGHT AND WITHIN 10
FT OF THE EQUIPMENT. AN EQUIPMENT DISCONNECTING MEANS SHALL BE PERMITTED TO BE REMOTE
FROM THE EQUIPMENT WHERE THE EQUIPMENT DISCONNECTING MEANS CAN BE REMOTELY OPERATED
FROM WITHIN 10 FT OF THE EQUIPMENT, ACCORDING TO NEC 690.15(A).
2.6.6 PV SYSTEM CIRCUITS INSTALLED ON OR IN BUILDINGS SHALL INCLUDE A RAPID SHUTDOWN (RSD)
FUNCTION TO REDUCE SHOCK HAZARD FOR EMERGENCY RESPONDERS IN ACCORDANCE WITH NEC
690.12. MODULE-LEVEL SHUTDOWN (MLS) PER NEC 690.12(B)(2) IS REQUIRED DUE TO DC OPTIMIZERS.
2.6.7 ALL OCPD RATINGS AND TYPES SPECIFIED ACCORDING TO NEC 690.9, NEC 705.30, AND NEC 240.
2.6.8 BOTH POSITIVE AND NEGATIVE PV CONDUCTORS ARE UNGROUNDED, THEREFORE BOTH REQUIRE
OVER-CURRENT PROTECTION, ACCORDING TO NEC 240.21 (SEE EXCEPTION IN NEC 690.9).
2.6.9 ARC-FAULT CIRCUIT PROTECTION (AFCI) IS REQUIRED FOR ALL PV DC CIRCUITS OPERATING AT
≥80V ON OR IN A BUILDING, ACCORDING TO NEC 690.11 AND UL1699B.

2.7.1 WIRING & CONDUIT NOTES:
2.7.2 ALL CONDUIT AND WIRE WILL BE LISTED AND APPROVED FOR THEIR PURPOSE. CONDUIT AND WIRE
SPECIFICATIONS ARE BASED ON MINIMUM CODE REQUIREMENTS AND ARE NOT MEANT TO LIMIT
UP-SIZING.
2.7.3 ALL DC CONDUCTORS SIZED ACCORDING TO NEC 690.8(A) (SOURCE/OUTPUT CIRCUIT) AND
AMPACITY PER NEC 310.16.
2.7.4 EXPOSED PV SOURCE CIRCUITS AND OUTPUT CIRCUITS SHALL USE WIRE LISTED AND IDENTIFIED
AS PHOTOVOLTAIC (PV) WIRE [NEC 690.31(C)]. PV MODULES WIRE LEADS SHALL BE LISTED FOR USE ON

PV ARRAYS, ACCORDING TO NEC 690.31(A).
2.7.5 MODULE WIRING SHALL BE LOCATED AND SECURED UNDER THE ARRAY.
2.7.6 ACCORDING TO NEC 690.31(B)(2), UNGROUNDED SYSTEMS DC CONDUCTORS COLORED OR MARKED
AS FOLLOWS:

DC POSITIVE - RED, OR OTHER COLOR EXCLUDING WHITE, GRAY AND GREEN
DC NEGATIVE - BLACK, OR OTHER COLOR EXCLUDING WHITE, GRAY AND GREEN

2.7.7 AC CONDUCTORS COLORED OR MARKED AS FOLLOWS:
PHASE A OR L1 - BLACK
PHASE B OR L2 - RED, OR OTHER CONVENTION IF THREE PHASE
PHASE C OR L3 - BLUE, YELLOW, OR OTHER CONVENTION
NEUTRAL - WHITE OR GRAY

IN 4-WIRE DELTA CONNECTED SYSTEMS THE PHASE WITH HIGHER VOLTAGE TO GROUND SHALL BE
IDENTIFIED BY ORANGE OUTER FINISH OR OTHER EFFECTIVE MEANS [NEC 110.15].

2.8.1 ENERGY STORAGE SYSTEMS (ESS) NOTES:
2.8.2 NEC 706.5: ENERGY STORAGE SYSTEMS SHALL BE LISTED.
2.8.3 NEC 706.6: MULTIPLE ESS UNITS SHALL BE PERMITTED TO BE INSTALLED IN OR ON A BUILDING OR
STRUCTURE.
2.8.4 NEC 706.9: THE MAXIMUM VOLTAGE OF AN ESS SHALL MATCH THE RATED INPUT AND OUTPUT
VOLTAGES INDICATED ON THE ESS NAMEPLATE.
2.8.5 NEC 706.15(A): A DISCONNECTING MEANS SHALL BE PROVIDED FOR ALL UNGROUNDED
CONDUCTORS DERIVED FROM AN ESS AND MAY BE INTEGRAL TO LISTED ESS EQUIPMENT. THE
DISCONNECT SHALL BE READILY ACCESSIBLE, LOCATED WITHIN SIGHT OF THE ESS OR AS CLOSE AS
PRACTICABLE IF WITHIN-SIGHT INSTALLATION IS NOT FEASIBLE, AND SHALL BE LOCKABLE IN THE OPEN
POSITION.
2.8.6 CIRCUIT SIZING AND CURRENT SHALL BE CALCULATED PER NEC 706.30(A)(1) THROUGH (A)(5).
2.8.7 OVERCURRENT PROTECTION SHALL BE RATED IN ACCORDANCE WITH NEC 240 AND THE
REQUIREMENTS OF NEC 706.31(B) THROUGH (F).
2.8.8 SEE NOTES FOR LOAD-SIDE SOURCE CONNECTION OF ESS WITH POWER CONTROL SYSTEM (PCS).
2.8.9 INSTALLATION SHALL COMPLY WITH CURRENTLY APPLICABLE BUILDING CODE, ELECTRICAL CODE,
AND FIRE CODE REGARDING LIMITATIONS ON QUANTITY, SIZE, AND MINIMUM SPACING REQUIREMENTS
APPROPRIATE TO THE STRUCTURE CATEGORY, AS WELL AS MANUFACTURER'S INSTRUCTIONS AND
PRODUCT LISTING.
2.8.10 ESS PCS (POWER CONTROL SYSTEM) SHALL BE LISTED TO UL 1741-SB. ESS BATTERY MODULES
SHALL BE LISTED TO UL 1973.
2.8.11 AT THE END OF SYSTEM LIFE OR UPON ABANDONMENT, THE ENERGY STORAGE SYSTEM (ESS),
INCLUDING BATTERY UNITS AND ASSOCIATED EQUIPMENT, SHALL BE DECOMMISSIONED AND REMOVED
IN ACCORDANCE WITH MANUFACTURER REQUIREMENTS AND APPLICABLE CODES AND REGULATIONS.
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OR WITHIN
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WITHIN SIGHT
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SIGHT
SHALL
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SHALL BE
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BE PERMITTED
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PERMITTED
DISCONNECTING
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DISCONNECTING MEANS
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MEANS CAN
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CAN BE
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BE
FROM WITHIN 10 FT OF THE EQUIPMENT, ACCORDING TO NEC 690.15(A).

NOT FOR PERMITTING OR CONSTRUCTION

FROM WITHIN 10 FT OF THE EQUIPMENT, ACCORDING TO NEC 690.15(A).
BUILDINGS

NOT FOR PERMITTING OR CONSTRUCTION

BUILDINGS SHALL

NOT FOR PERMITTING OR CONSTRUCTION

SHALL INCLUDE
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INCLUDE
EMERGENCY
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EMERGENCY RESPONDERS
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RESPONDERS
690.12. MODULE-LEVEL SHUTDOWN (MLS) PER NEC 690.12(B)(2) IS REQUIRED DUE TO DC OPTIMIZERS.

NOT FOR PERMITTING OR CONSTRUCTION

690.12. MODULE-LEVEL SHUTDOWN (MLS) PER NEC 690.12(B)(2) IS REQUIRED DUE TO DC OPTIMIZERS.
2.6.7 ALL OCPD RATINGS AND TYPES SPECIFIED ACCORDING TO NEC 690.9, NEC 705.30, AND NEC 240.

NOT FOR PERMITTING OR CONSTRUCTION

2.6.7 ALL OCPD RATINGS AND TYPES SPECIFIED ACCORDING TO NEC 690.9, NEC 705.30, AND NEC 240.
CONDUCTORS

NOT FOR PERMITTING OR CONSTRUCTION

CONDUCTORS ARE

NOT FOR PERMITTING OR CONSTRUCTION

ARE
OVER-CURRENT PROTECTION, ACCORDING TO NEC 240.21 (SEE EXCEPTION IN NEC 690.9).
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OVER-CURRENT PROTECTION, ACCORDING TO NEC 240.21 (SEE EXCEPTION IN NEC 690.9).
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PROTECTION (AFCI)
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(AFCI) IS
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IS
≥80V ON OR IN A BUILDING, ACCORDING TO NEC 690.11 AND UL1699B.
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≥80V ON OR IN A BUILDING, ACCORDING TO NEC 690.11 AND UL1699B.
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2.7.1 WIRING & CONDUIT NOTES:
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2.7.1 WIRING & CONDUIT NOTES:
AND
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AND WIRE
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WIRE WILL
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WILL BE
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BE
SPECIFICATIONS

NOT FOR PERMITTING OR CONSTRUCTION

SPECIFICATIONS ARE
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ON

ALL
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ALL DC
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DC CONDUCTORS
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CONDUCTORS
AMPACITY PER NEC 310.16.
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AMPACITY PER NEC 310.16.
2.7.4 NOT FOR PERMITTING OR CONSTRUCTION

2.7.4 EXPOSEDNOT FOR PERMITTING OR CONSTRUCTION

EXPOSED PVNOT FOR PERMITTING OR CONSTRUCTION

PV
PHOTOVOLTAICNOT FOR PERMITTING OR CONSTRUCTION

PHOTOVOLTAIC

PHASE B OR L2 - RED, OR OTHER CONVENTION IF THREE PHASE

NOT FOR PERMITTING OR CONSTRUCTIONPHASE B OR L2 - RED, OR OTHER CONVENTION IF THREE PHASE
PHASE C OR L3 - BLUE, YELLOW, OR OTHER CONVENTION

NOT FOR PERMITTING OR CONSTRUCTIONPHASE C OR L3 - BLUE, YELLOW, OR OTHER CONVENTION

SYSTEMS

NOT FOR PERMITTING OR CONSTRUCTION
SYSTEMS THE

NOT FOR PERMITTING OR CONSTRUCTION
THE PHASE

NOT FOR PERMITTING OR CONSTRUCTION
PHASE WITH

NOT FOR PERMITTING OR CONSTRUCTION
WITH

IDENTIFIED BY ORANGE OUTER FINISH OR OTHER EFFECTIVE MEANS [NEC 110.15].

NOT FOR PERMITTING OR CONSTRUCTION
IDENTIFIED BY ORANGE OUTER FINISH OR OTHER EFFECTIVE MEANS [NEC 110.15].

NOT FOR PERMITTING OR CONSTRUCTION
2.8.1 ENERGY STORAGE SYSTEMS (ESS) NOTES:

NOT FOR PERMITTING OR CONSTRUCTION
2.8.1 ENERGY STORAGE SYSTEMS (ESS) NOTES:2.8.1 ENERGY STORAGE SYSTEMS (ESS) NOTES:

NOT FOR PERMITTING OR CONSTRUCTION
2.8.1 ENERGY STORAGE SYSTEMS (ESS) NOTES:
2.8.2 NEC 706.5: ENERGY STORAGE SYSTEMS SHALL BE LISTED.

NOT FOR PERMITTING OR CONSTRUCTION
2.8.2 NEC 706.5: ENERGY STORAGE SYSTEMS SHALL BE LISTED.

MULTIPLE

NOT FOR PERMITTING OR CONSTRUCTION
MULTIPLE ESS

NOT FOR PERMITTING OR CONSTRUCTION
ESS UNITS

NOT FOR PERMITTING OR CONSTRUCTION
UNITS

706.9:

NOT FOR PERMITTING OR CONSTRUCTION

706.9: THE

NOT FOR PERMITTING OR CONSTRUCTION

THE MAXIMUM

NOT FOR PERMITTING OR CONSTRUCTION

MAXIMUM
VOLTAGES INDICATED ON THE ESS NAMEPLATE.

NOT FOR PERMITTING OR CONSTRUCTION

VOLTAGES INDICATED ON THE ESS NAMEPLATE.
NEC

NOT FOR PERMITTING OR CONSTRUCTION

NEC 706.15(A):
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706.15(A):
CONDUCTORS
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CONDUCTORS DERIVED
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DERIVED
DISCONNECT

NOT FOR PERMITTING OR CONSTRUCTION

DISCONNECT SHALL

NOT FOR PERMITTING OR CONSTRUCTION

SHALL
PRACTICABLE

NOT FOR PERMITTING OR CONSTRUCTION

PRACTICABLE
POSITION.

NOT FOR PERMITTING OR CONSTRUCTION

POSITION.
2.8.6 CIRCUIT SIZING AND CURRENT SHALL BE CALCULATED PER NEC 706.30(A)(1) THROUGH (A)(5).

NOT FOR PERMITTING OR CONSTRUCTION

2.8.6 CIRCUIT SIZING AND CURRENT SHALL BE CALCULATED PER NEC 706.30(A)(1) THROUGH (A)(5).
2.8.7

NOT FOR PERMITTING OR CONSTRUCTION

2.8.7
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GENERAL NOTES
1. FIELD VERIFY ALL MEASUREMENTS
2. ITEMS BELOW MAY NOT BE ON THIS PAGE
3. THE SOLAR PANELS ARE LESS THAN 4 FEET

DATE:
DRAWN BY:

PAGE:

REV: 06.20.2026

SYSTEM AC SIZE @ STC: 35.947 kW       SYSTEM DC SIZE @ STC: 44.290 kW     BESS CAPACITY: 40.5 kWh
(103) HANWHA Q-CELLS Q.TRON BLK M-G2+/AC 430, (N) (1) TESLA 1707000-XX-Y 13.5 kWh
(103) HANWHA Q-CELLS Q.MI.349B-G1 INTEGRATED MICROINVERTER, (2)  POWERWALL 3 EXPANSION (1807000-xx-y), 13.5 kWhLOGO
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SITE PLAN

01/24" = 1'-0"

SITE PLAN
12' 24'01

ENTRANCE

AREA OF WORK

PROPERTY LINE

PROPERTY LINE

NOTE: MAX 10' DISTANCE BETWEEN THE
AC DISCONNECT AND THE UTILITY METER.

XXXXXXX

(N) PV ARRAY 1
3 x HANWHA Q-CELLS
Q.TRON BLK M-G2+/AC 430

(N) PV ARRAY 2
27 x HANWHA Q-CELLS
Q.TRON BLK M-G2+/AC 430

(N) PV ARRAY 3
5 x HANWHA Q-CELLS
Q.TRON BLK M-G2+/AC 430(N) PV ARRAY 4

23 x HANWHA Q-CELLS
Q.TRON BLK M-G2+/AC 430

(N) PV ARRAY 5
45 x HANWHA Q-CELLS

Q.TRON BLK M-G2+/AC 430

DRIVE
WAY

N

W E

S

TOTAL ROOF AREA: 4849.99 SQ. FT.
PV ARRAY AREA: 2162.91 SQ. FT.
PV ROOF COVERAGE: 44.60%

ACCESS PATHWAYS:
NOT LESS THAN TWO 36 IN. (914 MM) WIDE ACCESS PATHWAYS ON
SEPARATE ROOF PLANES, FROM GUTTER TO RIDGE, SHALL BE PROVIDED
ON ALL BUILDINGS. ONE ACCESS PATHWAY SHALL BE PROVIDED ON THE
STREET OR DRIVEWAY SIDE OF THE ROOF. FOR EACH ROOF PLANE WITH
A PV ARRAY, A 36 IN. (914 MM) WIDE ACCESS PATHWAY FROM GUTTER TO
RIDGE SHALL BE PROVIDED ON THE SAME ROOF PLANE AS THE PV
ARRAY, ON AN ADJACENT ROOF PLANE, OR STRADDLING THE SAME AND
ADJACENT ROOF PLANES. ACCESS PATHWAYS SHALL BE LOCATED IN
AREAS WITH MINIMAL OBSTRUCTIONS SUCH AS VENT PIPES, CONDUIT,
OR MECHANICAL EQUIPMENT.

SETBACKS AT RIDGE:
FOR PV ARRAYS OCCUPYING UP TO 33 PERCENT OF THE
PLAN VIEW ROOF AREA, A MINIMUM 18 IN. (457 MM) SETBACK
SHALL BE PROVIDED ON EITHER SIDE OF A HORIZONTAL RIDGE.
FOR PV ARRAYS OCCUPYING MORE THAN 33 PERCENT OF THE
PLAN VIEW ROOF AREA, A MINIMUM OF 36 IN. (914 MM) SETBACK
SHALL BE PROVIDED ON EITHER SIDE OF A HORIZONTAL RIDGE

ROOF ACCESS POINT

60'-8"

3'-1"

53'-0"

12'-7"

ROOF ACCESS POINT

ROOF ACCESS POINT

(E) (1) UTILITY METER

EXTERIOR EQUIPMENT

(N) (1) PV AC DISCONNECT VISIBLE & LOCKABLE

(E) (1) SERVICE DISCONNECT

(N) (1) TESLA GATEWAY 3

(N) (1) Q.HOME COMBINER

INTERIOR EQUIPMENT

(N) (1) LOAD COMBINER PANEL

EXTERIOR EQUIPMENT
(N) (1) Q.HOME COMBINER
(N) (1) Q.HOME COMBINER

(N) (1) TESLA POWERWALL3

(N) (1) TESLA POWERWALL3 EXPANSION
EXTERIOR EQUIPMENT

(N) (1) TESLA POWERWALL3 EXPANSION
(N) (1) ESS AC DISCONNECT VISIBLE & LOCKABLE
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GENERAL NOTES
1. FIELD VERIFY ALL MEASUREMENTS
2. ITEMS BELOW MAY NOT BE ON THIS PAGE
3. THE SOLAR PANELS ARE LESS THAN 4 FEET

DATE:
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PAGE:
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SYSTEM AC SIZE @ STC: 35.947 kW       SYSTEM DC SIZE @ STC: 44.290 kW     BESS CAPACITY: 40.5 kWh
(103) HANWHA Q-CELLS Q.TRON BLK M-G2+/AC 430, (N) (1) TESLA 1707000-XX-Y 13.5 kWh
(103) HANWHA Q-CELLS Q.MI.349B-G1 INTEGRATED MICROINVERTER, (2)  POWERWALL 3 EXPANSION (1807000-xx-y), 13.5 kWhLOGO
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PV ROOF PLAN

01/10" = 1'-0"

PV ROOF PLAN
5' 10'01

NOTE: MAX 10' DISTANCE BETWEEN THE AC
DISCONNECT AND THE UTILITY METER.

INTERIOR EQUIPMENT

D1

EXTERIOR EQUIPMENT

M

SD

NW

ES

44.6"

67.8"
MODULE:
HANWHA Q-CELLS
Q.TRON BLK M-G2+/AC 430
430 WATTS PV FIRE SETBACK

LCP

36" FIRE SETBACK (TYP)

TG

(11) PV MODULES ON AC BRANCH

(10) PV MODULES ON AC BRANCH

(10) PV MODULES ON AC BRANCH

(10) PV MODULES ON AC BRANCH

(11) PV MODULES ON AC BRANCH

(10) PV MODULES ON AC BRANCH

B1

B2

B3

B4

B5

B6

ROOF ACCESS POINT

TOTAL ROOF AREA: 4849.99 SQ. FT.
PV ARRAY AREA: 2162.91 SQ. FT.
PV ROOF COVERAGE: 44.60%

ROOF ACCESS POINT

(E) (1) UTILITY METER

EXTERIOR EQUIPMENT

(N) (1) PV AC DISCONNECT VISIBLE & LOCKABLE

(E) (1) SERVICE DISCONNECT

(N) (1) TESLA GATEWAY 3

(N) (1) Q.HOME COMBINER

INTERIOR EQUIPMENT
(N) (1) LOAD COMBINER PANEL

EXTERIOR EQUIPMENT
(N) (1) Q.HOME COMBINER
(N) (1) Q.HOME COMBINER

(N) (1) TESLA POWERWALL3

(N) (1) TESLA POWERWALL3 EXPANSION
EXTERIOR EQUIPMENT

(N) (1) TESLA POWERWALL3 EXPANSION
(N) (1) ESS AC DISCONNECT VISIBLE & LOCKABLE

ROOF ACCESS POINT

ROOF ACCESS POINT

B3 B3 B3 B3 B2 B2 B2 B2 B2 B1 B1 B1 B1

B3 B3 B3 B2 B2 B2 B2 B1 B1 B1

B4 B4 B5 B5 B5 B5 B5 B5 B6 B6

B4 B4 B4 B4 B5 B5 B5 B5 B5 B6 B6 B6 B6

B7 B7 B7 B7 B7 B7 B9 B9 B9 B9 B9 B9 B9 B9 B9 B9

B10 B10 B10 B10 B10 B10 B10 B10 B10 B10 B8 B8 B8 B8 B8 B8 B8 B8 B8 B8 B8

B7 B7 B7 B7 B6 B6 B6 B6

B4

B4
B4

B4

B3

B3 B3 B2 B1

B1

B1

B1

ROOF ACCESS POINT

(N) PV ARRAY 1
1.290 kW DC | 3 MODULES
ROOF SLOPE: 3:12 | TILT: 16°
AZIMUTH: 38°

(N) PV ARRAY 2
11.610 kW DC | 27 MODULES
ROOF SLOPE: 3:12 | TILT: 16°
AZIMUTH: 128°

(N) PV ARRAY 3
2.150 kW DC | 5 MODULES

ROOF SLOPE: 3:12 | TILT: 16°
AZIMUTH: 218°

(N) PV ARRAY 4
9.890 kW DC | 23 MODULES

ROOF SLOPE: 3:12 | TILT: 16°
AZIMUTH: 308°

(N) PV ARRAY 5
19.350 kW DC | 45 MODULES
ROOF SLOPE: 3:12 | TILT: 16°
AZIMUTH: 308°

(10) PV MODULES ON AC BRANCH

(11) PV MODULES ON AC BRANCH

(10) PV MODULES ON AC BRANCH

B7

B8

B9

(10) PV MODULES ON AC BRANCHB10

(E) (1) UTILITY METER

(N) (1) PV AC DISCONNECT
VISIBLE & LOCKABLE

(E) (1) SERVICE DISCONNECT

(N) (1) TESLA GATEWAY 3

(N) (1) Q.HOME COMBINER

(N) (1) LOAD COMBINER PANEL

TG (N) (1) TESLA GATEWAY 3

AC

(N) (1) TESLA POWERWALL3 EXPANSIONPWE

(N) (1) TESLA POWERWALL3

(N) (1) TESLA POWERWALL3 EXPANSION

(N) (1) ESS AC DISCONNECT
VISIBLE & LOCKABLE

(N) (1) JUNCTION BOXJB

PW

PWE

D2



GENERAL NOTES
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2. ITEMS BELOW MAY NOT BE ON THIS PAGE
3. THE SOLAR PANELS ARE LESS THAN 4 FEET

STRUCTURAL WIND LOAD SUMMARY — ASCE 7-22  (ASD Load Combination)

STRUCT ARRAYS PRESET ZONES TESTED GOV CLAMP D/A (lbs) ANCHOR D/A (lbs) STATUS

1 Array 1, Array 2, Array 3, Array 4, Array 5  (103 mod) SUNMODO TOPTILE Interior, Edge Edge PASS217 / 316 307 / 316

STRUCTURE 1  —  governing zone: Edge

Arrays: Array 1, Array 2, Array 3, Array 4, Array 5   |   Modules: 103   |   Preset: SUNMODO TOPTILE

Structure 1 — Per-zone Comparison

ZONE GCp PRESSURE (psf) CLAMP D/A (lbs) ANCHOR D/A (lbs) STATUS

Interior -0.9 19.08 100 / 316 142 / 316 PASS
Edge (GOV) -1.3 41.34 217 / 316 307 / 316 PASS

Technical Parameters

Solar Panel Size 67.8 x 44.6 in
Panel Weight 50.6 lbs
Panel Area 21.00 sq ft

Basic Wind Speed (V) 147.0 mph
Panel Height (h2) 7.0 in
Mean Roof Height 25.0 ft

Dominant Roof Slope 0 - 16.0 deg

Velocity Pressure

qh Formula 0.00256 Kd Kz Kzt Ke V2
Kz 1.12
Kzt 1.0
Ke 0.9998
V 147.0 mph
qh 61.94 psf

IBC 2024/IRC 2024/ASCE 7-22 Pressure Calculations

(G Cp) -1.3 External pressure coef.
Kd 0.85
Ye 1.5 Array edge factor
Ya 0.6711 Equalization factor

Design Wind Pressure (p) 0.6 x qh x Kd x GCp x Ye x Ya = 41.34 psf ASD uplift
Uplift Force (F) 41.34 psf x 21.00 sq ft = 868.11 lbs Total per panel

Uplift - Clamp

Clamps per Panel 4
Uplift per Clamp 868.11 lbs / 4 = 217.03 lbs demand
Clamp Allowable 316.0 lbs  (PASS)

Dead Loads

Distributed Load 2.41 psf
Point Load 12.65 lbs

Load Combinations (ASD per ASCE 7-22 Sec 2.4)

COMBINATION VALUE (psf) STATUS

LC1: D 2.41 downward
LC2: D + S 5.41 downward
LC3: D + W -38.93 net uplift

LC4: D + 0.75W + 0.75S -26.35 net uplift
LC5: 0.6D + W -39.89 net uplift  <-- governing

Net uplift per anchor (LC5): 39.89 psf x 7.43 sq ft = 296.38 lbs
Anchors must resist 296.38 lbs uplift (see Anchor check)

Uplift - Anchor (Worst Case)

Nom Span 24.0 in
Tributary Area 7.43 sq ft

Uplift per Anchor 41.34 psf x 7.43 sq ft = 307.16 lbs demand
Anchor Allowable 316.0 lbs

System Summary

CHECK DEMAND vs ALLOWABLE STATUS

Clamp Uplift 217.03 lbs vs 316.0 lbs PASS
Anchor Uplift 307.16 lbs vs 316.0 lbs PASS  SF: 1.03

RESULT PASS - System adequate per ASCE 7-22

Zone Dimensions (Gable/Hip roof) -- ASCE 26.5

a = min(0.4h, 0.04W, 3 ft) 0.4h=10.0 ft  |  0.04W=2.06 ft  |  3 ft
Zone dimension  a 2.06 ft  (24.7 in)

G2 Edge width 2.06 ft  (24.7 in) from array/roof edge
G3 Corner size 2.06 ft x 2.06 ft  (24.7 x 24.7 in)

G1 Interior Remaining array area

DATE:
DRAWN BY:

PAGE:

REV: 06.20.2026

SYSTEM AC SIZE @ STC: 35.947 kW       SYSTEM DC SIZE @ STC: 44.290 kW     BESS CAPACITY: 40.5 kWh
(103) HANWHA Q-CELLS Q.TRON BLK M-G2+/AC 430, (N) (1) TESLA 1707000-XX-Y 13.5 kWh
(103) HANWHA Q-CELLS Q.MI.349B-G1 INTEGRATED MICROINVERTER, (2)  POWERWALL 3 EXPANSION (1807000-xx-y), 13.5 kWhLOGO
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CONTRACTOR

RESIDENTIAL GRID INTERACTIVE SOLAR AND ENERGY STORAGE INSTALLATION
XXX XXXXXXX, XXXXXXXX, XX XXXXX
APN: XXXXXXXX
PHONE:

XXXXXXXXXX
ADDRESS: XXXXXXXXX, XXXXXXXXX,XX
XXXXX
PHONE: XXXXXXXXXX
LICENSE: XXXXXXXXX

XXXXXXX
A-3

SOLAR ATTACHMENT PLAN

03/32" = 1'-0"

SOLAR ATTACHMENT PLAN
5'-4" 10'-8"01

TRUSS 2X4 @ 24" O.C.

ROOF MATERIAL IS W-TILE

FLUSH MOUNT SOLAR MODULES
ATTACHED TO ROOF SURFACE (SEE
SHEET S-1 FOR MOUNTING DETAILS)

IRONRIDGE XR-100

SUNMODO TOPTILE

NW

ES

44.6"

67.8"
MODULE:
HANWHA Q-CELLS
Q.TRON BLK M-G2+/AC 430
430 WATTS

48'-8"

15'-0"

49'-9"

2X4 TRUSS @ 24" O.C.

11'-3"

78'-8"

G2 EDGE ZONE (TYP)

G3 CORNER ZONE (TYP)

G1 INTERIOR ZONE (TYP)



(N) (1) TESLA BACKUP GATEWAY 3
200A MAX, NEMA 3R

9

10

G

(N) ESS AC DISCONNECT
VISIBLE & LOCKABLE,

EATON DG222URB (60A) 8

(N) (1) INVERTER TESLA POWERWALL 3
INVERTER - 11.5kW, 240VAC

NOMINAL OUTPUT POWER = 11500W
BATTERY - 5kW, 13.5kWh
TESLA P/N 1707000-XX-Y

NEMA 3R

10

1+

G

N

2+
3+

1-

COMM
OUT

GRID L2
L1

BAT

4+

RSD/E-STOP
(NORMALY CLOSED)

N.C.

RSD IN
RSD OUT

5+
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2-
3-
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RS-485

G
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MAIN BOARD

CONTROL BOARD
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INV & AC BREAKERS
(BREAKERS SIZE OPTIONAL)
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L1

L2
L1

N60A
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(E) SUB PANEL
120/240V, 1Ø, 3W
MAIN BUS:  400A

(E)
MAIN
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NG NG
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 E

XI
ST
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G 

LO
AD

S

NOTE: MAX 10' DISTANCE
BETWEEN THE AC DISCONNECT
AND THE UTILITY METER.

GA
TE

W
AY

L2NL1 G

(N) Q.HOME COMBINER
120/240V, 1Ø, 3W
125A BUS, NEMA 3R
MAX. CONTINUOUS CURRENT RATING: 64A
MAX. FUSE / CIRCUIT RATING: 90A

CB7
20A

G

3

CB6
20A

CB12
15A

CORE PRODUCTION CT

CB5
20A

5

JUNCTION BOX

GA
TE

W
AY

L2NL1 G

(N) Q.HOME COMBINER
120/240V, 1Ø, 3W
125A BUS, NEMA 3R
MAX. CONTINUOUS CURRENT RATING: 64A
MAX. FUSE / CIRCUIT RATING: 90A

CB4
20A

G

2

CB3
20A

CB11
15A

PV SYSTEM EQUIPPED WITH RAPID
SHUTDOWN DISCONNECT PER NEC 690.12
SYSTEM COMPLIANT WITH NEC 690.13

CORE PRODUCTION CT

IN BRANCH

B1

11

IN BRANCH

B2

10

IN BRANCH

B3

10

(N) (103) HANWHA Q-CELLS
Q.TRON BLK M-G2+/AC 430
(N) (103) HANWHA Q-CELLS Q.MI.349B-G1
INTEGRATED MICROINVERTER

CB2
20A

4

JUNCTION BOX

CB1
20A

IN BRANCH

B4

10

1

PV AC DISCONNECT VISIBLE
& LOCKABLE, EATON
DG224NRK (200A)

CONDUCTOR: 12 AWG
AC CABLE RED & BLACK

EGC: 6 AWG BARE, COPPER

G

F1-2
200A FUSES 76

L2NL1 G

(N) LOAD COMBINER PANEL
120/240V, 1Ø, 3W
200A BUSS, NEMA 3R

CB15
60A

CB14
80A

CONDUCTOR: 12 AWG
AC CABLE RED & BLACK

EGC: 6 AWG BARE, COPPER

1

IN BRANCH

B5

11

IN BRANCH

B6

10

IN BRANCH

B7

10

GA
TE

W
AY

L2NL1 G

(N) Q.HOME COMBINER
120/240V, 1Ø, 3W
125A BUS, NEMA 3R
MAX. CONTINUOUS CURRENT RATING: 64A
MAX. FUSE / CIRCUIT RATING: 90A

CB7
20A

G

3

CB6
20A

CB13
15A

CORE PRODUCTION CT

CB5
20A

5

JUNCTION BOX

CB16
60A

CONDUCTOR: 12 AWG
AC CABLE RED & BLACK

EGC: 6 AWG BARE, COPPER

1

IN BRANCH

B8

11

IN BRANCH

B9

10

IN BRANCH

B10

10

N
L2

L1

TAP

(E)
UTILITY
METER

TO EXISTING LOADS

N GN G

(E) SERVICE
DISCONNECT, 400A

120/240V, 1Ø, 3W

GRID
CONNECTION

(UNDERGROUND)

L1

L2N

(E) EGC
GR

EXPANSION HARNESS TESLA P/N 1875157-05-X

(2) POWERWALL 3 EXPANSIONS
BATTERY - 5kW, 13.5kWh

TESLA P/N  1807000-XX-Y
NEMA 3R

F
400A FUSES

CONDUCTOR AMPACITY & CONDUIT SCHEDULE

ID TYPICAL CONDUCTOR EGC NEUTRAL CONDUIT # C.C.
COND.

CONDUIT
FILL, %

TEMP. CORR.
FACTOR

FILL
FACTOR OCPD CONT.

CURRENT
MAX.

CURRENT
(125%)

BASE AMP.
(90°C)

DERATED AMP.
(FROM 90°C)

AMP.
@ TERMINAL

(75°C)
LENGTH

VOLTAGE DROP
@ 75°C

(NEC T8)
1 10 12 AWG THWN-2 COPPER  AC CABLE RED & BLACK 6 AWG BARE, COPPER — FREE AIR 2 — 0.96 (33.0 °C) 1 N/A 15.95A 19.94A 25A 24A 25A
2 1 10 AWG THWN-2, COPPER 10 AWG THWN-2, COPPER — 3/4" EMT 8 35.63% 0.96 (33.0 °C) 0.7 20A 15.95A 19.94A 40A 26.88A 35A
3 2 10 AWG THWN-2, COPPER 10 AWG THWN-2, COPPER — 3/4" EMT 6 27.71% 0.96 (33.0 °C) 0.8 20A 15.95A 19.94A 40A 30.72A 35A
4 1 4 AWG THWN-2, COPPER 8 AWG THWN-2, COPPER 4 AWG THWN-2, COPPER 1" EMT 2 32.85% 0.96 (33.0 °C) 1 80A 59.45A 74.31A 95A 91.2A 85A
5 2 6 AWG THWN-2, COPPER 8 AWG THWN-2, COPPER 6 AWG THWN-2, COPPER 3/4" EMT 2 35.40% 0.96 (33.0 °C) 1 60A 44.95A 56.19A 75A 72A 65A
6 1 3/0 AWG THWN-2, COPPER 6 AWG THWN-2, COPPER 3/0 AWG THWN-2, COPPER 2" EMT 2 25.46% 0.96 (33.0 °C) 1 200A 149.35A 186.69A 225A 216A 200A
7 1 3/0 AWG THWN-2, COPPER 6 AWG THWN-2, COPPER 3/0 AWG THWN-2, COPPER 2" EMT 2 25.46% 0.96 (33.0 °C) 1 N/A 149.35A 186.69A 225A 216A 200A
8 1 6 AWG THWN-2, COPPER 8 AWG THWN-2, COPPER 6 AWG THWN-2, COPPER 3/4" EMT 2 35.40% 0.96 (33.0 °C) 1 N/A 48A 60A 75A 72A 65A - -
9 1 6 AWG THWN-2, COPPER 8 AWG THWN-2, COPPER 6 AWG THWN-2, COPPER 3/4" EMT 2 35.40% 0.96 (33.0 °C) 1 60A 48A 60A 75A 72A 65A - -
10 2 3/0 AWG THWN-2, COPPER 6 AWG THWN-2, COPPER 3/0 AWG THWN-2, COPPER 2" EMT 2 25.46% 0.96 (33.0 °C) 1 N/A - 200A 225A 216A 200A - -

42 FT 0.62%
15 FT 0.24%
15 FT 0.24%
5 FT 0.08%
40 FT 0.73%
5 FT 0.05%
5 FT 0.05%

DATE:
DRAWN BY:

PAGE:

REV: 06.20.2026

SYSTEM AC SIZE @ STC: 35.947 kW       SYSTEM DC SIZE @ STC: 44.290 kW     BESS CAPACITY: 40.5 kWh
(103) HANWHA Q-CELLS Q.TRON BLK M-G2+/AC 430, (N) (1) TESLA 1707000-XX-Y 13.5 kWh
(103) HANWHA Q-CELLS Q.MI.349B-G1 INTEGRATED MICROINVERTER, (2)  POWERWALL 3 EXPANSION (1807000-xx-y), 13.5 kWhLOGO

V.H.
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MICROINVERTER — SYSTEM SUMMARY

SYSTEM SUMMARY

(103) HANWHA Q-CELLS Q.MI.349B-G1 INTEGRATED MICROINVERTER

BRANCH NAME B1 B2 B3 B4 B5 B6 B7 B8 B9 B10

MODULES QTY 11 10 10 10 11 10 10 11 10 10
MICROINVERTERS QTY 11 10 10 10 11 10 10 11 10 10

AC CURRENT 15.95A 14.5A 14.5A 14.5A 15.95A 14.5A 14.5A 15.95A 14.5A 14.5A
AC OUTPUT 3,839W 3,490W 3,490W 3,490W 3,839W 3,490W 3,490W 3,839W 3,490W 3,490W

STC POWER 44,290W

PTC POWER 24,246W

AC CURRENT 149.35A

AC OUTPUT 35,947W

MODULES

REF. QTY. MAKE AND MODEL P_dc P_ptc Isc (A) Imp (A) Voc (V) Vmp (V) V_oc Temp Coeff. / B_Voc FUSE RATING

PM1-103 103 HANWHA Q-CELLS Q.TRON BLK M-G2+/AC 430 430W 235.4W 13.74A 13.05A 39.32V 32.94V -0.094V/°C (-0.24%/°C) 25A

INVERTERS

REF. QTY. MAKE AND MODEL AC
VOLTAGE GROUND OCPD

RATING
RATED
POWER

MAX OUTPUT
CURRENT

MAX INPUT
CURRENT

MAX INPUT
VOLTAGE

CEC WEIGHTED
EFFICIENCY

I1-103 103 HANWHA Q-CELLS Q.MI.349B-G1 INTEGRATED MICROINVERTER 240V NEGATIVE 20A 349W 1.45A 25A 60V 97%

AC DISCONNECTS

REF. QTY. MAKE AND MODEL TYPE CURRENT VOLTAGE AC/DC PHASES ENCLOSURE

D1 1 EATON DG224NRK FUSED 200A 240V AC 1PH NEMA 3R
D2 1 EATON DG222URB NON-FUSED 60A 240V AC 1PH NEMA 3R

OCPDs

REF. QTY. RATED CURRENT MAX VOLTAGE

CB1-10 10 20A 240VAC

CB11-13 3 15A 240VAC
CB14 1 80A 240VAC

CB15-17 3 60A 240VAC
F1-2 2 200A 240VAC

BATTERY STORAGE SYSTEM

REF. QTY. MAKE AND MODEL CAPACITY (kWh) POWER (kW) VOLTAGE TECHNOLOGY COUPLING UL9540 UL9540A

B1-2 2 TESLA POWERWALL 3 EXPANSION (1807000-XX-Y) 13.5 kWh — 52-92V LFP DC Yes Yes

DESIGN TEMPERATURES

PARAMETER VALUE SOURCE

ASHRAE EXTREME LOW 0.5°C (32.9°F) ALBERT WHITTED, (27.75°; -82.64°)
ASHRAE 2% HIGH 33.0°C (91.4°F) ALBERT WHITTED, (27.75°; -82.64°)

B1 1 TESLA 1707000-XX-Y 11.5 KW 13.5 kWh 52-92V LFP DC Yes Yes13.5 kWh
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CAUTION
THIS SERVICE IS SUPPLIED BY

ALTERNATIVE POWER SOURCES WITH
DISCONNECTS LOCATED AS SHOWN:
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LABELS

XXXXXXXXXXX, XXXXXXXXXXXX, XXXXXXXXXXX

PV ARRAY

AC DISCONNECT
VISIBLE & LOCKABLE

UTILITY METER

N

ESS (INSIDE)
PV ARRAY

PV ARRAY
PV ARRAY

PV ARRAY

PV ARRAY

LABELING NOTES
1.1 LABELING REQUIREMENTS BASED ON THE  NATIONAL ELECTRICAL CODE (NEC 2020), INTERNATIONAL FIRE CODE (IFC) 605.11, OSHA 1910.145, ANSI Z535.
1.2 MATERIAL BASED ON THE REQUIREMENTS OF THE AUTHORITY HAVING JURISDICTION (AHJ).
1.3 LABELS SHALL BE OF SUFFICIENT DURABILITY TO WITHSTAND THE ENVIRONMENT INVOLVED.
1.4 LABELS SHALL BE PERMANENTLY AFFIXED AND HAVE LETTER HEIGHT AS REQUIRED BY APPLICABLE CODE SECTIONS AND/OR AHJ (3/8" MIN WHERE REQUIRED).
1.5 SIGNAL WORDS SHALL BE COLOR CODED: “DANGER” RED; “WARNING” ORANGE; “CAUTION” YELLOW. [ANSI Z535]
1.6 ALL SIGNAGE SHALL BE WEATHER RESISTANT / SUNLIGHT (UV) RESISTANT, PERMANENTLY ATTACHED, AND NOT HAND-WRITTEN, PER NEC 110.21(B).

SOLAR PV SYSTEM EQUIPPED WITH RAPID
SHUTDOWN AT SERVICE EQUIPMENT / MAIN
PANEL LOCATION (3.75" X 5.25")

TURN RAPID SHUTDOWN SWITCH TO
THE "OFF" POSITION TO SHUT DOWN

PV SYSTEM AND REDUCE
SHOCK HAZARD IN ARRAY

SOLAR PV SYSTEM
EQUIPPED WITH

RAPID SHUTDOWN

SOLAR ELECTRIC
PV PANELS

PHOTOVOLTAIC
SOLAR SYSTEM
DISCONNECT

PHOTOVOLTAIC SYSTEM DISCONNECT
AT AC DISCONNECT (4" × 2")

CAUTION
MULTIPLE SOURCES OF POWER

AT SERVICE EQUIPMENT (5.75" × 1.125")

WARNING
AC MICROINVERTERS
LOCATED ON ROOF
UNDER MODULES

AC MICROINVERTERS LOCATED ON ROOF
UNDER MODULES (4" × 2")

ESS DISCONNECT (4" × 2")

ENERGY STORAGE
SYSTEM DISCONNECT

NOMINAL ESS AC VOLTAGE:

NOMINAL ESS DC VOLTAGE: 92 V

240 V

RAPID SHUTDOWN SWITCH FOR SOLAR PV SYSTEM
(5 1/4" × 1 3/4")

RAPID SHUTDOWN
SWITCH FOR

SOLAR PV SYSTEM

PHOTOVOLTAIC SYSTEM
COMBINER PANEL

PHOTOVOLTAIC SYSTEM COMBINER PANEL
DO NOT ADD LOADS (4" × 2")

WARNING

DO NOT ADD LOADS

PHOTOVOLTAIC SYSTEM DISCONNECT
LOCATED ON THE WEST SIDE OF THE HOUSE

INTERACTIVE PHOTOVOLTAIC SYSTEM CONNECTED

AT SERVICE EQUIPMENT (5.75" × 1.125")

THREE POWER SOURCES

AT POINT OF INTERCONNECTION (4" x 2")

WARNING

SOURCES: UTILITY GRID, BATTERY,
AND PV SOLAR ELECTRIC SYSTEM

ESS DISCONNECT (4" × 1")

ENERGY STORAGE
SYSTEM DISCONNECT

AT POINT OF INTERCONNECTION, MARKED
AT DISCONNECTING MEANS (4" × 2.5")

AC DISCONNECT
PHOTOVOLTAIC SYSTEM

POWER SOURCE
RATED AC

OUTPUT CURRENT 149.35 AMPS

NOMINAL OPERATING
AC VOLTAGE 240 VOLTS



SHEET KEYNOTES
1. ROOF MATERIAL: W-TILE
2. ROOF STRUCTURE: TRUSS
3. ATTACHMENT TYPE: SUNMODO TOPTILE
4. MODULE MANUFACTURER: HANWHA Q-CELLS
5. MODULE MODEL: Q.TRON BLK M-G2+/AC 430
6. MODULE LENGTH: 67.8"
7. MODULE WIDTH: 44.6"
8. MODULE WEIGHT: 50.6 LBS.
9. SEE SHEET A-3 FOR DIMENSION(S)
10. MIN. FIRE OFFSET: 3' FROM RIDGE, 3' FROM RAKE
11. TRUSS SPACING: 24" O.C.
12. TRUSS SIZE: 2X4 NOMINAL
13. LAG BOLT DIAMETER: 5/16 IN.
14. LAG BOLT EMBEDMENT: 2 1/2 IN.
15. TOTAL # OF ATTACHMENTS: 296.
16. TOTAL AREA: 2162.91 SQ. FT.
17. TOTAL WEIGHT: 5766.61 LBS.
18. WEIGHT PER ATTACHMENT: 19.48 LBS.
19. DISTRIBUTED LOAD: 2.67 PSF
20. MAX. HORIZONTAL STANDOFF: 48".
21. MAX. VERTICAL STANDOFF: IN ACCORDANCE WITH MODULE

MANUFACTURER'S INSTRUCTIONS.
22. STANDOFF STAGGERING: YES
23. RAIL MANUFACTURER (OR EQUIV.): IRONRIDGE
24. RAIL MODEL (OR EQUIVALENT):  XR-100
25. RAIL WEIGHT: 0.68 PLF
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GENERAL NOTES
1. FIELD VERIFY ALL MEASUREMENTS
2. ITEMS BELOW MAY NOT BE ON THIS PAGE
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