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BUILDING DEPARTMENT SEAL STAMP

CONTACT:561-391-3550
ADDRESS: 153 NW 16TH STREET,

BOCA RATON, FL 33432
 ELECTRICAL CONTRACTOR LICENSE:EC13002600

RACKING LAYOUT

ALEXANDER, JOHNNIE
NEW GRID-INTERACTIVE PHOTOVOLTAIC SYSTEM

WITH NEW WHOLE HOME BACKUP BATTERY ENERGY STORAGE SYSTEM
DC SYSTEM SIZE (17.010KW)

THIS ITEM HAS BEEN DIGITALLY SIGNED AND SEALED BY KIMANDY
LAWRENCE, PE ON THE DATE ADJACENT TO THE SEAL. PRINTED
COPIES OF THIS DOCUMENT ARE NOT CONSIDERED SIGNED AND
SEALED AND THE SIGNATURE MUST BE VERIFIED ON ANY
ELECTRONIC COPIES.
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DESCRIPTION
NEW GRID-INTERACTIVE PHOTOVOLTAIC SYSTEM WITH
NEW WHOLE HOME BACKUP BATTERY ENERGY STORAGE
SYSTEM.

SYSTEM DETAILS

12.18KW

SYSTEM SIZE : 17.010KW  DC STC

(42) HANWHA Q.CELL Q.PEAK DUO BLK
ML-G10+/TS 405 (405W) SOLAR MODULES

 50.82 A

(42) ENPHASE IQ8PLUS-72-2-US MICROINVERTERS

(2) BRANCHES OF 11 MODULES,
(2) BRANCHES OF 10 MODULES

NO. OF BATTERIES (02) TESLA POWERWALL 2

PV-16

PV-17

TESLA GATEWAY

BATTERY DATASHEET
JUNCTION BOX DATASHEET

UTILITY COMPANY

AC GROSS POWER RATING (GPR)

PV SYSTEM TIER

FPL (FLORIDA POWER & LIGHT)

14.459 KW

GENERAL NOTES

CONDUIT AND WIRE
1. ALL EXISTING CONDUIT RUNS ARE NOT SHOWN. CONTRACTOR SHALL VERIFY EXISTING
CONDUIT LOCATIONS IN FIELD.
2. ALL CONDUCTORS SHALL BE INSTALLED IN A RACEWAY AS SPECIFIED IN THE DRAWINGS.
THE EXCEPTION IS PV SOURCE CIRCUIT CONDUCTORS MADE OF PV WIRE CABLE. THESE
CONDUCTORS MAY BE EXPOSED WITHIN THE PV ARRAY.
3. INDOOR EMT FITTINGS MAY BE COMPRESSION TYPE OR STEEL SET SCREW TYPE.
OUTDOOR EMT FITTINGS MUST BE COMPRESSION RAINTIGHT TYPE.
4. A PULL ROPE SHALL BE INSTALLED IN ALL EMPTY CONDUITS.
5. CONDUCTORS MATERIAL, EITHER COPPER OR ALUMINUM IN SPECIFIED IN THE
DRAWINGS. CONDUCTOR INSULATION TYPE SHALL BE THWN - 2 UNLESS OTHERWISE
NOTED.

EQUIPMENT
1. ALL ELECTRICAL COMPONENTS INSTALLED OUTDOORS, EXPOSED TO WEATHER OR IN
DAMP LOCATIONS SHALL BE RATED FOR NEMA 3R OR GREATER. INSTALLATION OF THESE
COMPONENTS MUST COMPLY WITH THE MANUFACTURER'S INSTALLATION INSTRUCTIONS.
2. ALL RACEWAYS, CABINETS, BOXES, FIXTURES SHALL BE SUPPORTED FROM THE BUILDING
STRUCTURE IN AN APPROVED MANNER.
3. AT THE COMPLETION OF THE PROJECT NEATLY TYPED ACCURATE PANEL BOARD
DIRECTORIES INDICATING ALL BRANCH CIRCUITS AND SPARES WILL BE PROVIDED. ALL
SPARES SHALL BE LEFT IN THE OFF POSITION.
4. ALL SAFETY SWITCHES SHALL BE HEAVY DUTY TYPE WITH COVER INTERLOCK AND
HANDLE LOCK OFF PROVISIONS. SWITCHES SHALL BE MANUFACTURED BY A COMPANY
CONSISTENT WITH OTHER INSTALLED EQUIPMENT WHENEVER POSSIBLE. PART NUMBERS,
RATING AND FUSING SHALL BE AS SHOWN ON THE DRAWINGS.
5. CONTRACTOR SHALL ENSURE ALL NEC AND MAINTENANCE CLEARANCE REQUIREMENTS
ARE MET FOR NEW EQUIPMENT AND MAINTAINED FOR EXISTING EQUIPMENT.
6. CONTRACTOR SHALL FIELD VERIFY EQUIPMENT CLEARANCE AND PLACEMENTS WHILE
COORDINATING LOCATORS WITH OTHER TRADES, CONSTRUCTION MANAGERS, AND SITE
SUPERVISORS PRIOR TO PURCHASING AND INSTALLING EQUIPMENT.
7. EVERY STRUCTURE AND PORTION THEREOF, INCLUDING NONSTRUCTURAL
COMPONENTS THAT ARE PERMANENTLY ATTACHED TO STRUCTURES AND THEIR SUPPORTS
AND ATTACHMENTS, SHALL BE DESIGNED AND CONSTRUCTED TO RESIST THE EFFECTS OF
EARTHQUAKE MOTIONS IN ACCORDANCE WITH ASCE 7, EXCLUDING CHAPTER 14 AND
APPENDIX
11A. THE SEISMIC DESIGN CATEGORY FOR A STRUCTURE IS PERMITTED TO BE DETERMINED
IN ACCORDANCE WITH SECTION 1613 OR ASCE 7.
8. ALL CONTROLS AND SWITCHES INTENDED TO BE USED BY THE OCCUPANT OF THE ROOM
OR AREA TO CONTROL
LIGHTING AND RECEPTACLE OUTLETS, APPLIANCE AND COOLING, HEATING AN D
VENTILATING EQUIPMENT, SHALL BE LOCATED NO MORE THAN 48 INCHES MEASURED
FROM THE TOP OF THE JUNCTION OR DEVICE BOX NOR LESS THAN 15 INCHES MEASURED
TO THE BOTTOM OF THE JUNCTION OR DEVICE BOX ABOVE THE FINISHED FLOOR.
9. ALL RECEPTACLE OUTLETS ON BRANCH CIRCUITS OF 30 - AMPERES OR LESS AND
COMMUNICATION SYSTEM RECEPTACLES SHALL BE LOCATED NO MORE THAN 48 INCHES
MEASURED FROM THE TOP OF THE RECEPTACLE OUTLET BOX OR RECEPTACLE HOUSING
NOR LESS THAN 15 INCHES MEASURED TO THE BOTTOM OF THE RECEPTACLE OUTLET BOX
OR RECEPTACLE HOUSING ABOVE FINISHED FLOOR.

GROUNDING
1. THE GROUNDING SYSTEM SHALL MEET THE REQUIREMENTS OF THE NEC AND THE LOCAL
ADOPTED CODE. ALL ELECTRICAL EQUIPMENT AND RACEWAYS SHALL BE PROPERLY
GROUNDED.
2. AN INSULATED EQUIPMENT GROUNDING CONDUCTOR, IN ACCORDANCE WITH NEC
CODE , SHALL BE PROVIDED IN ALL CONDUITS WITH CURRENT CARRYING CONDUCTORS. ALL
LUGS AND CONNECTORS SHALL BE RATED FOR THE CONDUCTOR MATERIAL AND THE
CONDITIONS OF USE.
3. THE GROUNDING RESISTIVITY WILL BE TESTED AFTER INSTALLATION TO CONFIRM 5 OHM
OR LESS RESISTANCE FROM RACKING TO GROUND. IF GROUND RESISTANCE IS GREATER
THAN 5 OHMS ADDITIONAL GROUNDING WILL BE    INSTALLED UNTIL RESISTANCE IS LESS
THAN 5 OHMS.

WIRING DEVICES
1. RECEPTACLES SHALL BE AS DESIGNED ON THE DRAWINGS AND SHOULD BE A BRAND
CONSISTENT WITH OTHERS IN THE VICINITY WHENEVER POSSIBLE.
2. ALL WIRING DEVICES SHALL BE PROVIDED WITH APPROPRIATE COVER-PLATES. ANY
EMPTY BOXES SHALL HAVE BLANK COVER PLATES. COVER-PLATES SHALL BE LEXAN, PLASTIC
OR STAINLESS STEEL IN FINISHED AREA. GALVANIZED COVER-PLATES MAY BE USED IN
EQUIPMENT ROOMS.

LABELING AND PHASING
1. FOR LABELING USE NUMBERED UV RATED LABELS TO INDICATE STRING NUMBER.
2. AS A SUBSTITUTE FOR LABELS YELLOW TAPE MAY BE USED FOR PHASING
3. EACH METHOD DESCRIBED ABOVE WILL NEED TO BE PERFORMED ON BOTH POSITIVE
AND NEGATIVE AT POINTS WHERE CONDUCTORS ARE TERMINATED

SCOPE OF WORK
1. THE PROJECT IS NEW PHOTOVOLTAIC SYSTEM CONSISTING OF SOLAR ARRAY(S) AND
ASSOCIATED POWER CONDITIONING EQUIPMENT WITH BATTERY BACKUP SYSTEM.
2. ALL CONSTRUCTION SHALL COMPLY WITH THE ADOPTED EDITION OF THE FLORIDA BUILDING
CODE AND NATIONAL  ELECTRICAL CODE AS SPECIFIED IN THE PROJECT-SPECIFIC NOTES.
ALL CONSTRUCTION  SHALL ALSO COMPLY WITH ALL APPLICABLE CITY, COUNTY, STATE AND
LOCAL ELECTRICAL UTILITY CODES, RULES AND REGULATIONS.
3. THE SYSTEM WILL BE INTERCONNECTED TO THE ELECTRICAL UTILITY GRID IN ACCORDANCE
WITH THE REQUIREMENTS OF THE ADOPTED ELECTRIC AND THE ELECTRICAL UTILITY COMPANY.
4. THE CONTRACTOR SHALL PROVIDE LABOR FOR CONSTRUCTION OF THE ARRAY AND
INSTALLATION OF ALL ELECTRICAL EQUIPMENT. THE CONTRACTOR WILL PROVIDE COMPETENT
SUPERVISION FOR THE WORK TO BE ACCOMPLISHED. CONTRACTOR SHALL SUBMIT SHOP
DRAWINGS FOR APPROVAL BY OWNER AS REQUESTED.
5. THERE WILL BE NO SUBMISSION FOR ANY EQUIPMENT WITH THE VENDOR PART NUMBER ON
THE DRAWING WITHOUT WRITTEN APPROVAL OF THE PROFESSIONAL ENGINEER. COMMON
ITEMS SUCH AS CONDUITS, WIRE, FITTINGS, ETC. ARE NOT
SPECIFIED BY VENDOR BUT THE SIZES CANNOT BE REDUCED.
6. THE CONSTRUCTION CONTRACTOR AND HIS SUBCONTRACTORS AGREE THAT IN
ACCORDANCE WITH THE GENERALLY ACCEPTED CONSTRUCTION PRACTICES CONSTRUCTION
CONTRACTOR AND HIS SUBCONTRACTORS WILL BE REQUIRED TO ASSUME SOLE AND
COMPLETE RESPONSIBILITY FOR THE SAFETY OF ALL PERSON AND PROPERTY, AND THAT THIS
REQUIREMENT SHALL BE MADE TO APPLY CONTINUOUSLY AND IS NOT LIMITED TO NORMAL
WORKING HOURS.
7. CONSTRUCTION CONTRACTOR AND HIS SUBCONTRACTORS FURTHER AGREE TO DEFEND,
INDEMNIFY AND HOLD HARMLESS THE DESIGN PROFESSIONAL FROM ANY AND ALL LIABILITY,
REAL OR ALLEGED, IN CONNECTION WITH THE PERFORMANCE OF WORK ON THIS PROJECT,
EXCEPT LIABILITY ARISING FROM THE SOLE NEGLIGENCE OF THE DESIGN PERSONNEL.
8. CONSTRUCTION CONTRACTOR AND HIS SUBCONTRACTORS WILL BE REQUIRE TO REPAIR ANY
DAMAGE DONE TO BUILDINGS, GROUNDS OR UTILITIES AT NO ADDITIONAL COST TO THE
CUSTOMER. DEFECTIVE MATERIAL OR WORKMANSHIP WILL NOT BE ALLOWED ON THIS
PROJECT.RESONABLE HOUSEKEEPING AND CLEAN UP SHALL BE CONDUCTED BOTH DURING THE
EXECUTION OF AND AT THE CONCLUSION OF THE PROJECT.
9. CONTRACTOR SHALL LOCATE ALL POST TENSION CABLES ON CONCRETE ROOFS AND
SHALL VERIFY THAT SUCH CABLES DO NOT INTERFERE WITH THE LOCATIONS OF
FASTENERS AS SHOWN IN THE ATTACHMENT DETAILS.

GENERAL
1. THE ACTUAL SYSTEM EQUIPMENT SPECIFICATIONS FOR THE PHOTOVOLTAIC SYSTEM ARE
INCLUDED IN THE PV SYSTEM SPECIFICATION ON THE TITLE PAGE AND THROUGHOUT THE
DRAWING AS NECESSARY FOR CLARITY.IN ADDITION THE ACTUAL VENDOR SPECIFICATION
DATA SHEETS WILL BE INCLUDED AS PART OF THE PERMIT SUBMITTAL.
2. ONLY NEW MATERIAL WILL BE INSTALLED AS PART OF THE PROJECT. ALL NEW INSTALLED
EQUIPMENT WILL BE APPROPRIATELY LISTED AND NEMA RATED. ALL NEW EQUIPMENT
SHALL HAVE PERMANENT PLASTIC ENGRAVED IDENTIFICATION TAGS INSTALLED.
3. ALL CUTTING AND PATCHING REQUIRED FOR INSTALLATION OF NEW RACEWAYS AND
EQUIPMENT SHALL BE RESPONSIBILITY OF THE ELECTRICAL CONTRACTOR. ALL WORK SHALL
BE PERFORMED BY TRADESMAN EXPERIENCED IN WORK REQUIRED. ALL FINISHES SHALL
MATCH THE EXISTING ADJACENT FINISHES. OPENING IN FIRE RATED WALLS WILL BE
PATCHED IN A MANNER MAINTAINING THE ORIGINAL FIRE AND SMOKE RATING.
4. DRAWINGS ARE DIAGRAMMATIC IN NATURE AND CANNOT SHOW EVERY CONNECTION,
JUNCTION BOX, WIRE,CONDUIT, THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING
A COMPLETE AND FUNCTIONAL ELECTRICAL SYSTEM.
5. CONTRACTOR SHALL COORDINATE ALL POWER OUTAGES WITH THE OWNER'S
REPRESENTATIVE IN ADVANCE.
6. PANEL DESIGNATIONS SHOWN ON THESE DRAWINGS ARE GIVEN FOR CLARIFICATION OF
THE CIRCUITING ONLY AND MAY NOT CORRESPOND TO THE DESIGNATIONS FOUND IN THE
FIELD.
7. ELECTRICAL TESTING SHALL BE IN COMPLIANCE WITH NFPA 70E.
8. SMOKE ALARMS SHALL BE INSTALLED INSIDE ALL SLEEPING ROOMS AND OUTSIDE EACH
SEPARATE SLEEPING AREA IN THE IMMEDIATE VICINITY OF BEDROOMS. ADDITIONALLY,
EACH STORY WITHIN THE DWELLING, INCLUDING BASEMENTS AND HABITABLE ATTICS,
SHALL CONTAIN A SMOKE ALARM. SMOKE ALARMS SHALL BE INTERCONNECTED IN SUCH A
MANNER THAT THE ACTIVATION OF ONE ALARM WILL ACTIVATE ALL OF THE ALARMS IN
THE INDIVIDUAL UNIT. PHYSICAL INTERCONNECTION OF SMOKE ALARMS SHALL NOT BE
REQUIRED WHERE LISTED WIRELESS ALARMS ARE INSTALLED AND ALL ALARMS SOUND
UPON ACTIVATION OF ONE ALARM. INSTALL CARBON MONOXIDE ALARMS WITHIN 10 FEET
OF EACH ROOM USED FOR SLEEPING PURPOSES WHEN THE HOME CONTAINS AN ATTACHED
GARAGE OR FUEL-BURNING APPLIANCES. SMOKE ALARMS AND CARBON MONOXIDE
ALARMS THAT ARE NOT HARDWIRED SHALL BE POWERED BY 10-YEAR, NON- REMOVABLE
BATTERIES. FBCR 314.3, FBCR 314.6 [EXCEPTION 2], FBCR 315.1.

II (10 KW AC < GPR ≤ 100 KW AC)

PV-4.1 ELECTRICAL LOAD CALCULATIONS

Digitally signed 

by Kimandy 

Lawrence 

Date: 2024.06.14 

14:29:37 -04'00'
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BUILDING DEPARTMENT SEAL STAMP

CONTACT:561-391-3550
ADDRESS: 153 NW 16TH STREET,

BOCA RATON, FL 33432
 ELECTRICAL CONTRACTOR LICENSE:EC13002600

DC SYSTEM SIZE

AC SYSTEM SIZE

SYSTEM INFORMATION

17.010KW

12.18KW

ROOF SPECIFICATIONS

GOOD

ASPHALT SHINGLE

2"X 4"@24"OC

ROOF MATERIAL

ROOF CONDITION

ROOF INFORMATION

ROOF QUANTITY AZIMUTH

ROOF 1 28 93°22.62°(5/12)

ROOF 2 14 273°22.62°(5/12)

SLOPE

- AC DISCONNECT

- ROOF OBSTRUCTION

- JUNCTION BOXJB

ACD

- CONDUIT RUN
- STRING TAG1

- FIRE SETBACK

- ROOF ACCESS POINTRAP

EQUIPMENT SPECIFICATIONS

DESCRIPTION QUANTITYEQUIPMENT

MODULE

INVERTER

JUNCTION BOX

COMBINER PANEL

AC DISCONNECT

ATTACHMENT

RACKING SYSTEM

1

HANWHA Q.CELL Q.PEAK DUO BLK
ML-G10+/TS 405 (405W) SOLAR MODULES
ENPHASE IQ8PLUS-72-2-US MICROINVERTERS

42

42

89

-

 IRONRIDGE QUICKMOUNT HALOULTRAGRIP

IRONRIDGE (XR100) RAILS

 AC DISCONNECT 240V, 100 AMP,
NON-FUSED, NEMA 3R, UL LISTED

80A ENPHASE IQ COMBINER 5C 1

1

- TESLA GATEWAYGW
EZSOLAR JB-1.XL/JB-3

- UTILITY METERUM

MSP - MAIN SERVICE PANEL

NOTES:
1. LOCATION OF JUNCTION BOX(ES), AC
DISCONNECTS(S), AC COMBINER PANEL(S), AND
OTHER ELECTRICAL EQUIPMENT(S) RELEVANT TO
PV INSTALLATION SUBJECT TO CHANGE BASED ON
SITE CONDITIONS.
2. SETBACKS AT RIDGES CAN BE REDUCED TO 18
INCHES IN COMPLIANCE WITH FBC R 324.6.2:
TOTAL PLAN VIEW AREA = 3124 SQFT
TOTAL PV AREA = 42(74.4 IN)(41.2 IN)/(144 IN^2)

         = 894.04 SQFT
(894.04 SQFT/3124 SQFT)100 = 28.62 %
TOTAL PV AREA POPULATES 28.62 % OF TOTAL
PLAN VIEW AREA AND IS WITHIN THE 33%
REQUIREMENT.

RAFTERS

N

- COMBINER PANELCP

- TESLA POWERWALL 2PW

49'-9"

73
'-2

"

M
SPUM

JB

GW
AC

D
CP

PW-1PW-2

11

11

11

11

11

1 2

2 2
2 2

2 2

2

2 2

3

3 3

3

3

3 3 3

3

4 4

4 4

4 4

4 4

4

2

3

4

ROOF 1

ROOF 2

18" FIRE ACCESS PATHWAY SETBACK
ON BOTH SIDE IF THE RIDGE

3' FIRE ACCESS PATHWAY SETBACK

(E)UTILITY METER
(OUTSIDE HOUSE)

(E)MAIN SERVICE PANEL
(INSIDE HOUSE)

PV ARRAY

CONDUIT RUN

(N)COMBINER PANEL

(N)AC DISCONNECT
(NON-FUSIBLE)

RA
P

RA
P

ROOF ACCESS POINT

ROOF ACCESS POINT

(N) TESLA POWERWALL 2-  1 & 2

(N)TESLA GATEWAY-2
(N) RAPID SHUTDOWN SWITCH

RS
D

fahad yezdani
Polygonal Line

fahad yezdani
Polygonal Line



ELECTRICAL LINE DIAGRAM
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BUILDING DEPARTMENT SEAL STAMP

CONTACT:561-391-3550
ADDRESS: 153 NW 16TH STREET,

BOCA RATON, FL 33432
 ELECTRICAL CONTRACTOR LICENSE:EC13002600

PER FL. STATUE 377.705 (REVISED 7/1/2017) I, KIMANDY
LAWRENCE PE#83317, AN ENGINEER LICENSED PURSUANT

TO CHAPTER 471, CERTIFY THAT THE PV ELECTRICAL SYSTEM
AND ELECTRICAL COMPONENTS ARE DESIGNED AND

APPROVED USING THE STANDARDS CONTAINED IN THE
MOST RECENT VERSION OF THE FLORIDA BUILDING CODE.

ARRAY DETAILS

DC SYSTEM SIZE

AC SYSTEM SIZE

TOTAL NO. OF MODULES

NO. OF MODULE PER STRING

NO. OF STRING

12.18KW

42

17.010KW

04

02@11,02@10

NOTE:
1.CONDUIT RUN - EMT, PVC,  IMC, RMC, FMC, LFMC OR EQUIVALENT AS PER NEC.
2. ALL EQUIPMENT GROUNDING CONDUCTORS SMALLER THAN #6 AWG SHALL RUN BENEATH THE ARRAY(S) OR IN A
CONDUIT RUN TO PROTECT FROM PHYSICAL DAMAGE PER NEC 690.46 AND NEC 250.120(C).
3. LEGEND: (E) = EXISTING, (N) = NEW; APPLICABLE TO CONDUCTORS, CONDUITS, ELECTRICAL ENCLOSURES, ETC.
4.VOLTAGE DROP CALCULAIONS SHALL BE PROVIDED FOR TRENCHED CONDUIT RUNS OF 75 FEET OR GREATER.
5.SOLAR CONTRACTOR SHALL ENSURE TRENCHED CONDUIT(S) MEET NEC TABLE 300.5 MINIMUM COVER
REQUIREMENTS RESPECTIVE TO TYPE OF CONDUIT TRENCHED AND LOCATION OF TRENCHED CONDUIT.
6.SERVICE SUPPLYING DWELLING UNIT SHALL BE PROVIDED WITH SURGE-PROTECTIVE DEVICE (SPD) PER NEC 230.67.

MODULE SPECIFICATION

MODEL NO.

PEAK POWER (Pmpp)

PEAK VOLTAGE (Vmpp)

PEAK CURRENT (Impp)

OPEN CIRCUIT VOLTAGE (Voc)

SHORT CIRCUIT CURRENT (Isc)

405 W

 37.39 V

10.83 A

45.34 V

Q.PEAK DUO BLK
ML-G10+/TS 405

11.17 A

HANWHA Q.CELLMANUFACTURER

TOTAL QUANTITY 42

240 V

BATTERY SPECIFICATION

MANUFACTURER

MODEL NO.

MAX. CONT. POWER OUTPUT

MAXIMUM OUTPUT CURRENT

NOMINAL OPERATING VOLTAGE

CAPACITY

TOTAL QUANTITY

POWERWALL 2

5.8 KVA

21.6 A

240 V

TESLA

BATTERY SPECIFICATION

MANUFACTURER

MODEL NO.

MAX. CONT. POWER OUTPUT

MAXIMUM OUTPUT CURRENT

NOMINAL OPERATING VOLTAGE

14 KWHCAPACITY

02TOTAL QUANTITY

CONDUCTOR AND CONDUIT SCHEDULE
SR. NO. CONDUIT SIZE

IN 1"  CONDUIT RUN

DESCRIPTION

(4) #10 AWG THWN-2 (L1)CU  ,(4) #10 AWG THWN-2 (L2)CU,
(1) #10 AWG THWN-2 (G)CU1

A

2

3

4

5

(3) #4 AWG THWN-2 (L1,L2,N)CU , (1) #8AWG THWN-2 (G) CU IN 1-1/4"  CONDUIT RUN

IN 1-1/2"  CONDUIT RUN

IN 3/4"  CONDUIT RUN

ENPHASE Q CABLES, (1) #10 AWG THWN-2 (G)

(3) #10 AWG THWN-2 (L1,L2,N)CU , (1)  #10 AWG THWN-2 (G) CU

(3)2/0 AWG THWN-2 (L1,L2,N)CU, (1) #6 AWG THWN-2 (G)CU

(3)2/0 AWG THWN-2 (L1,L2,N)CU IN 1-1/2" CONDUIT

70A/2P

G

(N) TESLA GATEWAY 2

N

(N)200 A

30A/2P

5

30A/2P

NG

200 A - RATED BUSBAR
(E) MAIN SERVICE PANEL

(E)200 A

4

UM

 EXISTING
 UTILITY-OWNED

 SERVICE LATERAL
 CONDUCTORS

ENERGY STORAGE SYSTEM NOTES (PER MAIN SERVICE PANEL):
1. THE OVERCURRENT PROTECTION DEVICE OF ANY INDIVIDUAL LOAD FED BY THE ENERGY
STORAGE SYSTEM SHALL NOT EXCEED AN AMPACITY OF 60A OR A NAMEPLATE POWER RATING
OF 10 KW.
2. IF THE UTILITY IS DOWN, THE TESLA GATEWAY-2 ISOLATES THE PV ENERGY STORAGE AND
UNINTERRUPTIBLE LOADS.
3. IF THE UTILITY IS DOWN, THE BACKUP SYSTEM OPERATES AS A STAND-ALONE SYSTEM UNDER
THE CONDITIONS OF NEC ARTICLES 706 AND 710.
4. ALL METAL ENCLOSURES, RACEWAYS, CABLES AND EXPOSED NON-CURRENT-CARRYING
METAL PARTS EQUIPMENT SHALL BE GROUNDED TO EARTH AS REQUIRED BY NEC 250.
5. EQUIPMENT GROUNDING CONDUCTORS SHALL BE SIZED ACCORDING TO NEC 690.45.
6. PV SYSTEM INTERCONNECED ON THE LOAD SIDE OF MAIN DISCONNECTING MEANS PER NEC
705.12(B).
7. THE OVERCURRENT PROTECTION DEVICE OF ANY INDIVIDUAL LOAD WITH AN AMPACITY
RATING GREATER THAN 60A OR A NAMEPLATE POWER RATING OF 11.6KW SHALL REQUIRE
INSTALLATION OF ENPHASE AUXILARY CONTACTORS TO SHED LOADS.
8. BATTERIES SHALL BE INSTALLED ACCORDING TO MANUFACTURER'S INSTUCTIONS AND
PROVIDE THE MINIMUM FRONT AND SIDE CLEARANCE REQUIREMENTS AS WELL AS THE
MINIMUM FLOOR, ADJACENT BATTERY (VERTICAL OR HORIZONTAL) AND CEILING SETBACK
REQUIREMENTS, AS APPLICABLE TO INSTALLATION LOCATION.
9. BATTERIES INSTALLED IN THE PATH OF MOTOR VEHICLES SHALL BE PROTECTED FROM
DAMAGE BY FOLLOWING MANUFACTURER'S INSTRUCTIONS FOR MINIMUM DISTANCE FROM
FLOOR OR BY INSTALLATION OF BOLLARDS.

G

1

1 STRING OF
11 MODULES WITH
MICROINVERTERS

1 STRING OF
11 MODULES WITH
MICROINVERTERS

1 STRING OF
10 MODULES WITH
MICROINVERTERS

1 STRING OF
10 MODULES WITH
MICROINVERTERS

20A/2P

20A/2P

G

20A/2P

20A/2P

IQ GATEWAY

15A/2P

NOTE:
THE CIRCUIT BREAKER SHOWN FEEDING THE
ENPHASE IQ GATEWAY IS FACTORY-INSTALLED.
THE SIZE OF THIS CIRCUIT BREAKER IS SUBJECT
TO CHANGE BASED ON MANUFACTURER
PREFERENCE IN ACCORDANCE WITH THE UL
LISTING.

(N)EZSOLAR
JUNCTION BOX

(N) 80A ENPHASE
IQ AC COMBINER-5C

120/240V
NEMA 3R

A

2

(N) TESLA POWERWALL 2
BATTERY-1

(N) TESLA POWERWALL 2
BATTERY-2

3

MINIMUM #6 AWG COPPER GEC
FROM UTILITY METER SERVICE
PANEL RUN TO TWO 5/8" X 8"
GROUND RODS. GROUND RODS
ARE AT A MINIMUM SEPARATION
OF 6' BOND TO COLD WATER PIPE
AND INTER-SYSTEM BONDING
JUMPER PER NEC 250.66(A) AND
NEC 250.52(A)(5).

G

(N)100A AC DISCONNECT
240V,UNFUSED

NEMA 3R, UL LISTED

N

2

NOTE: 
A UTILITY SERVICE SHUTDOWN IS 
REQUIRED TO SAFELY PERFORM 
THE WORK

6

(N)RAPID SHUTDOWN
BUTTON

6 (2) #12 AWG THWN-2 (L1,L2)CU, (1) #10 AWG THWN-2 (G)CU 3/4" CONDUIT

G

7

7 (6) #10 AWG THWN-2 (L1,L2,N)CU , (1)  #10 AWG THWN-2 (G) CU 3/4" CONDUIT

(N)(N)8X8X4
JUNCTION BOX

fahad yezdani
Rectangle

fahad yezdani
Oval
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BUILDING DEPARTMENT SEAL STAMP

CONTACT:561-391-3550
ADDRESS: 153 NW 16TH STREET,

BOCA RATON, FL 33432
 ELECTRICAL CONTRACTOR LICENSE:EC13002600

PV-4

ELECTRICAL CALCULATIONS :

1. CURRENT CARRYING CONDUCTOR

(A) BEFORE IQ COMBINER PANEL  :

AMBIENT TEMPERATURE = 34°C
CONDUIT INSTALLED AT MINIMUM DISTANCE OF 7/8 INCHES ABOVE ROOF .....NEC 310.15(B)(2)

TEMPERATURE DERATE FACTOR - (0.96) ...............NEC 310.15(B)(1)
GROUPING FACTOR - (0.7)   ..................................NEC 310.15(C)(1)

CONDUCTOR AMPACITY:

= (INV O/P CURRENT ) x 1.25 / A.T.F / G.F   ...NEC 690.8(B)
= [(11 x 1.21) x 1.25] / 0.96 / 0.7
= 24.76 A
SELECTED CONDUCTOR - #10 THWN-2     ...NEC 310.16

(B) AFTER IQ COMBINER PANEL :

   TEMPERATURE DERATE FACTOR - (0.96)
    GROUPING FACTOR - (1)

   CONDUCTOR AMPACITY
= (TOTAL INV O/P CURRENT) x 1.25 / 0.96 / 1 ...NEC 690.8(B)
= [(42 x 1.21) x 1.25] / 0.96 / 1
= 66.17 A
SELECTED CONDUCTOR - #4 THWN-2 ...NEC 310.16

2. PV OVER CURRENT PROTECTION        ...NEC 690.9(B)

= TOTAL INVERTER O/P CURRENT x 1.25
= (42 x 1.21) x 1.25 = 63.53 A
 SELECTED  OCPD  IS 70 A

SELECTED EQUIPMENT GROUNDING CONDUCTOR (EGC) = #10 THWN-2 ...NEC 250.122

3. INDIVIDUAL BATTERY BACKUP OVER CURRENT PROTECTION ...NEC 690.9(B)

=         TOTAL BATTERY O/P CURRENT X 1.25
=         (21.6)X 1.25 = 27.00 A
    SELECTED OCPD IS 30 A.

SELECTED  CONDUCTOR - #10 THWN-2 ... NEC 310.16

SELECTED EQUIPMENT GROUNDING CONDUCTOR (EGC) = #10 THWN-2 ...NEC 250.122

GENERAL ELECTRICAL NOTES:

1. THE DC AND AC CONNECTORS OF THE ENPHASE IQ8PLUS-72-2-US MICROINVERTERS ARE LISTED TO MEET REQUIREMENTS
AN EQUIPMENT DISCONNECTING MEANS SHALL BE PERMITTED TO BE REMOTE FROM THE EQUIPMENT WHERE THE
EQUIPMENT DISCONNECTING MEANS CAN BE REMOTELY OPERATED FROM WITHIN 3 M (10 FT) OF THE EQUIPMENT BY NEC
690.15(A).

2. MICROINVERTER BRANCH CIRCUIT CONDUCTORS ARE MANUFACTURED ENPHASE Q CABLES LISTED FOR USE
IN 20A OR LESS CIRCUITS OF ENPHASE IQ MICROINVERTERS. THEY ARE ROHS, OIL RESISTANT, AND UV
RESISTANT. THEY CONTAIN AWG CONDUCTORS OF TYPE THHN/THWN-2 DRY/WET AND CERTIFIED TO UL3003
AND UL 9703. THE CABLE'S DOUBLE INSULATED RATING REQUIRES NO NEUTRAL OR GROUNDED CONDUCTOR.

3. ALL METAL ENCLOSURES, RACEWAYS, CABLES AND EXPOSED NONCURRENT-CARRYING METAL PARTS OF
EQUIPMENT SHALL BE GROUNDED TO EARTH AS REQUIRED BY NEC 250.4(B) AND PART III OF NEC ARTICLE 250
AND EQUIPMENT GROUNDING CONDUCTORS SHALL BE SIZED ACCORDING TO NEC 690.45. THE GROUNDING
ELECTRODE SYSTEM SHALL ADHERE TO 690.47(A).

4. PV SYSTEM DISCONNECT SHALL BE READILY ACCESSIBLE.

5. POINT-OF-CONNECTION SHALL BE MADE IN COMPLIANCE WITH NEC 705.11 or 705.12

6. UTILITY HAS 24-HR UNRESTRICTED ACCESS TO ALL PHOTOVOLTAIC SYSTEM COMPONENTS LOCATED AT
THE SERVICE ENTRANCE.

7. MODULES CONFORM TO AND ARE LISTED UNDER UL 1703, UL 61730 , 61730-1 AND 61730-2. MICROINVERTERS CONFORM
TO AND ARE LISTED UNDER UL 1741 AND IEEE 1547 - 2018.

8. CONDUCTORS EXPOSED TO SUNLIGHT SHALL BE LISTED AS SUNLIGHT RESISTANT PER
NEC ARTICLE 300.6(C)(1) AND ARTICLE 310.10 (D).

9. CONDUCTORS EXPOSED TO WET LOCATIONS SHALL BE SUITABLE FOR USE IN WET LOCATIONS PER NEC
ARTICLE 310.10 (C).

10. LINE SIDE TAP DISCONNECTS MUST BE LOCATED NO MORE THAN 10 FEET FROM THE TAP POINT PER NEC 690.15(A)

11. ALL PHOTOVOLTAIC SYSTEM DC CIRCUITS RAN INSIDE OR ON ALL BUILDINGS AND STRUCTURES SHALL BE ENCLOSED IN
METALLIC CONDUIT IN COMPLIANCE WITH NEC 690.31(D). THIS REQUIREMENT SHALL APPLY TO OPTIMIZER-BASED
SYSTEMS, BUT SHALL NOT APPLY TO MICROINVERTER-BASED SYSTEMS.

12. A 10 AWG COPPER EQUIPMENT GROUNDING CONDUCTOR SIZED IN ACCORDANCE WITH NEC 690.45 SHALL BE USED TO
BOND RAILS AND OTHER ROOFTOP EQUIPMENT. THE CONDUCTOR SHALL BE PROTECTED FROM PHYSICAL DAMAGE IN
ACCORDANCE WITH NEC 250.120(C) BY RUNNING WITHIN THE HOLLOW SPACE BENEATH THE SOLAR STRUCTURE OR BY
RUNNING WITHIN AN IDENTIFIED RACEWAY OR CABLE ARMOR. IF THE EQUIPMENT GROUNDING CONDUCTOR  IS
UNPROTECTED FROM PHYSICAL DAMAGE AT ANY POINT IN ITS CONDUCTOR RUN THE CONDUCTOR SHALL BE INCREASED
TO A MINIMUM OF 6 AWG COPPER IN ACCORDANCE WITH NEC 250.120(C).

GROUNDING NOTES:

       PV MODULE AND RACKING GROUNDING AS PER APPROVED INSTALLATION PRACTICE AND IN LINE WITH
       MANUFACTURE'S GUIDELINES.
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NOTES:
1.THE MATERIAL USED FOR THE PHOTOVOLTAIC SYSTEM LABELS SHALL BE
REFLECTIVE, WEATHER RESISTANT, AND CONSTRUCTED OF DURABLE ADHESIVE
MATERIAL OR ANOTHER APPROVED MATERIAL SUITABLE FOR THE ENVIRONMENT
IN COMPLIANCE WITH NFPA 1-11.12.
2. FONT, TEXT HEIGHT , CAPITALIZATION , FONT COLOR(S), BACKGROUND
COLOR(S), DIAGRAM COLOR(S)AND CONTEXT OF PHOTOVOLTAIC SYSTEMS LABELS
SHALL COMPLY WITH NFPA 1-11.12 AND NEC 2020 690.56 AS APPLICABLE FOR
THE PHOTOVOLTAIC SYSTEM TO BE INSTALLED. PV-5

AC COMBINER PANEL AND DATA ACQUISITION
FOR SOLAR PV SYSTEM ONLY.

DO NOT ADD LOADS.

AC COMBINER PANEL

NOTICE

SOLAR PV SYSTEM IS EQUIPPED
 WITH RAPID SHUTDOWN

SOLAR ELECTRIC
 PV PANELS

TURN RAPID SHUTDOWN
SWITCH TO THE

"OFF" POSITION TO
SHUTDOWN PV SYSTEM AND

REDUCE
SHOCK HAZARD
IN THE ARRAY

NEC 2020 EDITION 690.56 (C)

EMERGENCY CONTACT

FLORIDA FIRE PREVENTION CODE EIGHTH EDITION 11.12.2.1.5

(561)-391-3550

MAX. CURRENT: 
AC VOLTAGE : 240V

WARNING
 50.82 A

RACK ELECTRIC

SITE-SPECIFIC DIRECTORY PLACARD(S) SHALL BE INSTALLED AT THE FOLLOWING LOCATION(S):
UTILITY SERVICE DISCONECT SWITCH (MSP)  AND SOLAR PV SOURCE DISCONNECT SWITCH (ACD)
NEC 2020 EDITION 705.10

NORTH

EMERGENCY RESPONDER:
THIS SOLAR PV SYSTEM IS EQUIPPED WITH

RAPID SHUTDOWN

TURN RAPID SHUTDOWN
SWITCH TO THE "OFF"

POSTION TO SHUTDOWN
ENTIRE PV SYSTEM.

FLORIDA FIRE PREVENTION CODE EIGHTH EDITION 11.12.2.1.1.1.1
NFPA 1 2021 EDITION 11.12.2.1.1.1.1 AND FIGURE A.11.12.2.1.1.1.1(a)

SOLAR AC DISCONNECT

RAPID SHUTDOWN SWITCH
FOR SOLAR PV SYSTEM

NEC 2020 EDITION 690.56 (C)(2)

NOTICE

240 V

MAX AVAILABLE SHORT
CIRCUIT FROM ESS:

ARC FAULT CLEARING TIME:

DATE OF CALCULATION:

139.2 A

0.05 SEC

06/11/2024

ESS (BATTERY)
NOMINAL ESS VOLTAGE :

M
SPUM

JB

GW
AC

D
CP

PW-1PW-2

CAUTION:MULTIPLE SOURCES OF POWER
POWER TO THIS SERVICE IS ALSO SUPPLIED FROM THE

FOLLOWING SOURCES WITH THE DISCONNECTS LOCATED AS SHOWN

           UTILITY SERVICE
DISCONNECT SWITCH

SOLAR PV SOURCE
DISCONNECT SWITCH

SOLAR ARRAY

M
SP

BESS PV SOURCE 
DISCONNECT SWITCH

AutoCAD SHX Text
SOLAR ELECTRIC   PV PANELS



RACKING LAYOUT
PV-6
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CONTACT:561-391-3550
ADDRESS: 153 NW 16TH STREET,

BOCA RATON, FL 33432
 ELECTRICAL CONTRACTOR LICENSE:EC13002600

LEGENDS

- ROOF OBSTRUCTION

- FIRE SETBACK

- JUNCTION BOX

- WIND ZONE  1

- WIND ZONE 1'

WIND ZONE 2

- WIND ZONE (2)

WIND ZONE 3

- WIND ZONE (3)

LEGENDS

- RAFTERS/TRUSSES
- RAILS
- PV ROOF ATTACHMENT

WIND LOAD INFORMATION:
THIS SYSTEM HAS BEEN DESIGN TO MEET

THE REQUIREMENTS OF THE 8TH EDITION OF
THE FLORIDA BUILDING CODE AND USED
 THE FOLLOWING DESIGN PARAMETERS:

            ULTIMATE WIND SPEED: 130 MPH
EXPOSURE CATEGORY: C

RISK CATEGORY: II
MEAN ROOF HEIGHT: 15 FT
ROOF SLOPE: 20°-27°

- STANDING SEAMS

- EXPOSED MODULE

- EDGE MODULESE
X

NOTES:
1. LOCATION OF JUNCTION BOX(ES), AC

DISCONNECTS(S), AC COMBINER PANEL(S), AND
OTHER ELECTRICAL EQUIPMENT(S) RELEVANT TO PV
INSTALLATION SUBJECT TO CHANGE BASED ON SITE
CONDITIONS.

2. TRUSS LOCATIONS ARE APPROXIMATE. ACTUAL
LOCATIONS MAY DIFFER AND CONTRACTOR MAY
NEED TO ADJUST MOUNT LOCATIONS. IN NO CASE
SHALL THE MOUNT SPACING EXCEED "MAX. MOUNT
SPACING"

3. PROPOSED PHOTOVOLTAIC LAYOUT IN COMPLIANCE
WITH NFPA 1,2021 EDITION

DC SYSTEM SIZE

AC SYSTEM SIZE

SYSTEM INFORMATION

17.010KW

12.18KW

ROOF SPECIFICATIONS

GOOD

ASPHALT SHINGLE

2"X 4"@24"OC

ROOF MATERIAL

ROOF CONDITION

ROOF INFORMATION

ROOF QUANTITY AZIMUTH

ROOF 1 28 93°22.62°(5/12)

ROOF 2 14 273°22.62°(5/12)

SLOPE

EQUIPMENT SPECIFICATIONS

DESCRIPTION QUANTITYEQUIPMENT

MODULE

INVERTER

JUNCTION BOX

COMBINER PANEL

AC DISCONNECT

ATTACHMENT

RACKING SYSTEM

1

HANWHA Q.CELL Q.PEAK DUO BLK
ML-G10+/TS 405 (405W) SOLAR MODULES
ENPHASE IQ8PLUS-72-2-US MICROINVERTERS

42

42

89

-

 IRONRIDGE QUICKMOUNT HALOULTRAGRIP

IRONRIDGE (XR100) RAILS

 AC DISCONNECT 240V, 100 AMP,
NON-FUSED, NEMA 3R, UL LISTED

1

1

EZSOLAR JB-1.XL/JB3
RAFTERS

80A ENPHASE IQ COMBINER 5C

SOLAR MODULE

N ROOF 1

N ROOF 2

JUNCTION BOX

18" FIRE ACCESS
PATHWAY SETBACK

3' FIRE ACCESS
PATHWAY SETBACK

3'-5"

5'
-9

"

4'

4'
12

"

4"

4'
4'

5"12
"

3' FIRE ACCESS
PATHWAY SETBACK

24'-11"

28'-6"

X

X

X

E XEEEEEE

18" FIRE ACCESS
PATHWAY SETBACK

25'-6"

45'-8"

4'

X X X

E X E X E X E E E E

X

X X

X

X X X X
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BUILDING DEPARTMENT SEAL STAMP

CONTACT:561-391-3550
ADDRESS: 153 NW 16TH STREET,

BOCA RATON, FL 33432
 ELECTRICAL CONTRACTOR LICENSE:EC13002600

I CERTIFY THAT THE EXISTING ROOF AND BUILDING
STRUCTURE CAN WITHSTAND ALL DEAD LOADS IMPOSED BY

THE PHOTOVOLTAIC SYSTEM AND ALL WIND LOADS OF
SPECIFIED INTENSITY IN ACCORDANCE WITH THE FLORIDA

BUILDING CODE.

STRUCTURAL DETAILS

(2)#14 RD STRUCTURAL SCREWS

H2

IRONRIDGE (XR100) RAILS

IRONRIDGE
(QUICK MOUNT
HALO ULTRAGRIP)

IRONRIDGE (QUICKMOUNT HALO ULTRAGRIP)

IRONRIDGE (XR100) RAILS

SOLAR MODULE

WOOD SHEATHING

WOOD ROOF
TRUSS TYP.

WOOD ROOF
TRUSS TYP.

WOOD SHEATHING

NOTE:
1.H2 IS LESS THAN OR EQUAL TO 6 INCHES.
2.IRONRIDGE QUICKMOUNT HALO ULTRAGRIP EMPLOYED AS A
TRUSS-ANCHORED ATTACHMENT WITH (2) #14 RD STRUCTURAL SCREWS.
3.CONTRACTOR SHALL INSTALL TRUSS-ANCHORED HUG SOLAR ROOF
ATTACHMENTS IN ACCORDANCE WITH MANUFACTURER'S INSTALLATION
INSTRUCTIONS.



WIND LOAD CALCULATIONS
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