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COOPERATIVE
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REV DATEDESCRIPTION

REVISIONS

15.600 KW DC-(STC) / 11.310 KW AC
(39) HYUNDAI HIS-S400YH(BK)
(39) ENPHASE IQ8PLUS-72-M-US

SYSTEM DETAILS

PHONE - (407)440-2066

6236 KINGSPOINTE PARKWAY
SUITE 7, ORLANDO, FL 32819

ECO HOME EFFICIENCY GROUP
LLC

COVER PAGE

SCALE:1" = 20'-0"

- PROPERTY LINE

- FENCE LINE

LEGEND

SATELLITE MAP

VICINITY MAP

NEW PV SYSTEM SPECIFICATIONS
SYSTEM SIZE: DC SIZE: 15.600 KW DC-(STC)

AC SIZE: 11.310 KW AC
MODULE: (39) HYUNDAI HIS-S400YH(BK)
INVERTER: (39) ENPHASE IQ8PLUS-72-M-US

PROJECT NOTES
1.1.1 THIS PHOTOVOLTAIC (PV) SYSTEM SHALL COMPLY WITH THE
RELEVANT YEAR OF THE NATIONAL ELECTRIC CODE (NEC), ALL
MANUFACTURER’S LISTING AND INSTALLATION INSTRUCTIONS,
AND THE RELEVANT CODES AS SPECIFIED BY THE AUTHORITY
HAVING JURISDICTION’S (AHJ) APPLICABLE CODES.
1.1.2 THE UTILITY INTERCONNECTION APPLICATION MUST BE
APPROVED AND THE PV SYSTEM MUST BE INSPECTED PRIOR TO
OPERATION
1.1.3 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 AND OTHER
GOVERNING CODES
1.1.4  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.

NEW PHOTOVOLTAIC PITCHED ROOF MOUNTED SYSTEM - 15.600 KW DC/11.310 KW AC
144 SE PATIENCE PL, LAKE CITY, FL 32025

SCOPE OF WORK
1.2.1  CONTRACTOR IS RESPONSIBLE FOR THE DESIGN AND
SPECIFICATIONS OF THE GRID-TIED PHOTOVOLTAIC SYSTEM.
THE CONTRACTOR WILL BE RESPONSIBLE FOR COLLECTION OF
EXISTING ONSITE CONDITIONS TO DESIGN, SPECIFY, AND
INSTALL THE PITCHED ROOF-MOUNTED PHOTOVOLTAIC SYSTEM
DETAILED IN THIS DOCUMENT

DESIGN CRITERIA
ROOF SURFACE TYPE: COMPOSITE SHINGLE
ROOF FRAMING: 2"X4" TRUSS @ 24" OC
BUILDING STORY: ONE STORY
GROUND SNOW LOAD: 0 PSF
WIND SPEED: 120 MPH
WIND EXPOSURE: C
RISK CATEGORY: II

APPLICABLE CODES
ALL WORK SHALL CONFORM TO THE FOLLOWING CODES:
2023 FLORIDA BUILDING CODE (FBC), 8TH ED
2023 FLORIDA RESIDENTIAL CODE (FRC), 8TH ED
2023 FLORIDA FIRE PREVENTION CODE, 8TH ED
2020 NATIONAL ELECTRICAL CODE (NEC)
AS ADOPTED BY COUNTY OF COLUMBIA
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COOPERATIVE

ISMAEL MORENO
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LAKE CITY, FL 32025
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15.600 KW DC-(STC) / 11.310 KW AC
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PHONE - (407)440-2066
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ECO HOME EFFICIENCY GROUP
LLC

SCALE:1" = 10'-0"

= FLUE / PLUMBING VENT

= MECHANICAL VENT

LEGEND

PV-02
1

PLAN VIEW TOTAL ROOF AREA: 3419.99 FT²
TOTAL PV ARRAY AREA: 838.16 FT²
TOTAL % OF ROOF COVERED BY PV: 24.51%

NOTES:
1. ROOF ACCESS POINT SHALL NOT BE

LOCATED IN AREAS THAT REQUIRE THE
PLACEMENT OF GROUND LADDERS OVER
OPENINGS SUCH AS WINDOWS OR DOORS,
AND LOCATED AT STRONG POINTS OF
BUILDING CONSTRUCTION IN LOCATIONS
WHERE THE ACCESS POINT DOES NOT
CONFLICT WITH OVERHEAD
OBSTRUCTIONS SUCH AS TREE LIMBS,
WIRES OR SIGNS.

2. STRUCTURES, PATIO COVERS, AND/OR
ADDITIONS BUILT WITHOUT PERMITS TO BE
RESOLVED BY A SEPARATE PERMIT.

40.86"

75.74"

ROOF 2

SLOPE - 23°
AZIMUTH - 180°
MODULE QTY - 36
TRUSS                   - 2"X4" @ 24" O.C.
SURFACE TYPE    - COMPOSITE SHINGLE

ROOF 1

SLOPE - 17°
AZIMUTH - 90°
MODULE QTY - 3
TRUSS                   - 2"X4" @ 24" O.C.
SURFACE TYPE    - COMPOSITE SHINGLE

5 UTILITY METER (OVERHEAD SERVICE)
METER #: 154589638

7 AC DISCONNECT

ENPHASE IQ COMBINER BOX8

1 MICROINVERTER (1 PER MODULE)

2 PV MODULES

3 JUNCTION BOX; SIZE DETERMINED IN FIELD

6 MAIN SERVICE PANEL

4 CONDUIT RUN; SURFACE MOUNTED (ACTUAL
CONDUIT RUNS TO BE DETERMINED IN FIELD)

SITE PLAN

SITE PLAN

FIRE SETBACKS36"
18"

PV-02
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Install will be done to Manufacturer Spec
Plans satisfy zones  FBC-1510.7.1

Exposed
Spacing

Non-Exposed
Spacing

7" 50'-9" 24'-0"
30'-0"

12'-6"

25'-1" 26'-9"

18'-5"

53'-9" 28'-1"
3'-2"

15'-3"

3'-7" 10'-3" 10'-6"
11'-11"

12'-6"

24'-5"

APN #: 094S1708300094
AHJ: COUNTY OF COLUMBIA

UTILITY: CLAY ELECTRIC
COOPERATIVE

ISMAEL MORENO
144 SE PATIENCE PL,
LAKE CITY, FL 32025

PROJECT NAME & ADDRESS

REV DATEDESCRIPTION

REVISIONS

15.600 KW DC-(STC) / 11.310 KW AC
(39) HYUNDAI HIS-S400YH(BK)
(39) ENPHASE IQ8PLUS-72-M-US

SYSTEM DETAILS

PHONE - (407)440-2066

6236 KINGSPOINTE PARKWAY
SUITE 7, ORLANDO, FL 32819

ECO HOME EFFICIENCY GROUP
LLCMax Cantilever = Max Span * (1

3)

ATTACHMENT PLAN
& DETAILS

- ATTACHMENT POINTS

- RAIL

- STRUCTURAL MEMBER

- SPLICE BAR

LEGEND

NOTE: 6" MAXIMUM DISTANCE FROM ROOF SURFACE TO TOP OF PV MODULES

NOTE:
1. CONTRACTOR/INSTALLER TO VERIFY COMPATIBILITY OF

ANY BRANDS OR PRODUCTS SUBSTITUTED OR USED AS
ALTERNATES WITHIN ANY BRAND-SPECIFIC SYSTEMS.
CONTRACTOR SHALL SUPPLY AND PRESENT
CERTIFICATES OF COMPATIBILITY TO THE BUILDING
OFFICIAL UPON INSPECTION AS NEEDED.

2. REFER TO PV MODULE MANUFACTURER'S INSTALLATION
INSTRUCTIONS FOR RAIL SPACING SPECIFICATIONS

DISTRIBUTED LOAD CALCULATIONS
MODULE HYUNDAI HIS-S400YH(BK)
MODULE WEIGHT 46.52   LBS
MODULE DIMENSIONS (L" x W") 75.74" x 40.86"
TOTAL QTY. OF MODULES 39
TOTAL WEIGHT OF MODULES 1814.3   LBS
TYPE OF RACKING UNIRAC 185RLM1
TYPE OF ATTACHMENT UNIRAC SHBUTYLM2
DISTRIBUTED WEIGHT OF RACKING 0.5   PSF
TOTAL WEIGHT OF ARRAY 2233.4   LBS
AREA OF MODULE 21.5   SQFT.
TOTAL ARRAY AREA 838.2   SQFT.
DISTRIBUTED LOAD 2.7   PSF

PV-03
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C

A

(E) STRUCTURAL MEMBER

PV MODULE

SEE ENLARGED VIEW

(E) ROOF SURFACE

Scale: NTS
ATTACHMENT DETAIL

PV-03
2

Scale: NTS
ENLARGED VIEW

PV-03
3

C

A

C

A

***FOR DECKING MOUNT***

UNIRAC NXT HORIZON RAIL

UNIRAC NXT MID/END CLAMP

UNIRAC STRONGHOLD RAIL
CLAMP FOR BUTYL KIT

UNIRAC STRONGHOLD
BUTYL ATTACHMENT KIT

(2) #14 x 3" SCREWS W/ SEALING EPDM WASHER INTO
STRUCTURAL MEMBER (FOR
RAFTER ATTACHMENT)

(E) ROOF SURFACE

INSTALL 4 ADDITIONAL DECK SCREWS
(PROVIDED BY UNIRAC) ON THE REMAINING

SCREW HOLES ON THE ATTACHMENT

Donnie Godwin
Chad FL PE Stamp Sig



G

L1
L2
N

(N) SERVICE RATED
AC DISCONNECT:

VISIBLE, LOCKABLE, LABELED
60A FUSED, (2) 60A FUSES,
240V, NEMA 3R, UL LISTED

L1
L2

BONDED

N

3

METER #: 154589638

SUPPLY SIDE
INTERCONNECTION
AT MAIN PANELG

M

N

(E) 200A MAIN
SERVICE PANEL,
240V

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

SUPPLY SIDE
CONNECTION

L2 NL2L1
TO UTILITY GRID

LINE

LOAD

(E) BI-DIRECTIONAL
UTILITY METER
1-PHASE, 3-W,
120V/240V

EXISTING GROUNDING
ELECTRODE SYSTEM

GEC

G

N

20A/2P

IQ GATEWAY

15A/2P

(N) ENPHASE COMBINER PANEL
NEMA 3R, UL LISTED,125A RATED

CELL
MODEM

WIRELESS
COMMS

10A OR 15A BREAKER IS
SUITABLE FOR USE

20A/2P

20A/2P

#12 AWG
ENPHASE Q
CABLE(S)

1
(N) JUNCTION BOX

600 V, NEMA 3R
UL LISTED

ENPHASE IQ8PLUS-72-M-US
MICROINVERTERS ONE UNDER

EACH PANEL (240V)

G

L2
L1

L2
L1

L2
L113 MICROINVERTERS IN STRING 3

13 MICROINVERTERS IN STRING 2

HYUNDAI HIS-S400YH(BK)

13 MICROINVERTERS IN STRING 1

#6 AWG BARE CU

ROMEX CAN BE USED IN LIEU OF CONDUIT FOR INTERIOR BUILDING AND ATTIC
RUNS ONLY. DO NOT USE ROMEX IN CONDUIT OR OUTDOOR ENVIRONMENTS.

2

(ENPHASE X-IQ-AM1-240-5/5C)
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COOPERATIVE

ISMAEL MORENO
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LAKE CITY, FL 32025
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REV DATEDESCRIPTION

REVISIONS

15.600 KW DC-(STC) / 11.310 KW AC
(39) HYUNDAI HIS-S400YH(BK)
(39) ENPHASE IQ8PLUS-72-M-US

SYSTEM DETAILS

PHONE - (407)440-2066

6236 KINGSPOINTE PARKWAY
SUITE 7, ORLANDO, FL 32819

ECO HOME EFFICIENCY GROUP
LLC

ELECTRICAL
DIAGRAM

AMBIENT TEMPERATURE SPECIFICATIONS
RECORD LOW TEMP -5
AMBIENT TEMP (HIGH TEMP 2% AVG.) 34
MINIMUM CONDUIT HEIGHT ABOVE ROOF SURFACE 7/8"

SOLAR MODULE SPECIFICATIONS
MANUFACTURER / MODEL # HYUNDAI HIS-S400YH(BK)
VMP 37.7 V

IMP 10.61 A

VOC 45.3 V

ISC 11.25 A

TEMP. COEFF. VOC -0.268 %/°C

WIRE
ID

EXPECTED
WIRE TEMP

(°C)

TEMP
DERATE
(90 °C)

QTY OF CURRENT
CARRYING

CONDUCTORS

CONDUIT
FILL

DERATE

MINIMUM
CONDUIT SIZE
(TBD ON SITE)

WIRE GAUGE &
TYPE

CONDUCTOR
AMPACITY @ 90°C (A)

CONDUCTOR
AMPACITY @ 75°C (A)

REQUIRED CIRCUIT
CONDUCTOR AMPACITY

(A)

ADJUSTED CONDUCTOR
AMPACITY @ 90 °C (A)

NEUTRAL CONDUCTOR
SIZE & TYPE

GROUND WIRE
SIZE & TYPE

1 34 0.96 6 0.8 3/4" #10 THWN-2 40 35 19.6625 30.72 NONE #8 THWN-2
2 34 0.96 2 1 3/4" #6 THWN-2 75 65 58.9875 72 #6 THWN-2 #8 THWN-2
3 34 0.96 2 1 3/4" #6 THWN-2 75 65 58.9875 72 #6 THWN-2 NONE

DESCRIPTION FORMULA RESULT
PV OVERCURRENT PROTECTION NEC 690.9(B)         TOTAL INVERTER OUTPUT CURRENT x 1.25 = (39 x 1.21)A x 1.25 58.99A   (SELECTED  OCPD  = 60A)

MICROINVERTER  SPECIFICATIONS
MANUFACTURER / MODEL #
INPUT POWER RANGE 235–440W
MIN/MAX START VOLTAGE 22V/58V
NOMINAL AC VOLTAGE 240V
MAX CONT. OUTPUT CURRENT 1.21A
MAX CONT. OUTPUT POWER 290W
MAX MODULES PER STRING 13 (13 MICROINVERTERS)

ENPHASE IQ8PLUS-72-M-US

PV-04
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15.600 KW DC-(STC) / 11.310 KW AC
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SUITE 7, ORLANDO, FL 32819

ECO HOME EFFICIENCY GROUP
LLC

NOTES

SITE NOTES
2.1.1 A LADDER WILL BE IN PLACE FOR INSPECTION IN ACCORDANCE
WITH OSHA REGULATIONS.
2.1.2 THE PV MODULES ARE CONSIDERED NON-COMBUSTIBLE AND THIS
SYSTEM IS A UTILITY INTERACTIVE SYSTEM WITH NO STORAGE
BATTERIES.
2.1.3 THE SOLAR PV INSTALLATION WILL NOT OBSTRUCT ANY
PLUMBING, MECHANICAL, OR BUILDING ROOF VENTS.
2.1.4 PROPER ACCESS AND WORKING CLEARANCE AROUND EXISTING
AND PROPOSED ELECTRICAL EQUIPMENT WILL BE PROVIDED IN
ACCORDANCE WITH SECTION NEC 110
2.1.5 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.

EQUIPMENT LOCATIONS
2.2.1 ALL EQUIPMENT SHALL MEET MINIMUM SETBACKS IN
ACCORDANCE WITH NEC 110.26.
2.2.2 WIRING SYSTEMS INSTALLED IN DIRECT SUNLIGHT MUST BE
RATED FOR EXPECTED OPERATING TEMPERATURE AS SPECIFIED BY
2020 NATIONAL ELECTRICAL CODE (NEC).
2.2.3 JUNCTION AND PULL BOXES PERMITTED INSTALLED UNDER PV
MODULES IN ACCORDANCE WITH NEC 690
2.2.4 ALL EQUIPMENT SHALL BE INSTALLED ACCESSIBLE TO QUALIFIED
PERSONNEL IN ACCORDANCE WITH NEC APPLICABLE CODES.
2.2.5 ALL COMPONENTS ARE LISTED FOR THEIR PURPOSE AND RATED
FOR OUTDOOR USAGE WHEN APPROPRIATE.

STRUCTURAL NOTES
2.3.1 RACKING SYSTEM & PV ARRAY WILL BE INSTALLED IN
ACCORDANCE WITH THE 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, IN ACCORDANCE WITH RAIL
MANUFACTURER’S INSTALLATION PRACTICES.
2.3.2 JUNCTION BOX WILL BE INSTALLED PER MANUFACTURER'S
SPECIFICATIONS. IF ROOF-PENETRATING TYPE, IT SHALL BE FLASHED &
SEALED PER LOCAL REQUIREMENTS.
2.3.3 ROOFTOP PENETRATIONS FOR PV RACEWAY WILL BE COMPLETED
AND SEALED W/ APPROVED CHEMICAL SEALANT PER CODE BY A
LICENSED CONTRACTOR.
2.3.4 ALL PV RELATED ROOF ATTACHMENTS TO BE SPACED NO
GREATER THAN THE SPAN DISTANCE SPECIFIED BY THE RACKING
MANUFACTURER OR PROFESSIONAL ENGINEERING GUIDANCE.
2.3.5 WHEN POSSIBLE, ALL PV RELATED RACKING ATTACHMENTS WILL
BE STAGGERED AMONGST THE ROOF FRAMING MEMBERS.

WIRING & CONDUIT NOTES
2.4.1  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.
2.4.2  CONDUCTORS SIZED IN ACCORDANCE WITH THE NEC
2.4.3  AC CONDUCTORS TO BE COLORED OR MARKED PER NEC
2.4.4  LISTED OR LABELED EQUIPMENT SHALL BE INSTALLED AND USED
IN ACCORDANCE WITH ANY INSTRUCTIONS INCLUDED IN THE LISTING
OR LABELING PER NEC

GROUNDING NOTES
2.5.1 GROUNDING SYSTEM COMPONENTS SHALL BE LISTED FOR
THEIR PURPOSE, AND GROUNDING DEVICES EXPOSED TO THE
ELEMENTS SHALL BE RATED FOR SUCH USE.
2.5.2 PV EQUIPMENT SHALL BE GROUNDED IN ACCORDANCE
WITH NEC 690 AND NEC TABLE 250.122.
2.5.3 METAL PARTS OF MODULE FRAMES, MODULE RACKING, AND
ENCLOSURES CONSIDERED GROUNDED IN ACCORDANCE WITH
NEC 250.
2.5.4 EQUIPMENT GROUNDING CONDUCTORS SHALL BE SIZED IN
ACCORDANCE WITH NEC 690 AND INVERTER MANUFACTURER'S
INSTALLATION PRACTICES
2.5.5 EACH MODULE WILL BE GROUNDED AS SHOWN IN
MANUFACTURER DOCUMENTATION AND APPROVED BY THE AHJ.
2.5.6 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.
2.5.7 GROUNDING AND BONDING CONDUCTORS, IF INSULATED,
SHALL BE COLORED GREEN OR MARKED GREEN IF #4 AWG OR
LARGER PER NEC 250
2.5.8 THE GROUNDING ELECTRODE SYSTEM COMPLIES WITH NEC
690 AND NEC 250. IF EXISTING SYSTEM IS INACCESSIBLE, OR
INADEQUATE, A GROUNDING ELECTRODE SYSTEM PROVIDED IN
ACCORDANCE WITH NEC 250, NEC 690 AND THE AHJ.
2.5.9 GROUND-FAULT DETECTION SHALL COMPLY WITH NEC 690
TO REDUCE FIRE HAZARDS

DISCONNECTION AND OVERCURRENT PROTECTION NOTES
2.6.1 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).
2.6.2 DISCONNECTS TO BE ACCESSIBLE TO QUALIFIED UTILITY
PERSONNEL, BE LOCKABLE, AND BE A VISIBLE-BREAK SWITCH
2.6.3 PV SYSTEM CIRCUITS INSTALLED ON OR IN HABITABLE
BUILDINGS SHALL INCLUDE A RAPID SHUTDOWN FUNCTION TO
REDUCE SHOCK HAZARD FOR EMERGENCY RESPONDERS IN
ACCORDANCE WITH 690
2.6.4 ALL OCPD RATINGS AND TYPES SPECIFIED ACCORDING TO
NEC 690 AND 240.
2.6.5 INVERTER ON-GRID BRANCHES SHALL BE CONNECTED TO A
SINGLE BREAKER OR GROUPED FUSE DISCONNECT(S) IN
ACCORDANCE WITH NEC 110.
2.6.6 IF REQUIRED BY THE AHJ, SYSTEM WILL INCLUDE
ARC-FAULT CIRCUIT PROTECTION IN ACCORDANCE WITH NEC
690.11 AND UL1699B.

INTERCONNECTION NOTES
2.7.1 LOAD SIDE INTERCONNECTION SHALL BE IN
ACCORDANCE WITH NEC 705.
2.7.2 THE SUM OF THE UTILITY OCPD AND INVERTER
CONTINUOUS OUTPUT MAY NOT EXCEED 120 PERCENT OF
BUSBAR RATING PER NEC 705.
2.7.3 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 OPPOSITE END OF THE BUS FROM THE UTILITY
SOURCE OCPD IN ACCORDANCE WITH NEC 705.
2.7.4 AT MULTIPLE ELECTRIC POWER SOURCES OUTPUT
COMBINER PANEL, TOTAL RATING OF ALL OVERCURRENT
PROTECTION DEVICES SHALL NOT EXCEED AMPACITY OF
BUSBAR. HOWEVER, THE MAIN OVERCURRENT PROTECTION
DEVICE MAY BE EXCLUDED IN ACCORDANCE WITH NEC 705.
2.7.5 FEEDER TAP INTERCONNECTION (LOAD SIDE) IN
ACCORDANCE WITH NEC 705.
2.7.6 SUPPLY SIDE TAP INTERCONNECTION IN ACCORDANCE
WITH TO NEC 705 WITH SERVICE ENTRANCE CONDUCTORS
IN ACCORDANCE WITH NEC 230.
2.7.7 BACKFEEDING BREAKER FOR ELECTRIC POWER
SOURCES OUTPUT IS EXEMPT FROM ADDITIONAL
FASTENING PER NEC 705.

GENERAL NOTES

PV-05
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LABEL LOCATION: RSD INITIATION DEVICE, AC DISCONNECT
PER CODE: NEC 690.56(C)(2)

ELECTRICAL SHOCK HAZARD

TERMINALS ON THE LINE AND
LOAD SIDES MAY BE ENERGIZED

IN THE OPEN POSITION

WARNING

LABEL LOCATION: COMBINER PANEL, AC
DISCONNECT, POINT OF INTERCONNECTION
PER CODE: NEC 706.15(C)(4), NEC 690.13(B)

WARNING DUAL POWER SOURCE
SECOND SOURCE IS PHOTOVOLTAIC SYSTEM

LABEL LOCATION: MAIN SERVICE DISCONNECT, PRODUCTION/NET METER
PER CODE: NEC 690.59, 705.12(C)

LABEL LOCATION:  MAIN SERVICE DISCONNECT, UTILITY METER
PER CODE: NEC 690.13(B)

POWER SOURCE OUTPUT
CONNECTION. DO NOT RELOCATE

THIS OVERCURRENT DEVICE.

WARNING

LABEL LOCATION: POINT OF INTERCONNECTION
PER CODE: NEC 705.12(B)(3)(2)

LABEL LOCATION: AC DISCONNECT
PER CODE: NEC 705.12(B)(3)(3)

TURN OFF PHOTOVOLTAIC AC
DISCONNECT PRIOR TO
WORKING INSIDE PANEL

WARNING

LABEL LOCATION: COMBINER PANEL(S), MAIN SERVICE DISCONNECT
PER CODE: NEC 110.27(C), OSHA 1910.145(f)(7)

ELECTRICAL SHOCK HAZARD

TERMINALS ON BOTH LINE AND
LOAD SIDES MAY BE ENERGIZED

IN THE OPEN POSITION

WARNING

DC VOLTAGE IS ALWAYS PRESENT WHEN
SOLAR MODULES ARE EXPOSED TO SUNLIGHT

LABEL LOCATION: DC DISCONNECT
PER CODE: NEC 690.13(B)

LABEL LOCATION: AC DISCONNECT
PER CODE: NEC 690.13(B)

LABEL LOCATION: MAIN SERVICE DISCONNECT
PER CODE: NEC 690.56(C)

!

!

!

!

!

PHOTOVOLTAIC POWER SOURCE
LABEL LOCATION: DC CONDUIT/RACEWAYS
PER CODE: NEC 690.31(D)(2)

SOLAR PV DC CIRCUIT
LABEL LOCATION: DC CONDUIT/RACEWAYS
PER CODE: NEC 690.31(D)(2)

LABEL LOCATION: AC DISCONNECT/POINT OF INTERCONNECTION
PER CODE: NEC 690.54

PHOTOVOLTAIC SYSTEM AC DISCONNECT
RATED AC OUTPUT CURRENT: 47.19 A
NOMINAL OPERATING AC VOLTAGE: 240 V

THIS EQUIPMENT FED BY MULTIPLE
SOURCES:

TOTAL RATING OF ALL OVERCURRENT
DEVICES EXCLUDING MAIN POWER

SUPPLY SHALL NOT EXCEED
AMPACITY OF BUSBAR

WARNING!

LABEL LOCATION: MAIN SERVICE DISCONNECT
PER CODE: NEC 705.12(D), NEC 690.59

CAUTION
PHOTOVOLTAIC SYSTEM CIRCUIT IS BACKFED

!

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

SOLAR ELECTRIC
PV PANELS

TURN RAPID SHUTDOWN
SWITCH TO THE

"OFF" POSITION TO
SHUT DOWN PV SYSTEM

AND REDUCE
SHOCK HAZARD
IN THE ARRAY

DO NOT DISCONNECT
UNDER LOAD

LABEL LOCATION: MAIN SERVICE DISCONNECT
PER CODE: NEC 690.15(B) & NEC 690.33(D)(2)

LABEL LOCATION: DC DISCONNECT/INVERTER/PV DIST.
EQUIPMENT
PER CODE: NEC 690.53

MAXIMUM DC VOLTAGE

OF PV SYSTEM

PV SYSTEM

DISCONNECT

RAPID SHUTDOWN SWITCH
FOR SOLAR PV SYSTEM

MAIN PHOTOVOLTAIC
SYSTEM DISCONNECT

MULTIPLE SOURCES OF POWER.
POWER TO THIS BUILDING IS ALSO SUPPLIED

FROM THE FOLLOWING SOURCES WITH
DISCONNECTS LOCATED AS SHOWN:

CAUTION

ADDRESS: 144 SE PATIENCE PL, LAKE CITY, FL 32025

WARNING LABELS

PV-06
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FRONT OF HOUSE

APN #: 094S1708300094
AHJ: COUNTY OF COLUMBIA

UTILITY: CLAY ELECTRIC
COOPERATIVE

ISMAEL MORENO
144 SE PATIENCE PL,
LAKE CITY, FL 32025

PROJECT NAME & ADDRESS

REV DATEDESCRIPTION

REVISIONS

15.600 KW DC-(STC) / 11.310 KW AC
(39) HYUNDAI HIS-S400YH(BK)
(39) ENPHASE IQ8PLUS-72-M-US

SYSTEM DETAILS

PHONE - (407)440-2066

6236 KINGSPOINTE PARKWAY
SUITE 7, ORLANDO, FL 32819

ECO HOME EFFICIENCY GROUP
LLC

REFERENCE ONLY

INSTALLATION
RESOURCE

1

2

3

4

5

6

7

8

9

10

A B C D E F

**DIMENSIONS ARE 2D (FLAT)
PV-07
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APN #: 094S1708300094
AHJ: COUNTY OF COLUMBIA

UTILITY: CLAY ELECTRIC
COOPERATIVE

ISMAEL MORENO
144 SE PATIENCE PL,
LAKE CITY, FL 32025

PROJECT NAME & ADDRESS

REV DATEDESCRIPTION

REVISIONS

15.600 KW DC-(STC) / 11.310 KW AC
(39) HYUNDAI HIS-S400YH(BK)
(39) ENPHASE IQ8PLUS-72-M-US

SYSTEM DETAILS

PHONE - (407)440-2066

6236 KINGSPOINTE PARKWAY
SUITE 7, ORLANDO, FL 32819

ECO HOME EFFICIENCY GROUP
LLC

RESOURCE
DOCUMENTS

R-01
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APN #: 094S1708300094
AHJ: COUNTY OF COLUMBIA

UTILITY: CLAY ELECTRIC
COOPERATIVE

ISMAEL MORENO
144 SE PATIENCE PL,
LAKE CITY, FL 32025

PROJECT NAME & ADDRESS

REV DATEDESCRIPTION

REVISIONS

15.600 KW DC-(STC) / 11.310 KW AC
(39) HYUNDAI HIS-S400YH(BK)
(39) ENPHASE IQ8PLUS-72-M-US

SYSTEM DETAILS

PHONE - (407)440-2066

6236 KINGSPOINTE PARKWAY
SUITE 7, ORLANDO, FL 32819

ECO HOME EFFICIENCY GROUP
LLC

RESOURCE
DOCUMENTS
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APN #: 094S1708300094
AHJ: COUNTY OF COLUMBIA

UTILITY: CLAY ELECTRIC
COOPERATIVE

ISMAEL MORENO
144 SE PATIENCE PL,
LAKE CITY, FL 32025

PROJECT NAME & ADDRESS

REV DATEDESCRIPTION

REVISIONS

15.600 KW DC-(STC) / 11.310 KW AC
(39) HYUNDAI HIS-S400YH(BK)
(39) ENPHASE IQ8PLUS-72-M-US

SYSTEM DETAILS

PHONE - (407)440-2066

6236 KINGSPOINTE PARKWAY
SUITE 7, ORLANDO, FL 32819

ECO HOME EFFICIENCY GROUP
LLC

RESOURCE
DOCUMENTS
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APN #: 094S1708300094
AHJ: COUNTY OF COLUMBIA

UTILITY: CLAY ELECTRIC
COOPERATIVE

ISMAEL MORENO
144 SE PATIENCE PL,
LAKE CITY, FL 32025

PROJECT NAME & ADDRESS

REV DATEDESCRIPTION

REVISIONS

15.600 KW DC-(STC) / 11.310 KW AC
(39) HYUNDAI HIS-S400YH(BK)
(39) ENPHASE IQ8PLUS-72-M-US

SYSTEM DETAILS

PHONE - (407)440-2066

6236 KINGSPOINTE PARKWAY
SUITE 7, ORLANDO, FL 32819

ECO HOME EFFICIENCY GROUP
LLC

RESOURCE
DOCUMENTS
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APN #: 094S1708300094
AHJ: COUNTY OF COLUMBIA

UTILITY: CLAY ELECTRIC
COOPERATIVE

ISMAEL MORENO
144 SE PATIENCE PL,
LAKE CITY, FL 32025

PROJECT NAME & ADDRESS

REV DATEDESCRIPTION

REVISIONS

15.600 KW DC-(STC) / 11.310 KW AC
(39) HYUNDAI HIS-S400YH(BK)
(39) ENPHASE IQ8PLUS-72-M-US

SYSTEM DETAILS

PHONE - (407)440-2066

6236 KINGSPOINTE PARKWAY
SUITE 7, ORLANDO, FL 32819

ECO HOME EFFICIENCY GROUP
LLC

RESOURCE
DOCUMENTS

R-05
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To:

Subject:

Lake City, FL 3225

To whom it may concern,

2023 Florida Building Code 8
th

 Edition, FBC

ASCE 7 Min. Design Loads for Buildings & Other Structures

Design Criteria: Design Wind Speed(Vult) - 120 mph 3sec gust, Exposure Category � C, Risk Category II

Please see attached documents and contact me should you have any questions.

Sincerely,

D. Chad Godwin, PE 81360
Exp. 02/28/2027

Columbia County Building Department

Moreno - Residential PV Roof Mount Installation

Lake City, FL 32055

June 10, 2025

135 NE Hernando Ave

144 SE Patience Pl

     This letter is regarding the proposed installation of a rooftop-mounted Solar PV system on the existing residential 

structure at the subject address. I have reviewed the attachment plan and have determined that the rooftop-mounted PV 

system is in compliance with the applicable sections of the following Codes as amended and adopted by the jurisdiction 

when installed in accordance with the manufacturer's installation instructions:

     The rooftop-mounted photovoltaic panel system has been designed in accordance with FRC R324.4. When roof 

penetrations are necessary, they shall be flashed and sealed in accordance with the manufacture's installation instructions, 

R905.17.3. The PV system consist of the modules, railing, and connection hardware.  Refer to the specific roof type 

calculation pages for PV dead loads. The portions of the existing structure covered with solar panels will be adequate for 

supporting the roof loads per R324.4.1.1. 

     The securement method of the the PV system is to be mounted parallel to the structure with the site specific railing and 

attachments according to the designed plans. The site specific wind load calculations for the module and their supports are 

attached with this document. Fasteners shall be installed to the designated roof member with the proper torque from the 

manufactures installation instructions. 

     It is the contractors responsibility to review all drawings for accuracy and notify the EOR of any discrepancies prior to 

beginning construction. To the best of my knowledge, the plans and specifications comply with the minimum requirements 

of the latest Florida Building code.

     The design wind pressures for rooftop solar panels located on enclosed or partially enclosed buildings of all heights, 

with panels parallel to the roof surface with a tolerance of 2° and with a max height above the roof surface, h2, not 

exceeding 10 in. A min gap of 0.25 in shall be provided between all panels with the spacing of gaps between panels not 

exceeding 6.7 ft. in addition the array shall be located at least 2h2 from the roof edge, a gable ridge, or a hip ridge.
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Roof Angle   

Roof Type   

Roof Covering  

Mean Roof Height   

Roof Truss Spacing

Rafter/Truss Size  

Wind Speed (asd) 93 mph FRC R301.2.1.3 Basic Wind Speed (Ult) 120 mph

Effective Wind Area 21.50 ft
2 26.2 Exposure Cat. C B,C, or D

Wind Directionality Kd 0.85 Table 26.6-1 Elevation <1000 ft

Topographic factor Kzt 1.00 26.8 or 26.8.2 bldg. least hori. dim (typ.) 360 in

Ground Elevation Factor Ke 1.00 Table 26.9-1 Roof Height,  h 15.00 ft

Velocity Exposure Coefficient Kz 0.85 Table 26.10-1

Array Edge Factor gE 1.50 Exposed 29.4.4

Array Edge Factor gE 1.00 Non. Exp 29.4.4

Solar Panel Equalization Factor ga 0.67 Fig. 29.4-8(gap = 0.25")

Velocity Pressure qh 18.80 psf qh=0.00256 KzKztKeV
2

Added Safety Factor 1

Allowable Pullout per mount 907.0 lbs 1. d1 to adjacent array > 2h 2.         

0.4h or 0.6h 6.00 ft Flat - 0.6h, Gab/Hip - 0.4h 2. d2 to the next adjacent  panel >  2h 2. 

10% of least horizontal dim 3.00 ft

Roof Zone Set Back a 3.00 ft

h 2 5 in Not > 10in(panel height above roof)

2h 2 10 in *min distance array shall be from the roof edge, Gable Ridge, or hip ridge

0.25 in min gap between all panels but not > 6.7ft

d1 1.00 ft Horizontal distance orthogonal to panel edge

d2 0.25 ft Horizontal distance from edge of one panel to  the nearest edge in the next row

0.5h 7.50 ft

1 2 3

-1.32 -2.07 -2.5 #N/A

0.53 0.53 0.53 #N/A

-18.3 -30.3 -36.7 #N/A

-16.0 -19.3 -23.6 #N/A

16.0 16.0 16.0 #N/A

16.0 16.0 16.0 #N/A

-347 -574 -696 #N/A

-303.0 -365.7 -446.5 #N/A

-187.3 -309.9 -375.3 #N/A

-163.5 -197.3 -240.9 #N/A

72 72 72 #N/A

72 72 72 #N/A

72 72 72 #N/A

72 72 72 #N/A

24 24 24 #N/A

24 24 24 #N/A B - Horizontal dimension of bldg. normal to wind direction, (ft)

24 24 24 #N/A h = Mean roof height, in (ft), except that eave height shall be used for θ ≤ 10°.

24 24 24 #N/A θ = Angle of Plane of roof from horizontal, degrees.

36

21.50 ft
2

1 lb/ft

296 ft

Wmod 47 lbs

Wmods 1675 lbs

Wmic 144 lbs

WPV rail 296 lbs

Wtotal 2114 lbs

AT 773.88 ft
2

DPV 2.73 psf

Weight/attachment 18.1 lbs

A (ft) B (ft) C (in) D (in) E (in) F (in)

6.31 3.41 11.54 15.47 9.84 11.81

Diameter 6/25 Ultimate

S.G. 0.42 113.4 75.6

Thread Embedment per 1.55 in -113.4 -75.6

# of Fastener 2 28.0 18.7

Pullout Value (Source - FL Product Approval) 907.0 lbf -28.0 -18.7

Gable

Asphalt Shingle

15 ft

24 in O.C.

2 X 4

Landscape

Array

Load Rating - Wind

Load Rating - Snow
Portrait

Load Rating - Wind

Fastener Allowable Pullout

(2) #14-14 x 3" SS HWH TYPE AB Screws

Module load ratings (psf) Allowable( Ult /1.5)

Total Area

Module Area

Rail, Clamps, Mounts

Total Rail Length

Module

Micro/optimizer

*** Spans with Mark through denote allowable Module pressure rating is exceeded.

PV Dead Load HiS-SxxxYH(BK) 385-410 Module Specifications

QTY of Modules (28 in Portrait, 8 in Landscape)

PV Rail

21° to 27°

Dead Load

Load Rating - Snow

R1 Roof Zones - Gable 21° to 27°

 p=qhKd(GCp)(γE)(γa) 

(psf) ASCE 29.4-7

Mx. Span (in) (Portrait)

Mx. Span(in) (Landsc.)

Total Weight

GCp - Uplift

GCp - Down

Cantilever (Portrait) 

Span * 33%

Cantilever (Landsc.) 

Span * 33%

PL(lb) (Portrait Rails)   = 

p * Aeff

PL(lb)(landsc. Rails)    = 

p * Aeff

PV Attachment - Results

Exposed factor = 1.5 for uplift loads on panels that are 

exposed and within a distance of 2h 2 from an edge of 

the array. Modules are condidered Exposed if d1 to the 

roof edge > 0.5h  and one of the following applies:          

Moreno - Residential Calculations Sheet - R1

The securement method of the PV system is to be mounted parallel to the Asphalt Shingle 

roof with the NXT railing and Unirac Stronghold Butyl flashings/attachments. The mounts 

should be staggered, where possible, to allow distribution of the design loads evenly to 

the structure. The mounts shall be installed with (2) #14-14 x 3" SS HWH TYPE AB Screws, 

to Roof Truss

Roof Structure Details

Wind Load Paramaters

10% of least hor. Dim. Or 0.4h, whichever is smaller, but not less than either 4% of Least hor. 

Or 3ft. (flat roof - 0.6h)

Exposed Module Definition

Exposed

Non-Exp.

a = 3ft ; 10% of least hor. Dim. Or 0.4h, whichever is smaller, but not less than 

either 4% of Least hor. Or 3ft. (flat roof - 0.6h)
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Roof Angle   8° to 20°

Roof Type   Gable

Roof Covering  Asphalt Shingle

Mean Roof Height   15 ft

Roof Truss Spacing 24 in O.C.

Rafter/Truss Size  2 X 4

Wind Speed (asd) 93 mph FRC R301.2.1.3 Basic Wind Speed (Ult) 120 mph

Effective Wind Area 21.50 ft
2 26.2 Exposure Cat. C B,C, or D

Wind Directionality Kd 0.85 Table 26.6-1 Elevation <1000 ft

Topographic factor Kzt 1.00 26.8 or 26.8.2 bldg. least hori. dim (typ.) 360 in

Ground Elevation Factor Ke 1.00 Table 26.9-1 Roof Height,  h 15.00 ft

Velocity Exposure Coefficient Kz 0.85 Table 26.10-1

Array Edge Factor gE 1.50 Exposed 29.4.4

Array Edge Factor gE 1.00 Non. Exp 29.4.4

Solar Panel Equalization Factor ga 0.67 Fig. 29.4-8(gap = 0.25")

Velocity Pressure qh 18.80 psf qh=0.00256 KzKztKeV
2

Added Safety Factor 1

Allowable Pullout per mount 907.0 lbs 1. d1 to adjacent array > 2h 2.         

0.4h or 0.6h 6.00 ft Flat - 0.6h, Gab/Hip - 0.4h 2. d2 to the next adjacent  panel >  2h 2. 

10% of least horizontal dim 3.00 ft

Roof Zone Set Back a 3.00 ft

h 2 5 in Not > 10in(panel height above roof)

2h 2 10 in *min distance array shall be from the roof edge, Gable Ridge, or hip ridge

0.25 in min gap between all panels but not > 6.7ft

d1 1.00 ft Horizontal distance orthogonal to panel edge

d2 0.25 ft Horizontal distance from edge of one panel to  the nearest edge in the next row

0.5h 7.50 ft

1 2 3

GCp - Uplift -1.67 -2.27 -3.00 #N/A

GCp - Down 0.53 0.53 0.53 #N/A

-24.0 -33.6 -45.3 #N/A

-16.0 -21.5 -29.3 #N/A

16.0 16.0 16.0 #N/A

16.0 16.0 16.0 #N/A

-454 -636 -858 #N/A

-303.0 -407.2 -555.3 #N/A

-245.1 -343.2 -463.0 #N/A

-163.5 -219.7 -299.6 #N/A

72 72 72 #N/A

72 72 72 #N/A

72 72 72 #N/A

72 72 72 #N/A

24 24 24 #N/A

24 24 24 #N/A B - Horizontal dimension of bldg. normal to wind direction, (ft)

24 24 24 #N/A h = Mean roof height, in (ft), except that eave height shall be used for θ ≤ 10°.

24 24 24 #N/A θ = Angle of Plane of roof from horizontal, degrees.

3

21.50 ft
2

1 lb/ft

21 ft

Wmod 47 lbs

Wmods 140 lbs

Wmic 12 lbs

WPV rail 21 lbs

Wtotal 172 lbs

AT 64.49 ft
2

DPV 2.67 psf

Weight/attachment 19.2 lbs

A (ft) B (ft) C (in) D (in) E (in) F (in)

6.31 3.41 11.54 15.47 9.84 11.81

Diameter 6/25 Ultimate

S.G. 0.42 113.4 75.6

Thread Embedment per 1.55 in -113.4 -75.6

# of Fastener 2 28.0 18.7

Pullout Value (Source - FL Product Approval) 907.0 lbf -28.0 -18.7

Load Rating - Snow
Portrait

Load Rating - Wind

Load Rating - Snow
Landscape

Load Rating - Wind

Allowable( Ult /1.5)

Total Rail Length

Module

Array

Micro/optimizer

PV Rail

Total Weight

Total Area

Dead Load

Fastener Allowable Pullout

(2) #14-14 x 3" SS HWH TYPE AB Screws

Module load ratings (psf)

Rail, Clamps, Mounts

Mx. Span (in) (Portrait)

Mx Span (Landsc.)
a = 3ft ; 10% of least hor. Dim. Or 0.4h, whichever is smaller, but not less than 

either 4% of Least hor. Or 3ft. (flat roof - 0.6h)Cantilever (Portrait) 

Span * 33%

Cantilever (Landsc.) 

Span * 33%

*** Spans with Mark through denote allowable Module pressure rating is exceeded.

PV Dead Load HiS-SxxxYH(BK) 385-410 Module Specifications

QTY of Modules (3 in Portrait,  )

Module Area

PL(lb)(landsc. Rails)    

= p * Aeff

Wind Load Paramaters

Exposed Module Definition

Exposed factor = 1.5 for uplift loads on panels 

that are exposed and within a distance of 2h 2 

from an edge of the array. Modules are 

condidered Exposed if d1 to the roof edge > 0.5h 

and one of the following applies:                              

10% of least hor. Dim. Or 0.4h, whichever is smaller, but not less than either 4% of Least hor. 

Or 3ft. (flat roof - 0.6h)

PV Attachment - Results

Exposed R2 Roof Zones - Gable 8° to 20°

Non-Exp.

 p=qhKd(GCp)(γE)(γa) 

(psf) ASCE 29.4-7

PL(lb) (Portrait Rails) 

= p * Aeff

Roof Structure Details Moreno - Residential Calculations Sheet - R2

The securement method of the PV system is to be mounted parallel to the Asphalt Shingle 

roof with the NXT railing and Unirac Stronghold Butyl flashings/attachments. The mounts 

should be staggered, where possible, to allow distribution of the design loads evenly to 

the structure. The mounts shall be installed with (2) #14-14 x 3" SS HWH TYPE AB Screws, 

to Roof Truss
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