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PE90605

01 VICINITY

02 AERIAL

MARSHALL GARNER
481 SOUTHWEST HORSE WAY LAKE CITY FLORIDA 32024 UNITED 
STATES
30.0979467,-82.7792620
SYSTEM TIER (UTILITY): TIER 1 (11.6 KWDC*0.85 = 9.86 KWAC)
SCOPE OF WORK: INSTALLATION OF SOLAR PANELS AND ASSOCIATED ELECTRICAL EQUIPMENT.

PROJECT INFORMATION
DISTRICTS

DESIGN SPECS

GOVERNING CODES

SYSTEM

COUNTY: COLUMBIA COUNTY
JURISDICTION: UN-INCORPORATED COLUMBIA

WIND EXPOSURE: B
RISK CATEGORY: II
WIND SPEED (MPH): 130
SNOW LOAD (PSF): 0

BUILDING: FBC 2023/ASCE 7-22
ELECTRICAL: NEC 2020
FIRE: FFPC, 8th ed. (2023)/NFPA 1 2021 ed.

SIZE (KWDC): 11.6
EST KWH/YR: 16650
# PANELS: 29
PANEL: TXI10-400
INVERTER(S): IQ8PLUS-72-2-US
VOLTAGE (V): 240

SHEET INDEX
T1COVER

G1GENERAL

S1LAYOUT

SL1LOCATIONS PLAN

SP1-SP2ATTACHMENT PLAN

SA1ATTACHMENT DETAIL

E1ELECTRICAL DIAGRAM

EL1LABELS

D1-D8DATASHEETS
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02 CERTIFICATIONS

ELECTRICAL CERTIFICATION
1.1   PER FL STATUTE 377.705: I RYAN GITTENS PE#: PE90605 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, FBC 107

STRUCTURAL CERTIFICATION
2.1   PER FL STATUTE 377.705: I RYAN GITTENS PE#: PE90605 AN ENGINEER LICENSED PURSUANT TO CHAPTER 471, CERTIFY THAT THE 
INSTALLATION OF THE SOLAR MODULES IS IN COMPLIANCE WITH FBC 2023 8TH EDITION, CHAPTER 3. BUILDING STRUCTURE WILL SAFELY 
ACCOMMODATE WIND LATERAL AND UPLIFT FORCES, AND EQUIPMENT DEAD LOADS

STRUCTURAL EVALUATION
3.1   THE EXISTING STRUCTURE APPEARS TO BE BUILT TO INDUSTRY STANDARDS AND IS IN ORIGINAL CONDITION. IF STRUCTURALLY SOUND, THE 
EXISTING ROOF STRUCTURE IS CAPABLE OF ITS CODE REQUIRED LOADS. THE ADDITIONAL LOADS SUPERIMPOSED BY THE PHOTOVOLTAIC 
SYSTEM ARE NEGLIGIBLE AND WILL HAVE NO EFFECT ON ROOF PERFORMANCE. INSTALLERS/INSPECTORS MUST ENSURE THAT THE EXISTING 
ROOF FRAMING SYSTEM IS UNDAMAGED OR NOT DEFECTIVE IN ANYWAY PRIOR TO INSTALLATION OF THE ROOF MOUNTED SOLAR SYSTEM TO 
VERIFY THAT THE EXISTING ROOF IS CAPABLE OF SUPPORTING THE ADDITIONAL LOADS.

03 ELECTRICAL NOTES

GENERAL
1.1   THE PROJECT IS DESIGNED IN GENERAL ACCORDANCE WITH FBC 2023/ASCE 7-22 AND OTHER REFERENCED CODES.
1.2   ABBREVIATIONS OTHER THAN AS PROVIDED ARE INDUSTRY STANDARD.
1.3   CONDITION AND CONSTRUCTION OF ROOF ASSEMBLY SHALL BE VERIFIED BY PHYSICAL INSPECTION AND ACCEPTED BY CONTRACTOR 
PRIOR TO COMMENCEMENT.
1.4   WORK TO BE COMPLETED SHALL BE VERIFIED BY INSTALLER AND ELECTRICIAN PRIOR TO COMMENCEMENT AND MATERIAL ORDER.
1.5   ALL CONTRACTORS AND SUB-CONTRACTORS SHALL INSPECT THE SITE AND ALL RESPECTIVE BUILDINGS IMMEDIATELY BEFORE PREPARING 
ANY BID AND BEFORE ORDERING ANY MATERIALS, AND SHALL PROVIDE CONTRACTOR WRITTEN NOTICE OF ANY DISCREPANCY BETWEEN FIELD 
CONDITIONS AND THE PLANS.
1.6   REQUIRED PLAN DIMENSIONS NOT PROVIDED SHALL BE CONFIRMED WITH ENGINEER OF RECORD. DIMENSIONS IN PARENTHESES ARE FOR 
ENGINEERING REFERENCE ONLY.
1.7   UNPLANNED ALTERATION OF STRUCTURAL ROOF OR WALL FRAMING SHALL REQUIRE WRITTEN APPROVAL BY THE EOR AND OWNER; PLANS 
SHALL BE SO REVISED.
1.8   BEST MANAGEMENT PRACTICES SHALL BE EXERCISED AT ALL TIMES TO MAINTAIN A SAFE AND CLEAN JOBSITE IN COORDINATION WITH 
PROPERTY OWNER AS APPLIES TO PARKING, TRASH REMOVAL, STORAGE, SOUND, UTILITIES AND TIMES OF WORK.
1.9   NO WORK SHALL BE PERFORMED IN RIGHT-OF-WAY OR EASEMENTS WITHOUT WRITTEN PERMISSION FROM THE APPROPRIATE PERMITTING 
AGENCY AND OWNER.
1.10   IN THE EVENT OF WEATHER AND OTHER CIRCUMSTANCES THAT COULD MATERIALLY AFFECT BUILDING CONDITIONS OR INSTALLATION, 
CONTRACTOR SHALL PERFORM A RE-INSPECTION AS REQUIRED THEN ADJUST PROJECT SCHEDULE TO INCLUDE RESPECTIVE PLAN REVISIONS.
1.11   INTERIOR FINISHES INCLUDING DRYWALL, FLOORING, PAINT, AND TRIM WORK SHALL BE REPAIRED IF MODIFIED OR DAMAGED DURING 
INSTALLATION PROCESS.

ROOF FIRE SAFETY
2.1   FIRE PROTECTION PROCEDURES SHALL BE FOLLOWED IN ACCORDANCE WITH FFPC, 8th ed. (2023)/NFPA 1 2021 ed.. WORK SHALL BE 
INSPECTED PRIOR TO COVER BY BUILDING INSPECTOR, AND EOR UPON REQUEST.
2.2   ACCESS POINT FOR FIRE DEPT. LADDER(S) SHALL BE CLEAR OF OPENINGS/OBSTRUCTIONS.
2.3   WORK SHALL BE PERFORMED IN ACCORDANCE WITH ROOF SAFETY RATING (CLASS A). (UL 790/ASTM E108)

NOTE TO INSTALLER
3.1   ALL PANELS SHALL BE ATTACHED TO EXISTING ROOF STRUCTURE USING THE REQUIRED NUMBER OF ATTACHMENTS IN THE PROPER 
CONFIGURATION AS DEFINED IN THIS PLAN SET.
3.2   ALL PANELS SHALL BE FULLY OUTSIDE OF ANY ROOF AREAS DEFINED AS FIRE SETBACK IN THIS SITE PLAN. FIRE SETBACKS ARE DEFINED 
BY THE DIMENSIONS IN RED AND ARE CONSIDERED ABSOLUTE.
3.3   ANY DIMENSIONS NOTED AS "MAX" SHALL BE BE UNDERSTOOD TO BE ABSOLUTE REQUIREMENTS WITH A TOLERANCE OF +-0.0"
3.4   ANY DIMENSIONS NOTED AS "MIN SHALL BE BE UNDERSTOOD TO BE ABSOLUTE REQUIREMENTS WITH A TOLERANCE OF +-0.0"
3.5   STANDARD DIMENSIONS (NOT INCLUDING FIRE SETBACKS) SHALL BE UNDERSTOOD TO BE REQUIREMENTS WITH A TOLERANCE OF +-2.0"
3.6   ANY DIMENSIONS NOTED AS APPROX SHALL BE UNDERSTOOD TO BE APPROXIMATE IN NATURE AND SHOULD BE USED AS A GUIDE. EXACT 
PLACEMENT OF THE PANELS RELATIVE TO THESE DIMENSIONS ARE LEFT TO THE INSTALLERS DISCRETION ASSUMING THAT ALL OTHER DEFINED 
REQUIREMENTS ARE MET.
3.7   ANY DIMENSIONS IN PARENTHESES () ARE FOR ENGINEERING REFERENCE ONLY AND ARE NOT NEEDED FOR INSTALLATION.
3.8   IT IS THE CONTRACTOR RESPONSIBILITY TO INSTALL THE SYSTEM AND ITS SUPPORTS AS INDICATED IN THESE PLANS. THE CONTRACTOR 
SHALL CONTACT THE ENGINEER OF RECORD IF SITE CONDITIONS DIFFER FROM WHAT IS DEPICTED ON PLANS.

ATTACHMENT SYSTEM
4.1   ATTACHMENT SYSTEM AND FLASHING METHOD SHALL BE CONSTRUCTED ACCORDING MANUFACTURER'S INSTALLATION MANUAL AND AS 
SPECIFIED BY EOR.

EQUIPMENT NOTES
1.1   NEW EQUIPMENT CLEARANCES: 36" (FRONT), 30" (WORK AROUND), 6 FT (OH) (NEC 110.26)
1.2   NEW EQUIPMENT AND COMPONENTS SHALL BE CERTIFIED BY A NATIONAL LABORATORY.
1.3   EQUIPMENT SHALL BE INSTALLED AND USED ACCORDING TO INSTALLATION MANUAL OR SPECIFICATIONS, AND SHALL BE RATED FOR 
OUTDOOR USE IF INSTALLED OUTSIDE

GENERAL NOTES
2.1   INSTALLER SHALL FURNISH ALL LABOR, MATERIALS AND EQUIPMENT NECESSARY FOR THE INSTALLATION OF A COMPLETE ELECTRICAL 
SYSTEM PURSUANT TO THE PLANS IN ACCORDANCE WITH THE BUILDING CODE, OSHA AND ALL OTHER APPLICABLE CODES AND ORDINANCES. 
2.2   ELECTRICAL WORK AND RESPECTIVE PREPARATION WORK SHALL BE PERFORMED BY PROPERLY LICENSED SUBCONTRACTORS.
2.3   MATERIALS SHALL BE INCLUDED IN THE PLANS AND ANY NECESSARY EQUIVALENT SUBSTITUTIONS SHALL BE APPROVED BY THE EOR 
2.4   CONDUCTORS SHALL BE COPPER OF 98% CONDUCTIVITY. CABLES SHALL BE RATED FOR APPLICABLE VOLTAGE, SINGLE-CONDUCTOR IN 
THERMOPLASTIC INSULATION SUITABLE FOR CONTINUOUS OPERATION AT 75° C. INSULATION SHALL BE COLOR-CODED #6 AND SMALLER. COLOR-
CODED TAPE SHALL BE USED ON #4 AND LARGER.
2.5   CONDUCTORS SHALL BE RUN IN CONDUIT WHEN NOT BENEATH MODULES. EXPOSED CONDUIT IS PERMITTED IN GARAGES OR OTHER 
AREAS ACCEPTABLE TO OWNER AND AS APPROVED BY EOR.
2.6   FLEXIBLE CONDUIT SHALL BE USED FOR VIBRATING EQUIPMENT AND RECESSED MOUNTED FIXTURES AND SHALL BE SEALED WITH LIQUID 
TIGHT IF EXPOSED TO WEATHER WITH GREEN BOND CONDUCTOR INSTALLED TOGETHER AT CIRCUIT CONDUCTORS. GALVANIZED EMT WITH SET-
SCREW MAY BE USED FOR INTERIOR LOCATIONS. PVC WITH GREEN BOND CONDUCTOR (NEC 250) MAY BE USED IN UG LOCATIONS.
2.7   FOR PIERCING TAPS, THE TOTAL AREA OF ALL CONDUCTORS, SPLICES, AND TAPS INSTALLED AT ANY CROSS SECTION OF THE WIRING 
SPACE SHALL NOT EXCEED 75 PERCENT OF THE CROSS-SECTIONAL AREA OF THAT SPACE (NEC 312.8.A).
2.8   PV AC DISCONNECT SHALL BE SERVICE ENTRANCE RATED IF CONNECTED TO SUPPLY SIDE OF SERVICE
2.9   ALL FUSES SHALL BE (R) RATED AND SHALL HAVE APPROPRIATE REJECTION CLIPS
2.10   HVAC CONDUCTORS, CIRCUIT BREAKERS AD FUSES SHALL BE REPLACED AS NECESSARY TO COMPLY WITH MANUFACTURER'S 
RECOMMENDED OVER-CURRENT PROTECTION. CONDUIT AND BREAKERS SHALL BE COORDINATED WITH THE EQPT. NAMEPLATE. OTHER 
CIRCUITS PULLING 208-240V SHALL BE INSPECTED FOR COMPLIANCE WITH CONDUCTOR AND OVER-CURRENT PROTECTION REQUIREMENTS. 
REPLACEMENT SHALL BE THE RESPONSIBILITY OF THE OWNER AND PERFORMED BEFORE CONTRACTOR PERFORMS INITIAL SYSTEM TESTING.
2.11   THE SUGGESTED EQUIPMENT MOUNTING LOCATION MAY BE ADJUSTED AT INSTALLER'S DISCRETION SO LONG AS LOCAL AHJ 
REQUIREMENTS ARE ADHERED TO

CONDUIT NOTES
3.1   PVC SCH 40 OR SCH 80 MAY BE USED AS REQUIRED FOR ADDITIONAL SAFETY OR FOR RUNS <= FT WITH UPSIZE ACCORDING TO FILL TABLE.
3.2   ELECTRICAL METALLIC TUBING (EMT) NEC Art. 358:
3.3   1. EMT SHALL BE FASTENED EVERY 10 FT & FROM BOX, FITTING, TERMINAL POINT.
3.4   2. BENDS BETWEEN PULL POINTS SHALL COMBINE LESS THAN OR EQUAL TO 360°.
3.5   3. CONNECTORS SHALL BE CORROSION RESISTANT.
3.6   4. GASKETS SHALL BE WATERTIGHT.
3.7   5. COUPLINGS AND CONNECTORS SHALL BE RAIN-TIGHT OR RAIN-TIGHT/INSULATED. NEC FILL TABLES
3.8   RIGID PVC CONDUIT TABLE: SCHEDULE 80-C10/40-C11
3.9   FLEXIBLE METALLIC CONDUIT-TABLE C3
3.10   LIQUIDTIGHT FLEXIBLE CONDUIT TABLE-METALLIC C7/NON-METALLIC (FNMC-B)-CS

ELECTRICIAN NOTES:
4.1   1. CONFIRM GROUND CONDUCTOR (EGC) & EXISTING GROUNDING ELECTRODE (GE)
4.2   2. CONFIRM BUSBAR RATINGS & FEEDERS. IF ACTUAL CONDITIONS DIFFER, NOTIFY EOR.
4.3   3. CONDUCTORS MAY BE COMBINED USING RATED JUNCTIONS BOXES/CONDUIT UP-SIZE.
4.4   EXPANSION NOTE: FITTINGS SHALL BE INSTALLED BETWEEN SECURELY-MOUNTED ELBOWS AND TERMINATION POINTS (NOT INCL. WYES). IF 
JOINT IS VERTICAL, OPEN-END SHALL BE SECURELY FASTENED IN DOWN POSITION W/COUPLING INSTALLED CLOSE TO TOP OF RUN W/ BARREL 
ALSO DOWN AND LOWER END SECURED AT BOTTOM TO ALLOW UPWARD MOVEMENT. (SEC. 352.44 NEC)

BONDING & GROUNDING NOTE:
5.1   1. MODULES SHALL BE BONDED BY BONDING MID-CLAMPS ACCORDING TO INSTALLATION MANUAL MODULES WHICH CAN NOT BE FULLY 
BONDED SHALL BE PROPERLY GROUND USING GROUNDING LUG WIRED DIRECTLY TO SYSTEM GROUND WIRE. ALTERNATIVES REQUIRE A 
CUSTOMIZED PLAN FROM EOR.
5.2   2. (2) ROD AND PIPE ELECTRODES REQUIRED. ROD AND PIPE ELECTRODES SHALL NOT BE LESS THAN 2.44 M (8 FT) IN LENGTH AND SHALL 
CONSIST OF THE FOLLOWING MATERIALS: COPPER, GALVANIZED STEEL, STAINLESS STEEL
5.3   3. GROUNDING ELECTRODES OF PIPE OR CONDUIT SHALL NOT BE SMALLER THAN METRIC DESIGNATOR 21 (TRADE SIZE 3/4) AND, WHERE OF 
STEEL, SHALL HAVE THE OUTER SURFACE GALVANIZED OR OTHERWISE METAL-COATED FOR CORROSION PROTECTION.
5.4   4. ROD-TYPE GROUNDING ELECTRODES OF STAINLESS STEEL AND COPPER OR ZINC-COATED STEEL SHALL BE AT LEAST 15.87 MM (5/8 IN.) IN 
DIAMETER, UNLESS LISTED.
5.5   5. THE METAL WATER PIPING SYSTEM SHALL BE BONDED AS REQUIRED PER NEC 250.104
5.6   6. INTERSYSTEM BONDING REQUIRED PER NEC 250.94

SMOKE ALARM NOTES:
6.1   INTERCONNECTED SMOKE ALARMS SHALL BE INSTALLED THROUGHOUT THE DWELLING, INCLUDING IN ROOMS, ATTACHED GARAGES, AND 
AREAS IN WHICH ESS ARE INSTALLED IN COMPLIANCE WITH LOCAL BUILDING CODE. WHERE ESS ARE INSTALLED IN AN ATTACHED GARAGE OR 
AREA IN WHICH SMOKE ALARMS CANNOT BE INSTALLED IN ACCORDANCE WITH THEIR LISTING, AN INTERCONNECTED LISTED HEAT ALARM 
SHALL BE INSTALLED AND BE CONNECTED TO THE SMOKE ALARM SYSTEM REQUIRED BY THE LOCAL BUILDING CODE PER NFPA 855 EDITION 
2020 15.9.2.

SURGE PROTECTION NOTE:
7.1   PER NEC 230.67(D) WHERE SERVICE EQUIPMENT IS REPLACED, A SURGE-PROTECTIVE DEVICE (SPD) SHALL BE PROVIDED TO NEW SERVICE 
EQUIPMENT
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ROOF TYPE 1
MATERIAL: METAL
ATTACHMENT: (158) S5!-PROTEA
RAIL: (217') IRONRIDGE-XR10
MAX POINT DEADLOAD: 11 lbs
MAX DIST DEADLOAD: 2.88 psf
MAX ANCHOR LOAD: -74 lbf
MIN SAFETY FACTOR: 7.48

RELEVANT DIMS
LEAST HORIZ DIM: 60'
ROOF HEIGHT(S), h/EXPOSED DIST, d1: 15'/7.5'
ZONE WIDTH, a: 6'

ARRAY(S)
MODULES: (29) TXI10-400
ARRAY AREA: 610 SQFT

01 PLAN VIEW

02 SYSTEM SUMMARY

03 NOTES

04 STRUC. EVALUATION/CERTIFICATION

EQUIPMENT LEGEND

PM -POWER METER

MP -MAIN PANEL

ACD -AC DISCONNECT

INV -INVERTER/COMBINER

ZONE WIDTHS

PITCHED:

< NA' > -1

< 6' > -2

< 6' > -3

GENERAL
1.1   EXISTING VENTS, SKYLIGHTS OR EXHAUST OUTLETS SHALL NOT BE 
COVERED BY THE SOLAR PV SYSTEM.
1.2   MODULES SHALL NOT OVERHANG ANY RIDGE, HIP OR ROOF EDGE.
1.3   CONTRACTOR SHALL NOTIFY ENGINEER/DESIGNER OF ANY 
CHANGES.
1.4   PANELS SHALL BE A MINIMUM OF 10IN AWAY FROM ROOF EDGE.

BASED ON OUR REVIEW, THE EXISTING MEMBERS COMPLY WITH FBC 
2023/ASCE 7-22 DESIGN SPAN RATINGS WITH SUFFICIENT CAPACITY TO 
SUPPORT THE NEW LOADS IMPOSED BY THE PROPOSED SOLAR ARRAY. 

THE SPECIFICATIONS SHOWN IN THIS CONSTRUCTION PLAN WERE 
DESIGNED PER FBC 2023/ASCE 7-22 FOR A WIND SPEED OF 130  MPH, 
EXPOSURE CATEGORY B FOR RISK CATEGORY II BUILDING WITH 0 PSF 
SNOW LOAD.
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01 LOCATIONS PLAN

PANEL ID SIDE DIM (in)
A00 T 24
A00 L 19.32
A10 L 18.6
A17 R 22.92
A17 B 91.8
A07 T 26.28
A07 R 27.6
A20 B 54.24
A20 L 18
A26 R 62.88
A26 B 53.64
C32 R 24.36
C32 B 37.32
C42 T 17.52
C42 R 24
C30 B 37.32
C30 L 228.84
C40 T 16.68
C40 L 270

ARRAY OFFSETS
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 -ZONE 1/1'

 -ZONE 2

 -ZONE 3

LEGEND PARAMETERS

ARRAY
MODULE: (23) TXI10-400
TOTAL AREA: 483.52 SQFT

HARDWARE
RAIL: 172' IRONRIDGE-XR10
ATTACHMENT: (122) S5!-PROTEA
ANCHORAGE: RIB/SEAM

FRAMING
SIZE: MIN. 2X4
SPACING: 24" OC

ROOF
MEAN HEIGHT: 15'
MATERIAL: METAL (9" OC RIBS/SEAMS)
SHAPE: GABLE

GEOGRAPHY
EXPOSURE CAT: B
WIND SPEED: 130 MPH
GND SNOW LOAD: 0 PSF

LOAD CALCS PER FBC 2023/ASCE 7-22 PLANE A | AZ: 122° | P: 20° | TOF: 94%
0 TOF 100

DEAD LOAD CALC
LOADS:
Panel = 46.3lbs
Anchors = 1.2lbs
Rail = 0.72lbs/ft
Misc = 1.6lbs/panel

DEADLOAD PER ROW, Fdr:
Fdr = (lbs/panel*#panels/row) +
(lbs/ft-rail*ft-rail/row)*2 +
(lbs/anchor*#anchors/row) +
(misc-lbs/panel*#panels/row) (lbf)

DIST DEADLOAD, Fdd:
Fdd = Fdr/(area/panel*#panels/row) (psf)

DEADLOAD PER ANCHOR, Fda:
Fda = Fdr/(#anchors/row) (lbs)

PANELS PARALLEL TO SURFACE, 29.4.4
CRITERIA:
- Panels parallel to roof surface (within 2 deg)
- Max height of panel above roof, h1 & h2 OF 10"
- Min panel gap of 0.25"
- Min edge distance 2*h2
- Max panel chord length of 6.7'

UPLIFT ON ONE PANEL, Fup = P*A (lbf)
Per ASCE 2.4, 26.10.2 & 29.4.4
P = pasd = 0.6*p = 0.6*qh*(GCp)*(YE)*(Ya), A = load area

UPLIFT PER ROW, Fur = SUM(Fup(0):Fup(n)) (lbf)
Where Fup(0):Fup(n) = loads from first to last panel in row

UPLIFT PER ANCHOR, Fua = Fur/(#ANCHORS/ROW) (lbf)

LOAD PER ANCHOR, Fa = 0.6*Fda + Fua (lbf)

SAFETY FACTOR, SF = Ftest/Fa

VELOCITY PRESSURE qh = 0.00256*Kz*Kzt*Kd*Ke*V^2 = 21 (lb/sqft)
Where Kz = 0.57, Kzt = 1, Kd = 0.85, Ke = 1, V = 130

EXT PRESSURE COEFFICIENT, GCp:
GCp varies per roof & zone, 30.3-2A-I to 30.3.7: Aeff = 21.02 sqft (1 panel)

EXPOSURE FACTOR, YE:
YE = 1.5 for uplift loads on panels that are exposed and within a distance 
2*h2 from the end of a row at an exposed edge of the array; YE = 1.0 
elsewhere for uplift loads and for all downward loads, as illustrated in Fig. 
29.4-7. A panel is defined as exposed if d1 to the roof edge > 0.5h and 
one of the following applies: 1. d1 to the adjacent array > 2*h2 or 2. d2 to 
the next adjacent panel > 2*h2.

PRESSURE EQUALIZATION FACTOR, Ya:
Ya is given as 0.59 per 29.4.4, 29.4-8 with h2 = 5"+ & panel gap = 0.37"

ZONES
f0: 1' (Flat)
f1: 1 (Flat)
f2: 2 (Flat)
f3: 3 (Flat)
g1: 1 (Gable)
g2: 2 (Gable)
g3: 3 (Gable)
h1: 1 (Hip)
h2: 2 (Hip)
h3: 3 (Hip)

ROW: 0 (8 MODS)
NOM SPAN: 18"
MAX SPAN: 18"
MAX CANTILEVER: 26"
UPLIFT/ROW, Fur: -3173 lbf
#ANCHORS: 42
LOAD/ANCHOR, Fa: -69 lbf
TEST LOAD/ANCHOR: -550 lbf
SF: 8
DIST LOAD, Fdd: 2.83 psf
POINT LOAD, Fda: 11.35 lbs
ROOF PITCH: 07-20 deg
PANEL TILT: 0 deg
AZIMUTH: 122 deg

Z: g3
P: -22 psf
GCp: -3.02

A00

Z: g3
P: -22 psf
GCp: -3.02

A01

Z: g2
P: -17 psf
GCp: -2.28

A02

Z: g2
P: -17 psf
GCp: -2.28

A03

Z: g2
P: -17 psf
GCp: -2.28

A04

Z: g2
P: -17 psf
GCp: -2.28

A05

Z: g2
P: -17 psf
GCp: -2.28

A06

Z: g3
P: -22 psf
GCp: -3.02

A07

4"

ROW: 1 (8 MODS)
NOM SPAN: 18"
MAX SPAN: 18"
MAX CANTILEVER: 26"
UPLIFT/ROW, Fur: -2937 lbf
#ANCHORS: 42
LOAD/ANCHOR, Fa: -63 lbf
TEST LOAD/ANCHOR: -550 lbf
SF: 8.72
DIST LOAD, Fdd: 2.83 psf
POINT LOAD, Fda: 11.35 lbs
ROOF PITCH: 07-20 deg
PANEL TILT: 0 deg
AZIMUTH: 122 deg

Z: g2
P: -17 psf
GCp: -2.28

A10

Z: g2
P: -17 psf
GCp: -2.28

A11

Z: g1
P: -16 psf
GCp: -1.67

A12

Z: g1
P: -16 psf
GCp: -1.67

A13

Z: g1
P: -16 psf
GCp: -1.67

A14

Z: g1
P: -16 psf
GCp: -1.67

A15

Z: g2
P: -17 psf
GCp: -2.28

A16

Z: g2
P: -25 psf
GCp: -2.28

A17

4"

ROW: 2 (7 MODS)
NOM SPAN: 18"
MAX SPAN: 18"
MAX CANTILEVER: 26"
UPLIFT/ROW, Fur: -2423 lbf
#ANCHORS: 38
LOAD/ANCHOR, Fa: -57 lbf
TEST LOAD/ANCHOR: -550 lbf
SF: 9.62
DIST LOAD, Fdd: 2.84 psf
POINT LOAD, Fda: 11.02 lbs
ROOF PITCH: 07-20 deg
PANEL TILT: 0 deg
AZIMUTH: 122 deg

Z: g2
P: -17 psf
GCp: -2.28

A20

Z: g2
P: -17 psf
GCp: -2.28

A21

Z: g1
P: -16 psf
GCp: -1.67

A22

Z: g1
P: -16 psf
GCp: -1.67

A23

Z: g1
P: -16 psf
GCp: -1.67

A24

Z: g2
P: -17 psf
GCp: -2.28

A25

Z: g2
P: -17 psf
GCp: -2.28

A26

4"
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 -ZONE 1/1'

 -ZONE 2

 -ZONE 3

LEGEND PARAMETERS

ARRAY
MODULE: (6) TXI10-400
TOTAL AREA: 126.14 SQFT

HARDWARE
RAIL: 45' IRONRIDGE-XR10
ATTACHMENT: (36) S5!-PROTEA
ANCHORAGE: RIB/SEAM

FRAMING
SIZE: MIN. 2X4
SPACING: 24" OC

ROOF
MEAN HEIGHT: 15'
MATERIAL: METAL (9" OC RIBS/SEAMS)
SHAPE: MIXED

GEOGRAPHY
EXPOSURE CAT: B
WIND SPEED: 130 MPH
GND SNOW LOAD: 0 PSF

LOAD CALCS PER FBC 2023/ASCE 7-22 PLANE C | AZ: 32° | P: 20° | TOF: 76%
0 TOF 100

DEAD LOAD CALC
LOADS:
Panel = 46.3lbs
Anchors = 1.2lbs
Rail = 0.72lbs/ft
Misc = 1.6lbs/panel

DEADLOAD PER ROW, Fdr:
Fdr = (lbs/panel*#panels/row) +
(lbs/ft-rail*ft-rail/row)*2 +
(lbs/anchor*#anchors/row) +
(misc-lbs/panel*#panels/row) (lbf)

DIST DEADLOAD, Fdd:
Fdd = Fdr/(area/panel*#panels/row) (psf)

DEADLOAD PER ANCHOR, Fda:
Fda = Fdr/(#anchors/row) (lbs)

PANELS PARALLEL TO SURFACE, 29.4.4
CRITERIA:
- Panels parallel to roof surface (within 2 deg)
- Max height of panel above roof, h1 & h2 OF 10"
- Min panel gap of 0.25"
- Min edge distance 2*h2
- Max panel chord length of 6.7'

UPLIFT ON ONE PANEL, Fup = P*A (lbf)
Per ASCE 2.4, 26.10.2 & 29.4.4
P = pasd = 0.6*p = 0.6*qh*(GCp)*(YE)*(Ya), A = load area

UPLIFT PER ROW, Fur = SUM(Fup(0):Fup(n)) (lbf)
Where Fup(0):Fup(n) = loads from first to last panel in row

UPLIFT PER ANCHOR, Fua = Fur/(#ANCHORS/ROW) (lbf)

LOAD PER ANCHOR, Fa = 0.6*Fda + Fua (lbf)

SAFETY FACTOR, SF = Ftest/Fa

VELOCITY PRESSURE qh = 0.00256*Kz*Kzt*Kd*Ke*V^2 = 21 (lb/sqft)
Where Kz = 0.57, Kzt = 1, Kd = 0.85, Ke = 1, V = 130

EXT PRESSURE COEFFICIENT, GCp:
GCp varies per roof & zone, 30.3-2A-I to 30.3.7: Aeff = 21.02 sqft (1 panel)

EXPOSURE FACTOR, YE:
YE = 1.5 for uplift loads on panels that are exposed and within a distance 
2*h2 from the end of a row at an exposed edge of the array; YE = 1.0 
elsewhere for uplift loads and for all downward loads, as illustrated in Fig. 
29.4-7. A panel is defined as exposed if d1 to the roof edge > 0.5h and 
one of the following applies: 1. d1 to the adjacent array > 2*h2 or 2. d2 to 
the next adjacent panel > 2*h2.

PRESSURE EQUALIZATION FACTOR, Ya:
Ya is given as 0.59 per 29.4.4, 29.4-8 with h2 = 5"+ & panel gap = 0.37"

ZONES
f0: 1' (Flat)
f1: 1 (Flat)
f2: 2 (Flat)
f3: 3 (Flat)
g1: 1 (Gable)
g2: 2 (Gable)
g3: 3 (Gable)
h1: 1 (Hip)
h2: 2 (Hip)
h3: 3 (Hip)

ROW: 3 (3 MODS)
NOM SPAN: 18"
MAX SPAN: 18"
MAX CANTILEVER: 26"
UPLIFT/ROW, Fur: -1243 lbf
#ANCHORS: 18
LOAD/ANCHOR, Fa: -63 lbf
TEST LOAD/ANCHOR: -550 lbf
SF: 8.73
DIST LOAD, Fdd: 2.88 psf
POINT LOAD, Fda: 10.08 lbs
ROOF PITCH: 07-20 deg
PANEL TILT: 0 deg
AZIMUTH: 32 deg

Z: h3
P: -25 psf
GCp: -2.3

C30

Z: g2
P: -17 psf
GCp: -2.28

C31

Z: g2
P: -17 psf
GCp: -2.28

C32

2"

ROW: 4 (3 MODS)
NOM SPAN: 18"
MAX SPAN: 18"
MAX CANTILEVER: 26"
UPLIFT/ROW, Fur: -1432 lbf
#ANCHORS: 18
LOAD/ANCHOR, Fa: -74 lbf
TEST LOAD/ANCHOR: -550 lbf
SF: 7.48
DIST LOAD, Fdd: 2.88 psf
POINT LOAD, Fda: 10.08 lbs
ROOF PITCH: 07-20 deg
PANEL TILT: 0 deg
AZIMUTH: 32 deg

Z: h2
P: -24 psf
GCp: -2.13

C40

Z: g3
P: -22 psf
GCp: -3.02

C41

Z: g3
P: -22 psf
GCp: -3.02

C42

1"
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ACCORDING TO APA E830E T3 GUIDELINES 
FOR METAL-TO-PLYWOOD CONNECTIONS, THE 
ULTIMATE WITHDRAWAL LOAD FROM 1/2" 
PLYWOOD USING TYPICAL #10 WOOD/SHEET 
METAL SCREWS IS 275 LBF. CONSIDERING A 
WORST-CASE SCENARIO WITH A SAFETY 
FACTOR OF 2 AND A DURATION FACTOR OF 1.6, 
THE ALLOWABLE WITHDRAWAL LOAD PER 
ANCHOR IS CALCULATED TO BE 220 LBF.

ADDITIONALLY THE SMALL GAP BETWEEN 
SOLAR PANELS AND THE ROOF DECK MEANS 
NO ADDITIONAL WIND UPLIFT OR ROTATIONAL 
EFFECTS WILL BE IMPOSED ON THE ROOF. THE 
WIND IMPACT REMAINS CONSISTENT WITH THE 
EXISTING ROOF C&C DESIGN AND DUE TO THE 
MINIMAL CLEARANCE, NO ADDITIONAL 
ROTATIONAL EFFECTS ARE TRANSFERRED TO 
THE ROOF. IN HIGH-WIND AREAS, WHERE 
ATTACHMENTS ARE SPACED CLOSELY, THE 
WIND IMPACT IS ASSUMED TO BE UNIFORMLY 
DISTRIBUTED ACROSS THE ROOF THROUGH 
THE PANELS AND ATTACHMENTS.

MSOLAR TXI10-400

67.8 IN

44.65 IN

14.95-18.95 IN

SEE INSTALL MANUAL

GENERAL
1.1   DESIGNED PER FBC 2023/ASCE 7-22 MINIMUM DESIGN LOADS 
FOR BUILDING AND OTHER STRUCTURES.
1.2   CONTRACTOR IS RESPONSIBLE FOR INSTALLING PV MODULES, 
RACKING & RACKING SUPPORTS IN ACCORDANCE WITH THE 
MANUFACTURER INSTALLATION INSTRUCTIONS NOT SHOWN IN THIS 
PLAN.
1.3   WITHDRAWAL VALUES GIVEN PER NDS BASED ON SG OF 0.5 
WHERE APPLICABLE OR MANUFACTURER SUPPLIED 3RD PARTY 
UPLIFT TESTING REPORTS WITH APPLICABLE SAFETY FACTORS.
1.4   ALL PENETRATIONS SHALL BE FLASHED OR SEALED IN A 
MANNER THAT PREVENTS MOISTURE FROM ENTERING THE WALL 
AND ROOF USING ASTM C920 COMPLAINT SEALANT IN PILOT HOLES 
AND AROUND FASTENERS.
1.5   THE SUPPORTING ROOF STRUCTURE SHALL BE 
CONVENTIONAL WOOD FRAMED OR METAL CONSTRUCTION WITH 
PRE-ENGINEERED TRUSSES OR ROOF FRAMING MEMBERS.
1.6   EXISTING STRUCTURE IS ASSUMED TO BE IN COMPLIANCE 
WITH APPLICABLE BUILDING CODES AT THE TIME OF 
CONSTRUCTION.
1.7   CONTRACTOR SHALL NOTIFY ENGINEER OF ANY CONDITION 
CHANGES.

01 ANCHORAGE DETAIL 02 DECK CONNECTION NOTE 03 NOTES

04 ANCHOR DETAIL 05 RACK & CLAMPS DETAIL 06 MODULE DETAILS
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01 NOTES

02 MODULE RATINGS 03 INVERTER RATINGS

04 SYSTEM

05 CONDUCTOR SCHEDULE

06 EQUIPMENT SCHEDULE

07 ELECTRICAL LINE DIAGRAM

MAKE MSOLAR
MODEL TXI10-400
RATED POWER (W) 400
MPP VOLTAGE (V) 31.01
MPP CURRENT (A) 12.9
OC VOLTAGE (V) 37.07
SC CURRENT (A) 13.97

MAKE ENPHASE
MODEL IQ8PLUS-72-2-US
MAX INPUT VOLTAGE (V) 60
MAX INPUT SC CURRENT (A) 15
NOM AC VOLTAGE (V) 240
MAX AC CURRENT (A) 1.21
NOM AC POWER (W) 290

# PV MODULES 29
# BRANCH CIRCUITS 3
# INVERTERS 29
MIN-MAX BR SIZE (INV) 3-13
STC DC RATING (KW) 11.6
AC OUTPUT RATING (KW) 8.41
DC/AC RATIO 1.38

ID RUN VOLTS(V) CURRENT(A) VD(%) LEN(FT) CONDUCTOR SIZE SETS OHM/KFT CONDUIT MIN SIZE #CCC EGC OCPD(A) TERM(C) TEMP FAC FILL FAC BASE AMP ADJ AMP
A BR-JBOX 240 15.73 1 38.53 Q-CABLE #12 1 1.98 FREE AIR 3/4" 2 #6 20 75 1 1 25 25
B JBOX-COMB 240 15.73 1 61.52 THHN/THWN-2 #10 1 1.24 PVC/EMT 3/4" 6 #10 20 75 1 0.8 35 32
C COMB-DISC 240 35.09 1 43.96 THHN/THWN-2 #8 1 0.778 PVC/EMT/FMC/NMLT 3/4" 3 #10 50 75 1 1 50 50
D DISC-PCC 240 35.09 1 69.65 THHN/THWN-2 #6 1 0.491 PVC/EMT/FMC/NMLT 3/4" 3 NA NA 75 1 1 65 65

10A/2 OR
15A/2

ENVOY

NEMA3R

ROOF
JB

BR A: 3-13 INV

BR B: 3-13 INV

BR C: 3-13 INV 20A/2

20A/2

20A/2

A

B

C D

PV0

GENERAL
1.1   CONTRACTOR IS RESPONSIBLE FOR COMPLYING WITH FBC 2023/ASCE 7-22 AND NEC 2020 REQUIREMENTS AND EQUIPMENT INSTALLATION INSTRUCTIONS 
NOT SHOWN IN THIS PLAN.
1.2   ALL EQUIPMENT SHALL BE LISTED PER NEC 690.4(B).
1.3   PV SOURCE CONDUCTORS ARE SIZED BE EXPOSED TO DIRECT SUNLIGHT WHEN INSTALLED IN RACEWAYS 7/8” OR LESS ABOVE ROOF. ADJUSTMENTS ARE 
BASED ON MAX CURRENT OF 16A, 35C AMBIENT TEMP, NEC 310.15(B)(2) AND T310.15(B)(1).
1.4   ALL EQUIPMENT SHALL BE RATED FOR INSTALL LOCATION. ROOF & OUTDOOR JUNCTION BOXES SHALL BE OUTDOOR RATED
1.5   INTERCONNECTION EQUIPMENT SHALL BE RATED FOR AVAILABLE FAULT CURRENT.

SYSTEM
2.1   THE ENPHASE SYSTEM IS NON-ISOLATED AND UNGROUNDED. NEITHER THE NEGATIVE NOR POSITIVE CONDUCTOR IS GROUNDED AND HAS A COMMON AC 
AND DC EQUIPMENT GROUNDING TERMINAL THEREFORE NO DC GEC IS REQUIRED.
2.2   ENPHASE IQ SERIES MICROINVERTERS REQUIRE NO GROUND OR GROUNDED CONDUCTOR BECAUSE THE DC CIRCUIT IS ISOLATED AND INSULATED FROM 
GROUND.
2.3   THE INVERTER IS EQUIPPED WITH A RAPID SHUTDOWN FEATURE WHICH CONFORMS TO NEC 690.12.
2.4   INTERCONNECTION SHALL BE MADE BY LINE-SIDE-TAP PER ARTICLE 705.11 USING CONNECTORS UL LISTED FOR THIS PURPOSE. TAP CONDUCTORS SHALL 
BE NO MORE THAN 10FT IF INSIDE BUILDING PER 705.11(C). TAP & ENCLOSURE SHALL COMPLY WITH NEC 312.8(A) (CROSS SECTIONAL AREA FILL).
2.5   NO MORE THAN 4 BRANCHES (OR 8 CONDUCTORS) SHALL BE RUN IN A SINGLE CONDUIT USING #10 WIRE. USE MULTIPLE CONDUITS/JBOX AS REQUIRED TO 
SATISFY THIS LIMIT.

GROUNDING
3.1   ALL EQUIPMENT SHALL BE PROPERLY GROUNDED PER THE REQUIREMENTS OF NEC ARTICLES 250 & 690.
3.2   FRAMED PV MODULES SHALL BE BONDED TOGETHER USING LUGS OR RACKING INTEGRATED GROUNDING CLAMPS.
3.3   EQUIPMENT GROUNDING SHALL BE INSTALLED PER NEC 250.120(C), SIZED PER 690.45 & BE A MINIMUM OF #6 WHEN EXPOSED TO DAMAGE.
3.4   INTERSYSTEM BONDING DEVICE REQUIRED AT SERVICE WHEN COMMUNICATION DEVICES ARE PRESENT PER 250.94.
3.5   EXISTING GROUNDING ELECTRODE SYSTEM (GES) SHALL COMPLY WITH 250.64, 250.53 & 250.62 & BE OF THE TYPES & SIZE LISTED IN 250.52.
3.6   EXISTING GROUNDING ELECTRODE SYSTEM (GES) SHALL BE SIZED PER 250.66 & T250.66: TYP. #4 GEC (FIELD VERIFY).
3.7   METAL WATER PIPES SHALL BE GROUNDED PER 250.104(A)

SERVICE SIZING
RATING: 200 A
WIRE: #2/0 CU
CND: 1-1/2" PVC/EMT

ENTRANCE:
OVERHEADPV1

PV2

PV3

(E) GES,
NOTE 3.6

METER

PV4

50A

200A

PV0 (N) ENPHASE IQ COMBINER
PV1 (E)  MIN 200A METER OR CT CABINET
PV2 (E) 200A SERVICE CONDUCTORS
PV3 (E) 200A MAIN PNL W/ (E) 200A MAIN
PV4 (N) 60A, SERV RATED AC DISC, 50A FUSES
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GENERAL
1.1   LABEL MATERIALS SHALL BE OF SUFFICIENT DURABILITY TO WITHSTAND THE 
ENVIRONMENT, NEC 110.21(B)(3).
1.2   EXACT MATERIALS USED ARE SUBJECT TO THE REQUIREMENTS OF THE AUTHORITY 
HAVING JURISDICTION. 
1.3   LABELS SHALL BE A MINIMUM LETTER HEIGHT OF 3/8" AND PERMANENTLY AFFIXED.
1.4   LABELS WILL BE REFLECTIVE AND MEET THE REQUIREMENTS OF NFPA 1-11.12.2.1.1.2

01 LABELS 02 NOTES

! WARNING
ELECTRICAL SHOCK HAZARD

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

POSITION
NEC 706.15(C)(4), NEC 690.13(B)
LOCATION(S): 3
Combiner Box/Circuits/Enclosures

! WARNING
TURN OFF PHOTOVOLTAIC AC 

DISCONNECT PRIOR TO WORKING 
INSIDE PANEL

NEC 110.27(C), OSHA 1910.145(f)(7)
LOCATION(S): 3, 5
Combiner Box/Circuits/Enclosures

! WARNING
ELECTRICAL SHOCK HAZARD

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

POSITION
NEC 690.13(B)
LOCATION(S): 4, 3
DC Disconnect

PHOTOVOLTAIC

DC DISCONNECT
NEC 690.13(B)
LOCATION(S): 4, 3
DC Disconnect

MAXIMUM DC VOLTAGE
60

OF PV SYSTEM
NEC 690.13(B)
LOCATION(S): 4, 3
DC Disconnect

SOLAR PV DC CIRCUIT
NEC 690.31(D)(2)
LOCATION(S): 1, 2
Conduit Raceways

PHOTOVOLTAIC 
POWER SOURCE

NEC 690.31(D)(2)
LOCATION(S): 4, 3
Conduit Raceways

PHOTOVOLTAIC

AC DISCONNECT
NEC 690.13(B)
LOCATION(S): 4, 5
AC Disconnect/Breaker/POC

! WARNING
DUAL POWER SOURCE

SECOND POWER SOURCE IS PV SYSTEM
NEC 705.12(D)(3), NEC 690.59
LOCATION(S): 6
Production/Net Meter

PHOTOVOLTAIC AC DISCONNECT
RATED AC OUTPUT CURRENT 35.09
NOMINAL OPERATING AC VOLTAGE 240
NEC 690.54
LOCATION(S): 3, 4
Inverter/POC/Breaker Panel/Pull Boxes

PV SYSTEM 
DISCONNECT

NEC 690.13(B)
LOCATION(S): 4, 5
Main Service Disconnect

NFPA 1 11.12.2.1.1.1.1, NEC 690.56(C)(1)
LOCATION(S): 5

RAPID SHUTDOWN 
SWITCH FOR SOLAR 

PV SYSTEM
NFPA 1 11.12.2.1.1.8
LOCATION(S): 4
Rapid Shutdown Switch

EMERGENCY CONTACT
FLORIDA STATE ENERGY

(407) 718-9980
UTILITY REQ'D
LOCATION(S): 4, 6
Main Service Disconnect
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