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Represents all Fire Clearance
including Alternative methods

Utility Meter

Meets the requirements of the following- (2020 FL Residential Code & FBC, 7th Edition (2018
International Residential Code) - 2nd Printing modified by the FL Building Standards , 2018
International Energy Conservation Code, County of Columbia Code, 2017 National Electric Code.)
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First responder access
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FRONT OF HOUSE

N

Inverter Type:
PV Panel:
Racking:
Total Wattage:
Roof Type:
Wind Load:
Fastener Type:

Enphase IQ7PLUS-72-2-US
(50) Silfab-SIL 330 NL
Iron Ridge
16,500W
Composition Shingle
20 to 27 Deg
Use 5/16" Dia 4.75" Lags

Layout Subject to Change Based on Site Conditions

Meets All Editions of Florida Fire Prevention Code 2017 7th Edition

Compass for Aerial

System meets the requirements of NFPA 70th Edition, Chapter 11.12 Install will be done to Manufacturer Spec

Gerald Ellis
1454 NW Frontier Dr

Lake City, FL
32055

3' Access Pathway

-COGEN Disconnect
Located adjacent to
Utility meter

General Notes:
-Enphase IQ7PLUS-72-2-US Micro Inverters
 are located on roof behind each module.
-First responder access maintained and
from adjacent roof.
-Wire run from array to connection is 40 feet.

Ground Access Point

Ground Access Point

Ground Access Point  Donnie C
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Pensacola, FL 32526
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1060 East Industrial Dr, Suite A
Orange City, FL 32763

386-218-6930-Roof Height 15'
-Per 2020 FBC, the Roof Mounted PV  System
 will be subject to the following design criteria:
 Design Wind Speed(Vult) - 120mph 3 sec gust,
 Exposure Category - C
-Designed as per ASCE7-16

General Notes:
- L Feet are secured to roof rafters.
 @ 72" O.C. in Zone 1, @ 72" O.C in Zone 2e,
 @ 72" O.C. in Zone 2r & @ 72" O.C. in Zone 3
  using 5/16" x 4.75" stainless steel Lag bolts.
- Subject roof has One layer.
- All penetrations are sealed and flashed.
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Drawn by:
Revised by:
Rev #: 00
Rev Date:
Page:

Inverter Type:
PV Panel:
Racking:
Total Wattage:
Roof Type:
Wind Load:
Fastener Type:

Enphase IQ7PLUS-72-2-US
(50) Silfab-SIL 330 NL
Iron Ridge
16,500W
Composition Shingle
20 to 27 Deg
Use 5/16" Dia 4.75" Lags

Install will be done to Manufacturer Spec

Gerald Ellis
1454 NW Frontier Dr

Lake City, FL
32055

Ironridge XR-100

Roof Section Pitch Roof Rafter and Spacing Overhang Notes:
R1-R3 4/12 2"x4" @ 24 O.C. 12" Truss

Donnie C
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1060 East Industrial Dr, Suite A
Orange City, FL 32763

386-218-6930

In Case of Emergency Call
All American Solar

at 386-218-6930

Customer Info:
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GEC NOTES
-   Ungrounded system per 690.41(A)(4)
-   GEC must be installed per 250.64
-    GEC must be continuous un-spliced or irreversibly spliced from
     inverter to existing service ground system or continuous from the
    arrays to the existing service ground system.
-   GEC must be min #8 AWG and installed in conduit
-   If GEC is not in conduit, it must be #6 min

(1) - 20A Breaker
       Per Circuit

Disconnect

Photovoltaics:
(50) Silfab-SIL 330 NL

Inverters:
(50) Enphase IQ7PLUS-72-2-US Micro Inverters

Circuits:
(2) circuits of (13) Modules
(2) circuits of (12) Modules
Maximum Inverters Per 20A Circuit (13)Roof

 NEMA 3R
 Junction Box

Black - L1
Red - L2

Green - Ground

Engage Cable

AC Max Output Current
AC Max Output Current * 1.25%
Overcurrent Protection (A)
No. of Current Carrying Cond
Conductor Gauge (AWG)

15.73
19.7
20
<4
10

Enphase Output Ckt Per String
To Overcurrent Protection Device

Enphase Total Output Ckt
AC Max Output Current
AC Max Output Current * 1.25%
Overcurrent Protection (A)
No. of Current Carrying Cond
Conductor Gauge (AWG)

60.5
75.6
80
<4
3

NEC LABEL NOTES:
1. THE WARNING SIGN(S) OR LABEL(S) SHALL COMPLY

WITH NEC 110.21(B)
2. LABELS SHALL BE SUITABLE FOR THE ENVIRONMENT

WHERE THEY ARE INSTALLED.
3. LABELS TO BE A MIN LETTER HEIGHT OF 3/8" AND

PERMANENTLY AFFIXED.
4. LABELS SHALL ALSO COMPLY WITH THE SPECIFIC

REQUIREMENTS OF THE AUTHORITY HAVING
JURISDICTION.

Install will be done to Manufacturer Spec

Including the label below

Gerald Ellis
1454 NW Frontier Dr

Lake City, FL
32055

 Enphase Combiner Box

Note:
-All wiring to meet the 2017 NEC and
Florida electric codes.
 100A Disconnect
-Type of conduit to be determined
 on site by contractor.

If Encharge to empower >5Ft
or if not line of sight, an AC disconnect
is required on Encharge side of Feeder.

(1) Encharge 10
w/ NEMA
3R Rating

40A

20A

Inverter Type:
Enphase IQ7PLUS-72-2-US

PV Panel:
(50)

Silfab-SIL 330 NL
Total Wattage:

16,500W

CT's installed Line side of the empower.
System meets the grounding requirements of NEC 690.43

!      Warning      !
THREE POWER SOURCES

SOURCES: UTILITY GRID,BATTERY
AND PV SOLAR ELECTRIC SYSTEM

Total Enphase Battery Output Ckt
AC Max Output Current
AC Max Output Current * 1.25%
Overcurrent Protection (A)
No. of Current Carrying Cond
Conductor Gauge (AWG)

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

TURN RAPID
SHUTDOWN SWITCH TO
THE "OFF" POSITION TO

SHUT DOWN PV
SYSTEM AND REDUCE
SHOCK HAZARD IN THE

ARRAY.

SOLAR ELECTRIC
PV PANELS

3/8 IN MIN. TEXT

3/16 IN MIN. TEXT

! WARNING !
POWER SOURCE OUTPUT CONNECTION:
DO NOT RELOCATE THIS OVERCURRENT

DEVICE

PHOTOVOLTAIC SYSTEM
! AC DISCONNECT !

RATED AC OUTPUT CURRENT:           108.5A
NOMINAL OPERATING VOLTAGE:       240VAC

4 Circuits
10/15A Breaker for Envoy

All Labels & Markings for photovoltaic system will be
reflective and meet all requirements for NFPA 11.12

Solar Combiner Box
#X-IQ-AM1-240

Disconnects will be Visible, lockable, adjacent to
and within 10' of utility meter

 #12 UF Cable  for Home runs under 100'
 #10 UF Cable  for Home runs over 100'
(1) Line 1
(1) Line 2
Per Circuit
(1) EGC

Meter

 #3 AWG THWN
(1) Line 1
(1) Line 2
(1) Neutral
 #8 (1) EGC
in @ least 1.25" Conduit Typically

Enpower
200A ATS
Disconnect

80A

#6 L1,L2
#8 Ground
In Min 3/4"
Conduit

60A

200A MSP

200A

 #2/0 AWG THWN
(1) Line 1
(1) Line 2
(1) Neutral
 #6 (1) EGC
in @ least 1.5"
Conduit Typically(1)#6 AWG EGC & GEC

GEC

Utility PV AC Disco
100A Non-Fused Disconnect

Manual Disconnet

200A

Combined Total Output Ckt
AC Max Output Current
AC Max Output Current * 1.25%
Overcurrent Protection (A)
No. of Current Carrying Cond
Conductor Gauge (AWG)

108.5
135.62
140
<4
1

48
60
60
<4
6

(1) Encharge 10
w/ NEMA
3R Rating

(1) Encharge 10
w/ NEMA
3R Rating

 #2/0 AWG THWN
(1) Line 1
(1) Line 2
(1) Neutral
 #8 (1) EGC
in @ least 1.5"
Conduit Typically

 # 3 AWG THWN
(1) Line 1
(1) Line 2
(1) Neutral
 #8 (1) EGC
in @ least 1.25"
Conduit Typically

Donnie C Godwin
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Godwin Engineering and
Design, LLC
8378 Foxtail Loop
Pensacola, FL 32526
D. Chad Godwin, PE
Chad@godwineng.com

R-1
# Modules (26)
Pitch: 26°
Azimuth: 222°

R-2
# Modules (15)
Pitch: 26°
Azimuth: 132°

R-3
# Modules (9)
Pitch: 26°
Azimuth: 132°
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20'-9"

38'-3" 41'-9"
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22'-6"

XR-100  17'

XR-100  14'

XR-100  7'

Splice Bar

8

15

Iron Ridge UFO's
76

116

8

4'

Iron Ridge Sleeves/End Caps 32

Iron Ridge Ground Lugs
3
8

Iron Ridge Rail

Silfab-SIL 330 NL
Enphase IQ7PLUS-72-2-US

50
50

Combiner

100A Non-Fused Disconnect 1

180A Breaker

520A Breakers
1Enphase Combiner Box

Iron Ridge FF2

L L L L L

L L L L L

L L L L L

L L L L L

L L L L

L L L L L

L L L L

L L L

L L L

L

L

L L L

L L

L L L

L L L

L

L

L

L L

L L

L

L

L L

L
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L

L

L L L L L LL

L

1200A Enpower ATS
3Encharge 10 

140A Breaker
160A Breaker

2200A Breakers
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1060 East Industrial Dr, Suite A
Orange City, FL 32763

386-218-6930Customer Info:
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Date:
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Inverter Type:
PV Panel:
Racking:
Total Wattage:
Roof Type:
Wind Load:
Fastener Type:

Enphase IQ7PLUS-72-2-US
(50) Silfab-SIL 330 NL
Iron Ridge
16,500W
Composition Shingle
20 to 27 Deg
Use 5/16" Dia 4.75" Lags

Install will be done to Manufacturer Spec

Gerald Ellis
1454 NW Frontier Dr

Lake City, FL
32055

Plans satisfy zones  FBC-1510.7.1

L Proposed Mounting locations

Max cantilever is 24" as per manufacturer spec.
Max Cantilever = Max Span * (1

3)=72"*(1
3)=24"

Zone 1, 2e, 2r & 3:

Donnie C
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Tech Brief

Solar Is Not Always Sunny

Over their lifetime, solar panels experience countless 
extreme weather events. Not just the worst storms in years, 
but the worst storms in 40 years. High winds capable of 
ripping panels from a roof, and snowfalls weighing 
enough to buckle a panel frame. 

XR Rails are the structural backbone preventing 
these results. They resist uplift, protect 

transfer loads into the building structure. 
Their superior spanning capability 
requires fewer roof attachments, 
reducing the number of roof 
penetrations and the amount 
of installation time.

XR Rail Family

Force-Stabilizing Curve

Sloped roofs generate both vertical and lateral 
forces on mounting rails which can cause them 
to bend and twist. The curved shape of XR Rails 
is specially designed to increase strength in both 
directions while resisting the twisting. This unique 
feature ensures greater security during extreme 
weather and a longer system lifetime.

Compatible with Flat & Pitched Roofs

Roof Mount utilizes XR 
Rails, along with optional 
all-in-one attachments, 

against residential roofs.

Roof Mount utilizes XR
Rails, along with optional
all-in-one attachments,

against residential roofs.

Corrosion-Resistant Materials

XR Rails are 
compatible with 
FlashFoot and 
other pitched roof 
attachments.

IronRidge offers 
a range of tilt leg 

roof mounting 
applications.

All XR Rails are made of 6000-series 
aluminum alloy, then protected with an 

and structural corrosion, while also providing 
a more attractive appearance. 

XR Rail Family

design loads, while minimizing material costs. Depending on your location, there is an XR Rail to match.

 © 2020 IronRidge, Inc. All rights reserved. Visit www.ironridge.com or call 1-800-227-9523 for more information. Version 1.20

Tech Brief

Rail Selection

The table below was prepared in compliance with applicable engineering codes and standards.* Values are 
based on the following criteria: ASCE 7-16, Gable Roof Flush Mount, Roof Zones 1 & 2e, Exposure B, Roof 

Load Rail Span

Snow (PSF) Wind (MPH) 4’ 5’ 4” 6’ 8’ 10’ 12’

None

90

120

140 XR10 XR100 XR1000

160

20

90

120

140

160

30
90

160

40
90

160

80 160

120 160

XR100

XR100 is the ultimate residential 
mounting rail. It supports a range of 
wind and snow conditions, while also 
maximizing spans up to 10 feet.

• 
• Heavy load capability
• 
• Internal splices available

XR10

rail, designed for regions with light or 
no snow. It achieves spans up to 6 feet, 
while remaining light and economical.

• 
• Moderate load capability
• 
• Internal splices available

XR1000

XR1000 is a heavyweight among 

extreme climates and spans up to 12 
feet for commercial applications.

• 
• Extreme load capability
• 
• Internal splices available



GODWIN ENGINEERING AND DESIGN, LLC 8378 Foxtail Loop, Pensacola, FL 32526 | (850)712-4219 | chad@godwineng.com July 30, 2021 To: Columbia County Building Department  135 NE Hernando Ave  Lake City, FL 32055   Re: Ellis – Residential PV Roof Mount Installation  1454 NW Frontier Dr.  Lake City, FL 32055     Plan Reviewer,  This letter is regarding the installation of a new roof mounted Solar PV System on the existing residential structure at the address above. I have reviewed the attachment plan and have determined that the roof mounted PV system is in compliance with the applicable sections of the following Codes as amended and adopted by the jurisdiction:  2020 Florida Building Code 7th Edition, FBC ASCE 7 Min. Design Loads for Buildings & Other Structures  Per 2020 FBC, the Roof Mounted PV system will be subject to the following design criteria: Design Wind Speed(Vult) - 120mph 3sec gust, Exposure Category – C  The PV System consist of the modules, railing, and connection hardware. The system will add a dead load of approximately 3 psf to the roof.  The existing roof covering is Asphalt Shingle with min. ½” plywood decking and 2” x 4” roof trusses 24” O.C.  The roofing, decking, and roof trusses are in good condition. The existing structure will be adequate for supporting the additional PV dead load and wind loads.  The securement method of the PV system is to be flush mounted to the asphalt shingle roof with the Ironridge railing and flashings/attachments. The attachments can be attached up to 72” apart in roof zones 1, 2e, 2r, and 3. The mounts should be staggered, where possible, to allow distribution of the design loads evenly to the structure. The mounts shall be installed with a min. 5/16” lag screw with minimum 2-5/16” thread length.    Please see attached documents and contact me should you have any questions.   Sincerely, D. Chad Godwin, PE 81360 Exp. 02/28/2023 
 Donnie C

 Godwin
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Risk Category II Table 1.5‐1 Load, PSf
Basic Wind Speed (Ult) 120 Figure 26.5‐1B 3

Wind Speed (asd) 93 FRC R301.2.1.3 0

Roof Angle 21 to 27 ° 0

Effective Wind Area 18.15 ft
2

26.20 n/a

Wind Load Parameters n/a

Wind Directionality Kd 0.85 Table 26.6‐1 n/a

Exposure Cat. B,C, or D C Section 26.7 n/a

Topographic factor Kzt 1.00 26.8 or 26.8.2 n/a

Ground Elevation Factor Ke 1.00 Table 26.9‐1 n/a

Velocity Exposure Coefficient Kz 0.85 Table 30.3‐1 0

Array Edge Factor gE 1.50 29.4.4 *Modules are considered Exposed n/a

Solar Panel Equalization Factor ga 0.70 Fig. 29.4‐8 see calc

Velocity Pressure qp 15.98 psf qh=0.00256 KzKztKdKeV
2

n/a

Mean Roof Height h 20 ft h2 5 in Not > 10in(height above roof)

0.4h 8.00 ft 2h2 10 in *min distance array shall be from the roof edge, Gable Ridge, or hip ridge

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

3.00 ft d1 1.00 ft Horizontal distance orthogonal to panel edge

Roof Zone Set Back a 3.00 ft d2 0.25 ft Horizontal distance from edge of one panel to  the nearest edge in the next row

h/B 0.67 0.5h 10.00 ft

1.5Lp 8.38 ft

1 2r 2e 3

GCp ‐1.30 ‐1.80 ‐1.80 ‐1.80 uplift

GCp 0.70 0.70 0.70 0.70 downward

 p = qh(GCp)(gE)(γa) ‐21.70 ‐30.05 ‐30.05 ‐30.05 psf uplift 29.4‐7
 p = qh(GCp)(gE)(γa) 11.69 11.69 11.69 11.69 psf downward 29.4‐7

Module Length C(Lp) ft

Module Width B ft

Module Area A ft
2

Total Design Load (Uplift) Pdesign ‐21.70 ‐30.05 ‐30.05 ‐30.05 psf

Total Design Load (Downforce) Pdesign 11.69 11.69 11.69 11.69 psf

Design Load per Module Tup ‐393.84 ‐545.31 ‐545.31 ‐545.31 lbs Tup = A * Pdesign
Design Load per Module Tdown 212.07 212.07 212.07 212.07 lbs Tdn = A * Pdesign
Distributed Load (Uplift) Pdist. Up ‐60.59 ‐83.89 ‐83.89 ‐83.89 plf Tup / B*2
Distributed Load (Down) Pdist. Down 32.63 32.63 32.63 32.63 plf Tdn / B*2

Railspan Between Anchor Points L 6 6 6 6 ft

Point Load per Mount (Uplift) R ‐363.54 ‐503.37 ‐503.37 ‐503.37 lbs

Point Load per Mount (Down) R 97.88 97.88 97.88 97.88 lbs

Specific Gravity G 0.55 0.55 0.55 0.55 Table 11.2A, NDS 2005, page 68 (SYP)
Diameter of Lag Screw D 5/16 5/16 5/16 5/16 In

Pullout Value of  W 306.8697 306.8697 306.8697 306.8697 lbs/in W=1800 G3/2 
D
3/4

# of Lag screws 1 1 1 1

Thread Length  Td 2.3125 2.3125 2.3125 2.3125 In Table L2, NDS 2005
Design Pullout Value per Mount Wt 709.6363 709.6363 709.6363 709.6363 Wt = W * # of Lags *Td

SAFTEY FACTOR SF 1.95 1.41 1.41 1.41 Calculation: SF=Wt/R (Uplift)
1 2r 2e 3

Max Cantilever M 24 24 24 24 in Max rail span * 33%

Snow, S
Self‐Straining, T

Wind, W

Wind‐on‐Ice, Wi

ASCE 7‐16 CHAPTER 29 WIND LOADS ‐ Rooftop Solar Panels Minimum Design Loads ‐ Part 1: Enclosed(Hip, h<60ft, 21°<θ<27°)
Load Types

Dead Load, D
Weight of Ice, Di

Rain, R

Earthquake, E
Fluid, F

Roof Live, Lr

Flood Load, Fa
Lateral Earth psi, H

Live Load, L

Maximum Cantilever from Last attachment

Table 1.1 ‐ Pullout Value for Single Lag Screw

10% of least horizontal dim
least horizontal dim

5.58

3.25

18

Figure 30.3‐2G(Hip roof, h<60ft, 21°<θ<27°)
Zone 

Design Calculations for the Use of  Attachment to Roof Truss/Rafter

 Donnie C
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