
 
 76 North Meadowbrook Drive 
Scott E. Wyssling, PE Alpine, UT 84004 
Coleman D. Larsen, SE, PE office (201) 874-3483 
Gregory T. Elvestad, PE swyssling@wysslingconsulting.com 

 
 

December 13, 2023 
 

 
 

Greenlancer Energy Inc. 
500 Woodward Avenue, Suite 2125 
Detroit, MI 48226 

Re: Engineering Services 
Project Residence 
195 SW Waverly Lane, Lake City FL 
42.120 kW System 

 
 
To Whom It May Concern: 

 
 

We have received information regarding solar panel installation on the roof of the above referenced 
structure. Our evaluation of the structure is to verify the existing capacity of the roof system and its ability 
to support the additional loads imposed by the proposed solar system. 
 
A. Site Assessment Information 
 

1. Site visit documentation identifying attic information including size and spacing of framing 
for the existing roof structure. 

2. Design drawings of the proposed system including a site plan, roof plan and connection 
details for the solar panels.  This information will be utilized for approval and construction 
of the proposed system. 

 
B. Description of Structure: 

 
 Roof Framing: 2x6 purlins at 24” on center supported by steel trusses at 10’-0” on center. 
Roof Material: Metal Roofing 
Roof Slope:  09 degrees 
Attic Access: Accessible 
Foundation:  Permanent 

 
C. Loading Criteria Used 

 
• Dead Load 

o Existing Roofing and framing = 7 psf 
o New Solar Panels and Racking = 3 psf 
o TOTAL = 10 PSF 

• ive Load = 20 psf (reducible) – 0 psf at locations of solar panels 

• Ground Snow Load = 0 psf 

• Wind Load based on ASCE 7-16 
o Ultimate Wind Speed = 120 mph (based on Risk Category II) 
o Exposure Category C 

 
Analysis performed of the existing roof structure utilizing the above loading criteria is in accordance 
with the 2020 FBC 7th Edition, including provisions allowing existing structures to not require 
strengthening if the new loads do not exceed existing design loads by 105% for gravity elements 
and 110% for seismic elements. This analysis indicates that the existing framing will support the 
additional panel loading without damage, if installed correctly. 
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D. Solar Panel Anchorage 
 
1. The solar panels shall be mounted in accordance with the most recent S-5! Installation manual.  If 

during solar panel installation, the roof framing members appear unstable or deflect non-uniformly, 
our office should be notified before proceeding with the installation. 

2. System will be attached to the metal roofing material utilizing the patented S-5! Connection.  
Installation of the connections shall be in accordance with the manufacturer’s recommendations. 

3. Considering the wind speed, roof slopes, size and spacing of framing members, and condition of 
the roof, the panel supports shall be placed no greater than 48” on center. 

 
 

Based on the above evaluation, this office certifies that with the racking and mounting specified, the existing 
roof system will adequately support the additional loading imposed by the solar system.  This evaluation is in 
conformance with the 2020 FBC 7th Edition, current industry standards, and is based on information supplied 
to us at the time of this report. 
 
Should you have any questions regarding the above or if you require further information do not hesitate to 
contact me. 
 
 
Very truly yours,  
        
 
        
Scott E. Wyssling, PE 
Florida License No. 81558 
Florida COA # RY34912 
                                                                                                         
 
 

Signed 12/13/2023



Wyssling Consulting
76 N. Meadowbrook Drive

Alpine, UT 84004

(201) 874-3483

swyssling@wysslingconsulting.com

Existing Project Residence

Roof Dead Load 195 SW Waverly Lane

2.0 psf Metal Lake City , FL

1.6 psf 1/2" Plywood Sheathing

1.3 psf 2x6 @ 24 in. o.c.

1.0 psf Ceiling, Mechanical, Electrical

1.1 psf Miscellaneous 

7.0 psf TOTAL

Second Floor Dead Load

0 psf Floor Finishes

0 psf 1 1/8" Subfloor Sheathing

0 psf Joists @ 16' o.c.

0 psf Partitions

0 psf Ceiling, Mechanical, Electrical

0 psf Miscellaneous

0 psf TOTAL

Roof Live Load Floor Live Load

20 psf 0 psf

Roof Snow Load

Ground SnowLoad= 0 psf (to be divided by cosine of roof angle for horizontal projection ASCE 7 Sec. 7.4)

pf =  0.7 Ce Ct I pg = 0 psf Ce = 1, Ct = 1.1 Flat Roof Snow Load (ASCE 7-16 Eq. 7.3-1)

Cs = 1.00 ASCE 7-16 Figure 7.4-1

Additional
Roof Dead Load - New Solar Panels

3 psf

Roof Live Load at Solar Panels

0 psf

Roof Snow Load at Solar Panels

0 psf Sloped Roof Snow Load (ASCE 7-16 Eq. 7.4-1)

Total

Total Existing Roof Load = (DLROOF + Max(LLROOF or S)) AreaROOF

234692 lbs

Total New Roof Load = (DLROOF + DLADD + Max(LLROOF or S)) AreaROOF

195664 lbs

Change in Demand = (Total New Roof Load - Existing Roof Load) / Existing Roof Load

-16.63%

2018 IEBC Section 807.4 states:

"Existing structural elements supporting any additional gravity loads as a result of the alterations, including the effects 

of snow drift , shall comply with the International Building Code. EXCEPTION: 1. Structural elements whose stress is 

not increased by more than 5%."

Gravity Loads

Total New Gravity Loads are less than Existing Loads. OK

Signed 12/13/2023



Wyssling Consulting
76 N. Meadowbrook Drive

Alpine, UT 84004

(201) 874-3483

swyssling@wysslingconsulting.com

V = 120 Basic Wind Speed Project Residence

Exposure C ASCE 7-16, Section 26.7 195 SW Waverly Lane

Kz = 0.85 Velocity Pressure Coefficient, ASCE 7-16, Figure 26.10-1 Lake City , FL

Kzt = 1 Topographic Factor, ASCE 7-16, Section 26.8.2

Kd = 0.85 Directionality Factor, ASCE 7-16, Section 26.6

Ke = 0.994 Ground Elevation Factor, ASCE 7-16, Section 26.9

qh = 26.5 psf qh = 0.00256KzKztKdKeV
2
 (ASCE 7-16 Eq. 26.10-1)

Roof Angle = 9 deg

Roof Type Gable

sanchor = 48 in Horizontal spacing of roof anchors

Atrib = 11.51 sf Panel Area tributary to each roof anchor

GCp External Pressure Coefficient, ASCE 7-16, Figure 30.3-2

Roof Zone Zone 1 2e 2n 2r 3e 3r

-2.00 -2.00 -2.99 -2.99 -2.99 -3.57

ga = 0.79 Pressure Equalization Factor, ASCE 7-16 Figure 29.4.-8

gE = 1.00 Edge Array Factor, ASCE 29.4.4 edges < 0.5*building height, and panel  spacing < 4ft.

pnet = qhGCpgEga = Design Wind Pressure, ASCE 7-16, Equation 29.4-7

Roof Zone 1 2e 2n 2r 3e 3r

-42 psf -42 psf -63 psf -63 psf -63 psf -75 psf Min Pressure = -16 psf

Use 42 psf Use 42 psf Use 63 psf Use 63 psf Use 63 psf Use 75 psf ULTIMATE

x 0.6 = 25 psf 25 psf 38 psf 38 psf 38 psf 45 psf ALLOWABLE

Connection to Existing Roof Framing

F.S. = 1 Additional Factor of Safety applied to withdrawl force, if desired

Atrib = 11.5 ft
2

DLpanel = 3 psf

Roof Zone 1 2e 2n 2r 3e 3r

Wuplift = 42 psf 42 psf 63 psf 63 psf 63 psf 75 psf

Plag = F.S. x Atrib x (0.6D - 0.6W) = Withdrawl force for each roof anchor

Roof Zone 1 2e 2n 2r 3e 3r

-272.6 lbs -272.6 lbs -415.8 lbs -415.8 lbs -415.8 lbs -500.3 lbs

Connection Capacity

*Panels in zone 2r spaced at 36" o/c. No panels in zones 2n, 3e, or 3r

Roof Zone 1 2e 2n 2r 3e 3r

DEMAND = 273 lbs 273 lbs 416 lbs 416 lbs 416 lbs 500 lbs

CAPACITY = 366 lbs 366 lbs 366 lbs 366 lbs 366 lbs 366 lbs

up to64in ok up to64in ok up to32in ok up to32in ok up to32in ok up to32in ok

Wind Uplift

Rooftop Solar Panels Parallel to Roof Surface
ASCE 7-16, Section 29.4.4

This analysis compairs the 

capacity of theS-5 Protea 

Bracket to the wind uplift 

demand only. For capacity of 

the complete mounting 

system, please see 

manufacturer's 

recommendations.

Signed 12/13/2023
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DATE: 12/8/2023
DRAWN BY: OE

COVER PAGE

PROJECT, HOME
195 SW WAVERLY LN.
LAKE CITY, FL 32024

PROJECT RESIDENCE
PHOTOVOLTAIC SYSTEM

195 SW WAVERLY LN.
LAKE CITY, FL 32024

AHJ: COLUMBIA COUNTY

SYSTEM SIZE: 42.12 kW-DC | 31.32 kW-AC
MODULE: (108) TRINA SOLAR: TSM-DE09C.07 390 [390W]

INVERTER: (108) ENPHASE IQ8PLUS-72-2-US [240V] MICROINVERTER

GENERAL

1. UTILITY SHALL BE NOTIFIED BEFORE ACTIVATION OF
PHOTOVOLTAIC SYSTEM.

2. 110.2 APPROVAL: ALL ELECTRICAL EQUIPMENT SHALL
BE LABELED, LISTED, OR CERTIFIED BY A NATIONALLY
RECOGNIZED TESTING LABORATORY ACCREDITED BY
THE UNITED STATES OCCUPATIONAL SAFETY HEALTH
ADMINISTRATION

3. CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS
PRIOR TO INITIATING CONSTRUCTION.

4. CONTRACTOR SHALL REVIEW ALL MANUFACTURER
INSTALLATION DOCUMENTS PRIOR TO INITIATING
CONSTRUCTION.

5. ALL EQUIPMENT AND ASSOCIATED CONNECTIONS, ETC,
AND ALL ASSOCIATED WIRING AND
INTERCONNECTIONS SHALL BE INSTALLED ONLY BY
QUALIFIED PERSONNEL.

6. THE CONTRACTOR OR OWNER MUST PROVIDE ROOF
ACCESS (LADDER TO ROOF) FOR ALL THE REQUIRED
INSPECTIONS. LADDERS MUST BE OSHA APPROVED,
MINIMUM TYPE I WITH A 250LB. RATING, IN GOOD
CONDITION AND DESIGNED FOR ITS INTENDED USE.

7. CONTRACTOR SHALL VERIFY THAT THE ROOF
STRUCTURE WILL WITHSTAND THE ADDITIONAL LOADS.

8. LAG SCREWS SHALL PENETRATE A MINIMUM 2" INTO
SOLID SAWN STRUCTURAL MEMBERS AND SHALL NOT
EXCEED MANUFACTURER RECOMMENDATIONS FOR
FASTENERS INTO ENGINEERED STRUCTURAL
MEMBERS.

9. AN ACCESS POINT SHALL BE PROVIDED THAT DOES
NOT PLACE THE GROUND LADDER OVER OPENINGS
SUCH AS WINDOWS OR DOORS ARE LOCATED AT
STRONG POINTS OF BUILDING CONSTRUCTION AND IN
LOCATIONS WHERE THE ACCESS POINT DOES NOT
CONFLICT WITH OVERHEAD OBSTRUCTIONS SUCH AS
TREE LIMBS, WIRES, OR SIGNS.

10. WHERE DC CONDUCTORS ARE RUN INSIDE BUILDING,
THEY SHALL BE CONTAINED IN A METAL RACEWAY;
THEY SHALL NOT BE INSTALLED WITHIN 10" OF THE
ROOF DECKING OR SHEATHING EXCEPT WHERE
COVERED BY THE PV MODULES AND EQUIPMENT.

11. ALL FIELD -INSTALLED JUNCTION, PULL AND OUTLET
BOXES LOCATED BEHIND MODULES SHALL BE
ACCESSIBLE DIRECTLY OR BY DISPLACEMENT OF A
MODULE SECURED BY REMOVABLE FASTENERS.

ELECTRICAL

1. WIRING MATERIALS SHALL COMPLY WITH MAXIMUM
CONTINUOUS CURRENT OUTPUT AT 25°C AND
MAXIMUM VOLTAGE AT 600V; WIRE SHALL BE WET
RATED AT 90°C.

2. EXPOSED PHOTOVOLTAIC SYSTEM CONDUCTORS ON
THE ROOF WILL BE USE 2 OR PV-TYPE WIRE.

3. PHOTOVOLTAIC SYSTEM CONDUCTORS SHALL BE
IDENTIFIED AND GROUPED. THE MEANS OF
IDENTIFICATION SHALL BE PERMITTED BY SEPARATE
COLOR-CODING, MARKING TAPE, TAGGING OR OTHER
APPROVED MEANS.

4. ALL EXTERIOR CONDUIT, FITTINGS, AND BOXES SHALL
BE RAIN-TIGHT AND APPROVED FOR USE IN WET
LOCATIONS.

5. ALL METALLIC RACEWAYS AND EQUIPMENT SHALL BE
BONDED AND ELECTRICALLY CONTINUOUS.

6. WHERE SIZES OF JUNCTION BOXES, RACEWAYS, AND
CONDUITS ARE NOT SPECIFIED, CONTRACTOR SHALL
SIZE THEM ACCORDING TO APPLICABLE CODES.

7. REMOVAL OF A UTILITY-INTERACTIVE INVERTER OR
OTHER EQUIPMENT SHALL NOT DISCONNECT THE
BUILDING CONNECTION BETWEEN THE GROUNDING
ELECTRODE CONDUCTOR AND THE PV SOURCE
AND/OR OUTPUT CIRCUIT GROUNDED CONDUCTOR.

8. FOR GROUNDED SYSTEMS, THE PHOTOVOLTAIC
SOURCE AND OUTPUT CIRCUITS SHALL BE PROVIDED
WITH A GROUND-FAULT PROTECTION DEVICE OR
SYSTEM THAT DETECTS A GROUND FAULT, INDICATES
THAT FAULT HAS OCCURED AND AUTOMATICALLY
DISCONNECTS ALL CONDUCTORS OR CAUSES THE
INVERTER TO AUTOMATICALLY CEASE SUPPLYING
POWER TO OUTPUT CIRCUITS.

9.  FOR UNGROUNDED SYSTEMS, THE INVERTER IS EQUIPPED
WITH GROUND FAULT PROTECTION AND A GFI FUSE
PORT FOR GROUND FAULT INDICATION.

10. PV MODULE FRAMES SHALL BE BONDED TO RACKING RAIL
OR BARE COPPER GEC/GEC PER THE MODULE
MANUFACTURER'S LISTED INSTRUCTION SHEET.

11. PV MODULE RACKING RAIL SHALL BE BONDED TO BARE
COPPER GEC VIA WEEB LUG, ILSCO GBL-4DBT LAY-IN
LUG, OR EQUIVALENT LISTED LUG.

12. THE PHOTOVOLTAIC INVERTER WILL BE LISTED AS UL 1741
COMPLIANT.

13. RACKING AND BONDING SYSTEM TO BE UL2703 RATED.
14. ANY REQUIRED GROUNDING ELECTRODE CONDUCTOR

WILL BE CONTINUOUS, EXCEPT FOR SPLICES OR JOINTS
AS BUS BARS WITHIN LISTED EQUIPMENT.

15. WHEN BACKFED BREAKER IS THE METHOD OF UTILITY
INTERCONNECTION, THE BREAKERS SHALL NOT READ
"LINE AND LOAD".

16. WHEN APPLYING THE 120% RULE, THE SOLAR BREAKER
TO BE POSITIONED AT THE OPPOSITE END OF THE BUS
BAR FROM THE MAIN BREAKER.

17. THE WORKING CLEARANCE AROUND THE EXISTING
ELECTRICAL EQUIPMENT AS WELL AS THE NEW
ELECTRICAL EQUIPMENT WILL BE MAINTAINED.

ALL MATERIALS, EQUIPMENT, INSTALLATION AND
WORK SHALL COMPLY WITH THE FOLLOWING
APPLICABLE CODES:
· 
· 
· 
· 
· 
· 

· IEEE STANDARD 929
· OSHA 29 CFR 1910.269
· WHERE APPLICABLE, RULES OF THE PUBLIC

UTILITIES COMMISSION REGARDING SAFETY AND
RELIABILITY

· THE AUTHORITY HAVING JURISDICTION
· MANUFACTURERS' LISTINGS AND INSTALLATION

INSTRUCTIONS
· ANY OTHER LOCAL AMENDMENTS

2017 NATIONAL ELECTRIC CODE
2020 FLORIDA BUILDING CODE
2020 FLORIDA RESIDENTIAL CODE
2020 FLORIDA PLUMBING CODE
2020 FLORIDA FIRE CODE
2020 FLORIDA MECHANICAL CODE

CODE 9TH EDITION
· 780 CMR 51 MASSACHUSETTS RESIDENTIAL 

GOVERNING CODES

Signed 12/13/2023



MADISON SERVICE COMPANY, LLC

N

SCALE: 1"=70'-0"

LEGEND:

PROPERTY LINE:

DATE: 12/8/2023
DRAWN BY: OE

PROPERTY PLAN

PV-2

DRIVEWAY:
APN: 363S1500302105

PROJECT, HOME
195 SW WAVERLY LN.
LAKE CITY, FL 32024

AHJ: COLUMBIA COUNTY

DRIVEWAY

PROPERTY LINE

---SW WAVERLY LN.---

839'-2"

455'-9"

756'-2"

542'-11"

118'-8"

418'-1"

177'-6"

62'-7"

467'-9"

(N) (108) TRINA SOLAR
TSM-DE09C.07 390 SHOP

(INHABITAT STRUCTURE)

Signed 12/13/2023
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MADISON SERVICE COMPANY, LLC

SYSTEM LEGEND

UM
MP

MAIN SERVICE METER AND SERVICE POINT

MAIN SERVICE PANEL

SCALE: 1/16" = 1'-0"

CONDUIT RUN

DATE: 12/8/2023
DRAWN BY: OE

SITE PLAN

PV-3

JUNCTION BOX AND CONDUIT

PROJECT, HOME
195 SW WAVERLY LN.
LAKE CITY, FL 32024

AHJ: COLUMBIA COUNTY

(108) TRINA SOLAR: TSM-DE09C.07 390 [390W]
WITH (108) ENPHASE IQ8PLUS-72-2-US [240V]
MICROINVERTERS

ROOF SECTION 1: 108 MODULES
AZIMUTH: 175°
PITCH: 9°

ROOF TYPE: STANDING SEAM METAL
ROOF DETAIL

1

PHOTOVOLTAIC SYSTEM:
DC SYSTEM SIZE: 42.12 kW
AC SYSTEM SIZE: 31.32 kW

LC 200A RATED PV LOAD CENTER

CONDUIT TO BE RUN IN ATTIC IF POSSIBLE,
OTHERWISE CONDUIT BLOCKS MIN. 1"/MAX 6"
ABOVE ROOF SURFACE, CLOSE TO RIDGE LINES,
AND UNDER EAVES; TO BE PAINTED TO MATCH
EXTERIOR/EXISTING BACKGROUND COLOR OF ITS
LOCATION; TO BE LABELED AT MAX 10' INTERVALS.
CONDUIT RUNS ARE APPROXIMATE AND ARE TO
BE DETERMINED IN THE BY THE INSTALLERS

LC

UTILITY AC DISCONNECTAC

1

SHOP
(INHABITAT STRUCTURE)

CONDUIT MATERIAL WILL BE PVC AND WILL RUN
THROUGH TRENCH AT A DEPTH OF 18"

UNDERGROUND.
CONDUIT RUNS ARE APPROXIMATE AND ARE TO

BE DETERMINED BY THE INSTALLERS

CONDUIT RUN

TRENCH ROUTE ~ (200')

UM AC
MP

Signed 12/13/2023



MADISON SERVICE COMPANY, LLC

N

SCALE: 1/16" = 1'-0"

ELEVATION DETAILNTS
DATE: 12/8/2023
DRAWN BY: OE

ROOF PLAN

PV-3.1

PROJECT, HOME
195 SW WAVERLY LN.
LAKE CITY, FL 32024

AHJ: COLUMBIA COUNTY

ROOF SECTION 1: 108 MODULES
AZIMUTH: 175°
PITCH: 9°

ROOF TYPE: STANDING SEAM METAL
ROOF DETAIL

1

MODULE MECHANICAL SPECIFICATIONS

DESIGN WIND SPEED 120 MPH

DESIGN SNOW LOAD 0 PSF

# OF STORIES 1

ROOF PITCH 9°

TOTAL ARRAY AREA (SQ. FT) 2293.92

TOTAL ROOF AREA (SQ. FT) 8692.3

ARRAY SQ. FT / TOTAL ROOF SQ. FT 26.24%

SYSTEM LEGEND
ROOF ATTACHMENT POINT

ROOF FRAMING (METAL SEAMS)

RACKING

1

4' (TYP.)

131'-2"27'-11"

17'-2"

3'-10"

STRUCTURAL ATTACHMENT

MODULE

STANDING SEAM METAL

METAL SEAMS @16" O.C
Signed 12/13/2023



MADISON SERVICE COMPANY, LLC

NOTES:
1. MODULES ARE BONDED TO RAIL USING UL 2703 RATED BONDING SYSTEM -

INTEGRATED BONDING MID-CLAMPS + DIRECT-BURIAL LAY-IN-LUGS; SEE
ATTACHED FOR SPECIFICATIONS IF APPLICABLE

2. PV DC SYSTEM IS UNGROUNDED
3. PV ARRAY WILL HAVE A GROUNDING ELECTRODE SYSTEM IN COMPLIANCE

WITH CEC 250.58 AND 690.47(A)
4. PV SOURCE, OUTPUT, AND INVERTER INPUT CIRCUIT WIRING METHODS

SHALL COMPLY WITH CEC 690.1(G)
5. BACKFED PV BREAKER WILL BE INSTALLED AT OPPOSITE END OF THE BUS

BAR FROM THE MAIN BREAKER. A PERMANENT WARNING LABEL TO BE
INSTALLED PER SYSTEM SIGNAGE, PAGE

6. BARE COPPER IS TRANSITIONED TO THWN-2 VIA IRREVERSIBLE CRIMP;
WHEN PRESENT, THE GEC TO BE CONTINUOUS

7. INVERTER(S) TO BE COMPLIANT WITH UL 1741 SUPPLEMENT A
8. CONDUIT AND CONDUCTOR SPECIFICATIONS ARE BASED ON MINIMUM CODE

REQUIREMENTS AND ARE NOT MEANT TO LIMIT UP-SIZING AS REQUIRED BY
FIELD CONDITIONS

9. CONDUIT AND CONDUCTOR SPECIFICATIONS ARE BASED ON MINIMUM CODE
REQUIREMENTS AND ARE NOT MEANT TO LIMIT UPSIZING AS REQUIRED BY
FIELD CONDITIONS.

DATE: 12/8/2023
DRAWN BY: OE

1-LINE DIAGRAM & CALCULATIONS

PV-4

PROJECT, HOME
195 SW WAVERLY LN.
LAKE CITY, FL 32024

AHJ: COLUMBIA COUNTY

PHOTOVOLTAIC SYSTEM:
DC SYSTEM SIZE: 42.12 kW
AC SYSTEM SIZE: 31.32 kW
INVERTER: (108) ENPHASE IQ8PLUS-72-2-US
[240V] MICRO-INVERTERS
MODULE: (108) TRINA SOLAR: TSM-DE09C.07
390 [390W]

PV MODULE ELECTRICAL SPECIFICATIONS

MODULE TYPE
TRINA SOLAR:

TSM-DE09C.07 390 [390W]

POWER MAX (PMAX) 390W

OPEN CIRCUIT VOLTAGE (VOC) 40.8V

SHORT CIRCUIT CURRENT (ISC) 12.14A

MAX POWER-POINT VOLTAGE (VMP) 33.8V

MAX POWER-POINT CURRENT (IMP) 11.54A

SERIES FUSE RATING 25A

INVERTER ELECTRICAL SPECIFICATIONS

INVERTER TYPE ENPHASE
IQ8PLUS-72-2-US [240V]

MAX INPUT DC VOLTAGE 60V

MAX DC SHORT CIRCUIT CURRENT 15A

MAXIMUM OUTPUT POWER 290W

MAXIMUM CONT. OUTPUT CURRENT 1.21A

CEC EFFICIENCY 97%

MAX UNITS PER 20A CIRCUIT 13

SYSTEM OVER-CURRENT PROTECTION DEVICE (OCPD)
CALCULATIONS

INVERTER TYPE
ENPHASE

IQ8PLUS-72-2-US
[240V]

# OF INVERTERS 108

MAX CONTINUOUS OUTPUT CURRENT 1.21

(# OF INVERTERS) X (MAX CONT. OUTPUT CURRENT) X 125% <=
OCPD RATING

(108 x 1.21A x 1.25)= 163.35A <= 175A, OK

CONDUCTOR AND CONDUIT SCHEDULE

TAG WIRE TYPE WIRE SIZE # OF CONDUCTORS CONDUIT TYPE MIN. CONDUIT SIZE

1 ENPHASE Q-CABLE #12 6 - L1 L2 FREE AIR N/A

1 BARE COPPER #6 1 - BARE FREE AIR N/A

2 THWN-2 #10 6 - L1 L2 EMT 3/4"

2 THWN-2 EGC #8 1 - GND EMT 3/4"

3 THWN-2 #2/0 3 - L1 L2 N PVC SCH 40 2"

3 THWN-2 EGC #6 1 - GND PVC SCH 40 2"

4 THWN-2 #2/0 3 - L1 L2 N EMT 2"

4 THWN-2 GEC #6 1 - GND EMT 2"

12

CIRCUIT 9: 12 MODULES - TRINA SOLAR:
TSM-DE09C.07 390 [390W]

1

= = =

11

1 2

NEMA3R RATED JUNCTION
BOX: SHALL COMPLY W/

NEC 110.3 & 314.6

2P - 20A

2P - 20A

1P - 15A

ENVOY-IQ
MONITOR

(N) 240V/200A PV LOAD
CENTER, AC COMBINER

NEMA 3R RATED

12

CIRCUIT 2: 12 MODULES - TRINA SOLAR:
TSM-DE09C.07 390 [390W]

1

= = =

11

THE ENPHASE IQ8PLUS-72-2-US
[240V]MICRO-INVERTERS HAVE INTEGRATED

GROUND AND DOUBLE INSULATION, SO NO GEC OR
EGC IS REQUIRED. THE DC CIRCUIT IS ISOLATED
AND INSULATED FROM GROUND AND MEETS THE

REQUIREMENTS OF NEC 690.35

ENPHASE ENPHASE
IQ8PLUS-72-2-US

[240V]MICRO-INVERTER

12

CIRCUIT 1: 12 MODULES - TRINA SOLAR:
TSM-DE09C.07 390 [390W]

1

= = =

11

2P - 20A

2P - 20A

2P - 20A

2P - 20A

2P - 20A

2P - 20A

2P - 20A

(N) AC DISCONNECT
240V/200A NEMA 3R

FUSIBLE W/ 175A FUSES,
VISIBLE-LOCKABLE

LABELED

M

(E) LOADS

(E) 600A
MAIN

DISCONCECT

UTILITY SERVICE
120/240V

SINGLE PHASE

(E) 600A
RATED
MAIN

SERVICE
PANEL

FACILITY GROUND
(E) GROUND ROD

N-G

FROM CIRCUIT 3
TO CIRCUIT 8

3 4

SUPPLY SIDE TAP - ILSCO GTA-250-0-W/C
PARALLEL TAP CONNECTOR

(E) LOADS

Signed 12/13/2023



MADISON SERVICE COMPANY, LLC

DATE: 12/8/2023
DRAWN BY: OE PV-5

PROJECT, HOME
195 SW WAVERLY LN.
LAKE CITY, FL 32024

MOUNTING DETAILS AND BOM

ATTACHMENT TYPE: S-5! PROTEA BRACKET WITH
IRONRIDGE XR100 RAIL

MOUNTING TYPE: STANDING SEAM METAL, ROOF TILT: 9°

MODULE WEIGHT: 46.3 LBS
MODULE DIMENSIONS: 5.76' X 3.6'

MODULE WEIGHT/ SQ. FOOT: 2.23 LBS

TOTAL NO. OF MODULES: 108
TOTAL MODULE WEIGHT: 5000.4 LBS

ATTACHMENT DETAILS
(N.T.S.)

1

AHJ: COLUMBIA COUNTY

BILL OF MATERIAL
EQUIPMENT MAKE QUANTITY

MODULE Trina Solar: TSM-DE09C.07 390 [390W] 108

INVERTER ENPHASE IQ8PLUS-72-2-US [240V] 108

END CLAMPS MODULE END CLAMP STANDARD 12

MID CLAMPS MODULE MIDDLE CLAMP SET STANDARD
( INTEGRATED GROUNDING ) 210

MOUNTING POINTS S-5 PROTEA BRACKET 204
MOUNTING RAILS IRONRIDGE XR100 RAIL 60

LOAD CENTER 200A RATED LOAD CENTER WITH (9) 2P/20A
BREAKER 1

 MONITORING ENPHASE MONITORING IQ-ENVOY WITH  1P/15A
BREAKER 1

AC DISCONNECT 200A RATED FUSED UTILITY AC DISCONNECT WITH
175A FUSES 1

.725"

1.812"

2.953"

4.035"

PROTEA BRACKET

1" SELF TAPPING SCREW

METAL ROOF
MIN RANGE MAX RANGE

Signed 12/13/2023



MADISON SERVICE COMPANY, LLC

DATE: 12/8/2023
DRAWN BY: OE PV-6

LABELS ARE NOT DRAWN TO SCALE

PROJECT, HOME
195 SW WAVERLY LN.
LAKE CITY, FL 32024

! WARNING !
DUAL POWER SOURCES.

SECOND SOURCE IS PV SYSTEM

LABEL 7

PHOTOVOLTAIC
AC DISCONNECT

OPERATING CURRENT:        130.68 A  AC
OPERATING VOLTAGE:          240 V AC

LABEL 5
AT POINT OF INTERCONNECTION, MARKED
AT DISCONNECTING MEANS
[NEC 690.54]

! WARNING !
ELECTRIC SHOCK HAZARD

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

LABEL 3
AT EACH DISCONNECTING MEANS FOR
PHOTOVOLTAIC EQUIPMENT
[NEC 690.13 AND 690.15]

PHOTOVOLTAIC
DC DISCONNECT

UTILITY
AC DISCONNECT

LABEL 10
AT EACH DC DISCONNECTING MEANS
[NEC 690.13(B)]

LABEL 12
AT EXPOSED RACEWAYS, CABLE TRAYS, AND OTHER WIRING
METHODS; SPACED AT MAXIMUM 10 FT SECTION OR WHERE
SEPARATED BY ENCLOSURES, WALLS, PARTITIONS, CEILINGS,
OR FLOORS.
[NEC 690.31(G)]
LETTERS AT LEAST 3/8 INCH; WHITE ON RED BACKGROUND;
REFLECTIVE
[IFC 605.11.1.1]

LABEL 13
AT EACH AC DISCONNECTING MEANS
[NEC 690.13(B)]

! CAUTION !
PHOTOVOLTAIC SYSTEM

CIRCUIT IS BACKFED

! WARNING !
POWER SOURCE OUTPUT

CONNECTION - DO NOT RELOCATE
THIS OVERCURRENT DEVICE

LABEL 14
AT POINT OF INTERCONNECTION
OVERCURRENT DEVICE
[NEC 705.12(B)(2)(3)(B)]

LABEL 9
AT UTILITY METER
[NEC 690.56(B)]

LABEL 4
AT EACH DC DISCONNECTING MEANS
[NEC 690.53]

LABEL 11
AT RAPID SHUTDOWN SWITCH
[NEC 690.56(C)].
LETTERS AT LEAST 3/8 INCH; WHITE ON RED
BACKGROUND; REFLECTIVE
[IFC 605.11.1.1]

LABEL 8
AT POINT OF INTERCONNECTION; LABEL, SUCH  AS LABEL 7 OR LABEL 8 MUST IDENTIFY
PHOTOVOLTAIC SYSTEM
[NEC 705.12(B)(4)]

TURN RAPID SHUTDOWN
SWITCH TO THE "OFF"

POSITION TO SHUTDOWN
PV SYSTEM AND REDUCE
SHOCK HAZARD IN ARRAY

LABEL 1
AT RAPID SHUTDOWN SYSTEM
[NEC 690.56(C)(1)(A)].

! WARNING !
ELECTRIC SHOCK HAZARD

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

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

LABEL 2
AT EACH DISCONNECTING MEANS FOR
PHOTOVOLTAIC EQUIPMENT
[NEC 690.15]

MAXIMUM VOLTAGE:      -- V  DC

MAXIMUM CIRCUIT CURRENT: ---A DC

MAX RATED OUTPUT CURRENT OF
THE CHARGE CONTROLLER
OR DC-TO-DC CONVERTER
(IF INSTALLED): ---A DC

LABEL 6
AT RAPID SHUTDOWN DISCONNECT SWITCH
[NEC 690.56(C)(3)].

#03-359 LOCAL CODES

BI-DIRECTIONAL METER

WARNING: PHOTOVOLTAIC
POWER SOURCE

PHOTOVOLTAIC SYSTEM
EQUIPPED WITH RAPID

SHUTDOWN

RAPID SHUTDOWN
SWITCH FOR

SOLAR PV SYSTEM

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

SOLAR ELECTRIC
PV PANELS

WARNING
THIS SERVICE METER
IS ALSO SERVED BY A

PHOTOVOLTAIC SYSTEM

ELECTRICAL LABELS

LABELING NOTES
1.1 LABELING REQUIREMENTS BASED ON THE 2017
NATIONAL ELECTRICAL CODE, INTERNATIONAL FIRE
CODE 605.11, OSHA STANDARD 1910.145, ANSI Z535
1.2 MATERIAL BASED ON THE REQUIREMENTS OF THE
AUTHORITY HAVING JURISDICTION.
1.3 LABELS TO BE OF SUFFICIENT DURABILITY TO
WITHSTAND THE ENVIRONMENT INVOLVED.
1.4 LABELS TO BE A MINIMUM LETTER HEIGHT OF 3/8”
AND PERMANENTLY AFFIXED.
1.5 ALERTING WORDS TO BE COLOR CODED.  “DANGER”
WILL HAVE RED BACKGROUND; “WARNING” WILL HAVE
ORANGE BACKGROUND; “CAUTION” WILL HAVE YELLOW
BACKGROUND. [ANSI Z535]

PERMANENT PLAQUE OR DIRECTORY PROVIDING THE
LOCATION  OF THE SERVICE DISCONCECTING MEANS AND
THE PHOTOVOLTAIC SYSTEM DISCONCECTING MEANS IF
NOT IN THE SAME LOCATION
[CEC 690.56(B)]

WHERE THE PV SYSTEMS ARE REMOTELY LOCATED
FROM EACH OTHER, A DIRECTORY IN ACCORDANCE
WITH 705.10 SHALL BE PROVIDED AT EACH PV SYSTEM
DISCONCECTING MEANS.
PV SYSTEM EQUIPMENT AND DISCONCECTING MEANS
SHALL NOT BE INSTALLED IN BATHROOMS
[CEC 690.4(D),(E)]

ALL SIGNAGE MUST BE PERMANENTLY ATTACHED AND BE
WEATHER RESISTANT/SUNLIGHT RESISTANT AND CANNOT
BE HAND-WRITTEN PER CEC 110.21(B)

AHJ: COLUMBIA COUNTY

Signed 12/13/2023



MADISON SERVICE COMPANY, LLC

FOR INSTALLER USE ONLY
DATE: 12/8/2023
DRAWN BY: OE

MICRO INVERTER & CIRCUIT MAP

PV-7

PROJECT, HOME
195 SW WAVERLY LN.
LAKE CITY, FL 32024

AHJ: COLUMBIA COUNTY

ENPHASE CIRCUITS

CIRCUIT # 1: 12 MODULES

CIRCUIT DETAIL

CIRCUIT # 2: 12 MODULES

CIRCUIT -1

CIRCUIT # 3: 12 MODULES

CIRCUIT # 4: 12 MODULES

CIRCUIT # 5: 12 MODULES

CIRCUIT # 6: 12 MODULES

CIRCUIT # 7: 12 MODULES

CIRCUIT # 8: 12 MODULES

CIRCUIT # 9: 12 MODULES

CIRCUIT -2

CIRCUIT -3

CIRCUIT -4
CIRCUIT -5

CIRCUIT -6

CIRCUIT -7
CIRCUIT -8

CIRCUIT -9

Signed 12/13/2023



MADISON SERVICE COMPANY, LLC

DATE: 12/8/2023
DRAWN BY: OE

MODULE DATASHEET

PV-8.1

PROJECT, HOME
195 SW WAVERLY LN.
LAKE CITY, FL 32024

AHJ: COLUMBIA COUNTY



MADISON SERVICE COMPANY, LLC

DATE: 12/8/2023
DRAWN BY: OE

INVERTER DATASHEET

PV-8.2

PROJECT, HOME
195 SW WAVERLY LN.
LAKE CITY, FL 32024

AHJ: COLUMBIA COUNTY



MADISON SERVICE COMPANY, LLC

DATE: 12/8/2023
DRAWN BY: OE

COMBINER DATASHEET

PV-8.3

PROJECT, HOME
195 SW WAVERLY LN.
LAKE CITY, FL 32024

AHJ: COLUMBIA COUNTY



MADISON SERVICE COMPANY, LLC

DATE: 12/8/2023
DRAWN BY: OE

RACKING DATASHEET

PV-8.4

PROJECT, HOME
195 SW WAVERLY LN.
LAKE CITY, FL 32024

AHJ: COLUMBIA COUNTY



MADISON SERVICE COMPANY, LLC

DATE: 12/8/2023
DRAWN BY: OE

ROOF ATTACHMENT DATASHEET

PV-8.5

PROJECT, HOME
195 SW WAVERLY LN.
LAKE CITY, FL 32024

AHJ: COLUMBIA COUNTY



MADISON SERVICE COMPANY, LLC

DATE: 12/8/2023
DRAWN BY: OE

ROOF ATTACHMENT DATASHEET

PV-8.6

PROJECT, HOME
195 SW WAVERLY LN.
LAKE CITY, FL 32024

AHJ: COLUMBIA COUNTY



MADISON SERVICE COMPANY, LLC

DATE: 12/8/2023
DRAWN BY: OE

PLACARD

PV-9

PROJECT, HOME
195 SW WAVERLY LN.
LAKE CITY, FL 32024

AHJ: COLUMBIA COUNTY

CAUTION
POWER TO THIS BUILDING IS SUPPLIED FROM THE FOLLOWING

SOURCES WITH DISCONNECTS LOCATED AS SHOWN

! !

SERVICE 1 OF 1

195 SW WAVERLY LN.  LAKE CITY, FL 32024

LOAD CENTERSOLAR PHOTOVOLTAIC
ARRAY

MAIN SERVICE PANEL

UTILITY METER

FUSED AC DISCONNECT
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