
11/17/2023

RE: Structural Certification for Installation of Residential Solar

       KARI TRAVIS:194 SW LOGSTON CT, FORT WHITE, FL, 32038

Attn: To Whom It May Concern

Code 2020 Florida Building Code (ASCE 7-16)

Risk category II Wind Load (component and Cladding)

Roof Dead Load Dr 10 psf V 120 mph

PV Dead Load DPV 3 psf Exposure C

Roof Live Load Lr 20 psf

Ground Snow S 0 psf

If you have any questions on the above, please do not hesitate to call.

Sincerely,

Vincent Mwumvaneza, P.E

EV Engineering LLC

 

This Letter is for the existing roof framing which supports the new PV modules as well as the attachment of 

the PV system to existing roof framing.  From the field observation report, the roof is made of Metal roofing 

over 1/2 inch plywood supported by 2X4 Trusses at 24 inches .The slope of the roof was approximated to be 

18 degrees.

After review of the field observation data and based on our structural capacity calculation, the existing roof 

framing has been determined to be adequate to support the imposed loads without structural upgrades. 

Contractor shall verify that existing framing is consistent with the described above before install. Should they 

find any discrepancies, a written approval from SEOR is mandatory before proceeding with install. Capacity 

calculations were done in accordance with applicable building codes.
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Structural Letter for PV Installation

Date: 11/17/2023

Job Address: 194 SW LOGSTON CT

FORT WHITE, FL, 32038

Job Name: KARI TRAVIS

Job Number: 231117KT

Scope of Work

Table of Content

Sheet
2 Cover
3 Attachment checks
4 Roof Framing Check

5 Seismic Check and Scope of work

Engineering Calculations Summary

Code 2020 Florida Building Code (ASCE 7-16)

Risk category II

Roof Dead Load Dr 10 psf

PV Dead Load DPV 3 psf

Roof Live Load Lr 20 psf

Ground Snow S 0 psf

Wind Load (component and Cladding)

V 120 mph

Exposure C

References

NDS for Wood Construction

Sincerely,

Vincent Mwumvaneza, P.E

EV Engineering LLC

 

This Letter is for the existing roof framing which supports the new PV modules as well as the attachment of 

the PV system to existing roof framing. All PV mounting equipment shall be designed and installed per 

manufacturer's approved installation specifications. 

projects@evengineersnet.com

http://www.evengineersnet.com



Wind Load Cont.

120 mph ASCE 7-16 Figure 26.5-1B

C

1.0 ASCE 7-16 Sec 26.8.2

0.85 ASCE 7-16 Table 26.10-1

0.85 ASCE 7-16 Table 26.6-1

1.00 ASCE 7-16 Table 26.9-1

26.55 psf

18.0 Degrees

1.0

0.6 considering 1 module

Uplift (W) Zone(1,2e) Zone(2r, 2n) Zone(3e) Zone(3r)

Fig. 30-3-2 GCp= -1.1 -2 -2 -2.4

Eq. 29.4-7 P=qh(GCp)(γE)(γa)= -17.52 -31.86 -31.86 -38.23

GCp= 0.5 Figure 30.3-2

P=qh(GCp)(γE)(γa)= 7.97 Equation 29.4-7

Rafter Attachments: 0.6D+0.6W (CD=1.6) 

Connection Check

RTMini-(2) SS304x60mm Withdrawal Value= 894 lbs Manufacturer Test
2 in

Safety Factor 2

Allowable Capacity= 447 lbs

Zone Average Trib Width Area (ft) Uplift (lbs) Down (lbs)

Zone(1,2e) 4 10.2 123.5 110.0

Zone(2r, 2n) 4 10.2 209.8 110.0

Zone(3e) 2 5.1 104.9 110.0

Zone(3r) 2 5.1 124.1 110.0

Conservative Max= 209.8 < 447

CONNECTION IS OK

 KZt =

Risk Category = II

V=

Exposure =

1. Pv seismic dead weight is negligible to result in significant seismic uplift, therefore the wind uplift 

governs 

KZ =

Kd =

Ke =

qh= 0.00256KzKztKdKeV
2
=

Pitch =

γE=

γa=

Lag Screw Penetration (Minimum)

projects@evengineersnet.com
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Vertical Load Resisting System Design

Trusses

Max Length, L = 8.0 ft (Beam maximum Allowable Horizontal Span)

Tributary Width, WT = 24 in

Dr = 10 psf 20 plf

Lr = 20 psf

Wdown= 7.97 psf 15.9 plf

Pv= 3 psf 6 plf

Load Case: DL+0.6W (CD=1.6)

Pv max Shear= 110.0 lbs

Max Moment, Mu = 173 lb-ft Conservative

Max Shear, Vu=wL/2+Pv Point Load = 214 lb

Note: Proposed loading will add less than 5% of the existing loads.

Member Capacity

DF-L No.2 

2X4 CL CF Ci Cr KF φ λ
Fb = 900 psi 1.0 1.5 1.0 1.15 2.54 0.85 0.8 1553 psi

Fv = 180 psi N/A N/A 1.0 N/A 2.88 0.75 0.8 180 psi

E = 1600000 psi N/A N/A 1.0 N/A N/A N/A N/A psi

Emin = 580000 psi N/A N/A 1.0 N/A 1.76 0.85 N/A 580000 psi

Depth, d = 3.5 in

Width, b = 1.5 in

Cross-Sectonal Area, A = 5.25 in
2

Moment of Inertia, Ixx = 5.35938 in
4

Section Modulus, Sxx = 3.0625 in
3

Allowable Moment, Mall = Fb'Sxx = 396.2 lb-ft DCR=Mu/Mall = 0.44 < 1 Satisfactory

Allowable Shear, Vall = 2/3Fv'A = 630.0 lb DCR=Vu/Vall = 0.34 < 1 Satisfactory

Design Value Adjusted Value

projects@evengineersnet.com
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Siesmic Loads Check

Roof Dead Load 10 psf 

% or Roof with Pv 29.4%

Dpv and Racking 3 psf

Average Total Dead Load 10.9 psf

Increase in Dead Load 3.5% OK 

Limits of Scope of Work and Liability

The increase in seismic Dead weight as a result of the solar system is less than 10% of the existing structure and 

therefore no further seismic analysis is required.

We have based our structural capacity determination on information in pictures and a drawing set titled PV plans -

KARI TRAVIS. The analysis was according to applicable building codes, professional engineering and design 

experience, opinions and judgments. The calculations produced for this structure's assessment are only for the 

proposed solar panel installation referenced in the stamped plan set and were made according to generally 

recognized structural analysis standards and procedures. 

projects@evengineersnet.com

http://www.evengineersnet.com
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SYNERGY SOLLAR
8595 103RD ST,

32210 JACKSONVILLE,
FLORIDA, USA

CONTACT: 3609100892
EMAIL:ANDREI@SYNERGYSOLAR.US

GOVERNING CODES
FLORIDA RESIDENTIAL CODE, 7TH EDITION 2020 (FRC)

FLORIDA BUILDING CODE, 7TH EDITION 2020 (FBC)

FLORIDA FIRE PREVENTION CODE, (FFPC)7TH EDITION, NFPA 1, 2018

NATIONAL ELECTRICAL CODE, NEC 2017 CODE BOOK, NFPA 70

SITE MAP & VICINITY MAPA - 00

SYMBOLS & SYSTEM DESCRIPTIONS - 01

S - 02

ELECTRICAL LINE DIAGRAM

WIRING CALCULATIONS

SYSTEM LABELING

MODULE DATASHEET

E - 01

E - 02

E - 03

STRUCTURAL ATTACHMENT DETAIL

INVERTER DATASHEET

DS - 01

DS - 02

DS - 05

S - 03

SHEET INDEX
SHEET NO. SHEET NAME

ROOF PLAN & MODULES

ARRAY LAYOUT

S - 04

RACKING DATASHEET

DS - 06

SITE DETAILS

ASHRAE EXTREME LOW

ASHRAE 2% HIGH

GROUND SNOW LOAD

WIND SPEED

RISK CATEGORY

WIND EXPOSURE CATEGORY

ATTACHMENT DATASHEET

OPTIMIZER DATASHEETDS - 04

-5

34

DS - 07 GROUNDING AND BONDING DATASHEET

BATTERY DATASHEETDS - 03

15 KW

SYSTEM SIZE :11.2 KW DC STC

62.5 A

(1)  SOL-ARK-15K-2P INVERTER

(6) EG4-LL 48V BATTERIES

(01) BRANCH OF 10 MODULES

DC RATING OF SYSTEM

AC RATING OF SYSTEM

AC OUTPUT CURRENT

NO. OF MODULES

NO. OF INVERTERS

NO.OF BATTERIES

ARRAY STRINGING

DESCRIPTION NEW GRID-INTERACTIVE PHOTOVOLTAIC
SYSTEM WITH BATTERY STORAGE

SYSTEM DETAILS

NO.OF  OPTIMIZER

(28) CS6R-400MS-HL (400W) CANADIAN SOLAR
MODULES

(02) BRANCHES OF 09 MODULES

(28) TS4-A-O TIGO OPTIMIZER
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SYSTEM DESCRIPTION
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8595 103RD ST,

32210 JACKSONVILLE,
FLORIDA, USA

CONTACT: 3609100892
EMAIL:ANDREI@SYNERGYSOLAR.US

This system is a grid-tied PV system, with PV generation consisting of 28
CS6R-400MS-HL (400W) CANADIAN SOLAR MODULES with a combined STC rated dc
output power of 11.2 KW. The modules are connected into 1  SOL-ARK-15K-2P
INVERTER. The inverter has electronic maximum power point tracking to maximize
energy captured by the PV modules. The inverter also has an internal ground fault
detection and interruption device that is set to disconnect the array in the event that a
ground fault that exceeds one ampere should occur. The inverter has DC and AC
disconnect integrated system and labels are provided as required by the National
Electrical Code.

ABBREVIATIONS:

AC Alternating Current
APPROX     Approximate
AWG          American Wire Gauge
CP
DC

Combiner Panel
Direct Current

DCD
DISC
(E)

EL
EQ
JB

Direct Current Disconnect
Disconnect
Existing

Elevation
Equal
Junction Box

MCP           Main Combiner Panel

MFR
MIN

Manufacturer
Minimum

MISC

(N)

Miscellaneous

New
OCPD          OverCurrent Protection Device
POCC
PV

SF

Point Of Common Coupling
Photovoltaic

Squarefoot/feet

STC
TBD
TYP
VIF

WP

Standard Test Conditions
To Be Determined
Typical

Verify In Field
Weather Proof

SYMBOLS:

Section..............

Elevation ...........

Detail ................

Detail ................
(Enlarged Plan)

Keyed Notes ..........

Ground Terminal .....

Grounding Point/rod....

Solar Panel .........

Combiner Panel ..........

DC Disconnect ..........

Main Service
Panel ......................

Fuse ......................

Overcurrent Breaker ..

Inverter ....................

Transformer .............

Automatic ...............
Transfer Switch

ATS

00

CP

DCD

MSP

Module with Source
Circuit number

X
X-XX

X
X-XX

X
X-XX

X
X-XX

Detail ID Letter
Sheet where
section is located

Detail ID Letter

Sheet where
section is located
Detail ID Letter

Area to be enlarged

Sheet where
section is located

1 Keyed note designation
on applicable sheet

Sheet where
section is located

Optimizers

PV Modules

Junction
Box

Point of
Utility

Connection

Utility Meter

Figure 1: PV System Block Diagram

When the sun is shining, power from the PV array is fed into the inverter, where
it is converted from DC to AC. The inverter output is then used to contribute to the
power requirements of the occupancy. If PV power meets the requirements of the
loads of the occupancy, any remaining PV power is sold back to the utility. When utility
power is available, but PV power is not available, building loads are supplied by the
utility.

The inverter meets the requirements of IEEE 1547 and UL 1741. This means that
if it detects a loss of utility power, it will automatically disconnect from the utility.
When utility voltage is restored, the inverter automatically reconnects to the utility
grid after verifying utility voltage and frequency stability.
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S-02

 & MODULES
ROOF PLAN

CS6R-400MS-HL
(400W) CANADIAN
SOLAR MODULES

44.6"

67
.8

"

MODULE TYPE, DIMENSIONS & WEIGHT

NUMBER OF MODULES = 28 MODULES
MODULE TYPE = CS6R-400MS-HL (400W) CANADIAN SOLAR MODULES
MODULE WEIGHT =  49.4 LBS/22.4 KG.
MODULE DIMENSIONS =  67.8 " X 44.6" = 21.00 SF

NUMBER OF INVERTER = 1 STRING INVERTER
INVERTER TYPE =  SOL-ARK-15K-2P INVERTER

DC SYSTEM SIZE: 11.2 KW
AC SYSTEM SIZE: 15 KW
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SYNERGY SOLLAR
8595 103RD ST,

32210 JACKSONVILLE,
FLORIDA, USA

CONTACT: 3609100892
EMAIL:ANDREI@SYNERGYSOLAR.US

I CERTIFY THAT THE INSTALLATION OF THE MODULES IS IN
COMPLIANCE WITH FBC: RESIDENTIAL CHAPTER 3.BUILDING
STRUCTURE WILL SAFELY ACCOMMODATE LATERAL AND UPLIFT
WIND LOADS, AND EQUIPMENT DEAD LOADS. *

GENERAL INSTALLATION PLAN NOTES:

1) ROOF ATTACHMENTS TO TRUSSES SHALL BE INSTALLED
AS SHOWN IN SHEET S-03 AND AS FOLLOWS FOR EACH WIND
ZONE:.

WIND ZONE 1: MAX SPAN 4'-0" 
O.C. WIND ZONE 2: MAX SPAN 4'-0" 
O.C. WIND ZONE 3: MAX SPAN 2'-0" 
O.C.

2) EXISTING RESIDENTIAL BUILDING  ROOF WITH MEAN ROOF
HEIGHT 15FT AND SEAMS SPACED 9" O.C.

CONTRACTOR TO FIELD VERIFY AND SHALL REPORT TO THE
ENGINEER IF ANY DISCREPANCIES EXIST BETWEEN PLANS
AND IN FIELD CONDITIONS.

LEGENDS

ACD

JB

- AC DISCONNECT

- VENT, ATTIC FAN
(ROOF OBSTRUCTION)

- JUNCTION BOX

INV - INVERTER

- CONDUIT

- OPTIMIZERS

- FIRE SETBACK

 M -  METER MAIN COMBO

- ROOF ACCESS POINT

BAT - BATTERY

SSP -  SUB SERVICE PANEL
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SYNERGY SOLLAR
8595 103RD ST,

32210 JACKSONVILLE,
FLORIDA, USA

CONTACT: 3609100892
EMAIL:ANDREI@SYNERGYSOLAR.US

LEGENDS

- VENT, ATTIC FAN
 (ROOF OBSTRUCTION)
- PV ROOF ATTACHMENT

- FIRE SETBACK

- WIND ZONE  1

- WIND ZONE 1'

WIND ZONE 2

- WIND ZONE (2)

- WIND ZONE (2r)

- WIND ZONE (2e)

- WIND ZONE (2n)

WIND ZONE 3

- WIND ZONE (3)

- WIND ZONE (3r)

- WIND ZONE (3e)

- METAL SEAM

WIND ZONE 1

- COUPLING

(ROOF #1)
MODULES - 28
ROOF TILT - 18°
ROOF AZIMUTH - 180°
SEAMS SPACING - @ 9" O.C.

- RAIL

- JUNCTION BOX

WIND LOAD INFORMATION:
THIS SYSTEM HAS BEEN DESIGN TO MEET

THE REQUIREMENTS OF THE 7TH EDITION OF
THE FLORIDA BUILDING CODE AND USED
 THE FOLLOWING DESIGN PARAMETERS:

    ULTIMATE WIND SPEED: 120 MPH
EXPOSURE CATEGORY: C

                             RISK CATEGORY: II
                       MEAN ROOF HEIGHT: 15FT
                             ROOF SLOPE: 7°-20°

TOTAL NO. OF ATTACHMENT: 72
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SYNERGY SOLLAR
8595 103RD ST,

32210 JACKSONVILLE,
FLORIDA, USA

CONTACT: 3609100892
EMAIL:ANDREI@SYNERGYSOLAR.US

PHOTOVOLTAIC MODULE GENERAL NOTES:
1. APPLICABLE CODE: 2020 FLORIDA BUILDING CODE 7th ED. & ASCE 7-16
    MINIMUM DESIGN LOADS FOR BUILDING AND OTHER STRUCTURES

2. BOLT DIAMETER AND EMBEDMENT LENGTHS ARE DESIGNED PER NDS(2012)
REQUIREMENTS. ALL BOLT CAPACITIES ARE BASED ON A DOUG-FIR#2
 WOOD ROOF TRUSS AS EMBEDMENT MATERIAL.

3. ALL WIND DESIGN CRITERIA AND PARAMETERS ARE FOR HIP AND GABLE
RESIDENTIAL ROOFS, CONSIDERING FROM A 4° TO A MAXIMUM 27° (1/12 TO A
MAXIMUM 6/12 PITCH) ROOF IN SCHEDULE. ALL RESIDENTIAL ROOFS SHALL NOT
EXCEED 15'-0" MEAN ROOF HEIGHT.

4. ROOF SEALANTS SHALL CONFIRM TO ASTM C920 AND ASTM 6511.
5. THIS SHEET REFLECTS STRUCTURAL CONNECTIONS ONLY. REFER TO

MANUFACTURERS' MANUAL FOR ALL ARCHITECTURAL, MECHANICAL,
ELECTRICAL, AND SOLAR SPECS.

6. ALL ALUMINUM COMPONENTS SHALL BE ANODIZED ALUMINUM 6105-T5 UNLESS
OTHERWISE NOTED.

7. LAG BOLTS SHALL BE ASTM A276 STAINLESS STEEL UNLESS OTHERWISE NOTED.
8. ALL RAILING AND MODULES SHALL BE INSTALLED PER

MANUFACTURERS' INSTRUCTIONS.
9. I CERTIFY THAT THE INSTALLATION OF THE MODULES IS IN COMPLIANCE

WITH FBC:BUILDING CHAPTER 16 AND FRC:RESIDENTIAL CHAPTER 3.
BUILDING STRUCTURE WILL SAFELY ACCOMMODATE CALCULATED
WIND LATERAL AND UPLIFT FORCES, AND EQUIPMENT DEAD LOADS.

UNIRAC SOLARMOUNT RAIL
L-FOOT

ROOF TECH RT MINI ll

USE TWO 5/60MM MOUNTING
SCREWS TO ATTACH EACH
RT-MINI ll TO THE CENTER OF
THE RAFTERS

MINIMUM 7/16" OSB OR PLYWOOD

5-16" X 1" SS HEX BOLT

PV MODULEMODULE CLAMP

ROOF TRUSS
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GRID GEN LOAD

63A

 SOL-ARK-15K-2P INVERTER
INVERTER

15000W & 62.5A

MP1 MP2
63A

(N)JUNCTION BOX
600 V, NEMA 3R
UL LISTED

(3) 10/2 NM-B IN ATTIC OR
(3) # AWG THWN-2 - DC+
(3) # AWG THWN-2 - DC-
(1) #  AWG THWN-2 GND
IN 3/4" IMC, RMC, FMC, LFMC,
PVC, HDPE, NUCC, RTRC,
LFNC, FMT, ENT OR EMT
CONDUIT RUN

PV WIRES

MP3

(E) MAIN SERVICE PANEL
200A RATED, 240V.
(OUTSIDE HOUSE)

L2

L1

L2

L1

L2

L1

N

G

L2

L1

L2

L1

L2

L1

L1   

EXISTING GROUNDING

200A/2P

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

TO UTILITY GRID

L1   L2   N

TIGO TS4-A-O OPTIMIZERS

PV MODULES

(N) AC DISCONNECT:
240V, 100AMP, UNFUSED

NEMA 3R, UL LISTED

(3) #3/0 AWG THWN-2
(1) #6 AWG THWN-2 GND

IN 2" IMC, RMC, FMC, LFMC,
PVC, HDPE, NUCC, RTRC,
LFNC, FMT, ENT OR EMT

CONDUIT RUN

L2

L1

G

L2

L1

N

G

N
L2

L1

N

G

L2

L1

N

G

(N) AC DISCONNECT:
240V, 100AMP, FUSED

  WITH 80A FUSES
NEMA 3R, UL LISTED

(E) SUB SERVICE PANEL
200A RATED, 240V.
(INSIDE HOUSE)

L2

L1

L2

L1

L2

L1

N

G

L2

L1

L2

L1

L2

L1

L1   L2   N

200A/2P

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

(3) #3/0 AWG THWN-2
(1) #6 AWG THWN-2 GND

IN 2" IMC, RMC, FMC, LFMC,
PVC, HDPE, NUCC, RTRC,
LFNC, FMT, ENT OR EMT

CONDUIT RUN

(N) TRENCHING APPROX~25FT

G

+ -

+ -

+ -

+ -

+ -

+ -

EG4-LL 48V
BATTERIES-1

EG4-LL 48V
BATTERIES-2

EG4-LL 48V
BATTERIES-3

EG4-LL 48V
BATTERIES-4

EG4-LL 48V
BATTERIES-5

EG4-LL 48V
BATTERIES-6

(N) EG4-LL 48V
BATTERIES

(STACK OF 6)

(3) #3/0 AWG THWN-2
IN 2" IMC, RMC, FMC, LFMC,
PVC, HDPE, NUCC, RTRC,
LFNC, FMT, ENT OR EMT

CONDUIT RUN

L2   
N

(3) #3/0 AWG THWN-2
(1) #6 AWG THWN-2 GND

IN 2" IMC, RMC, FMC, LFMC,
PVC, HDPE, NUCC, RTRC,
LFNC, FMT, ENT OR EMT

CONDUIT RUN

NOTE:
1. SUBJECT PV SYSTEMS HAS BEEN DESIGNED TO MEET THE
REQUIREMENTS OF THE NEC 2017, NFPA 70 AND THOSE SET FORTH BY
THE FLORIDA SOLAR ENERGY CENTER CERTIFICATION, INCLUDING
MAXIMUM NUMBER OF MODULE STRINGS, MAXIMUM NUMBER OF
MODULES PER STRING, MAXIMUM OUTPUT, MODULE MANUFACTURER
AND MODEL NUMBER, INVERTER MANUFACTURER AND MODEL
NUMBER, AS APPLICABLE.
2.PROVIDE TAP BOX IN COMPLIANCE WITH 312.8 IF PANEL GUTTER
SPACE IS INADEQUATE.
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SOLAR ARRAY (11.2 KW-DC STC)
STRING INVERTER ( 15 KW - AC RATING OF SYSTEM)
(28) CS6R-400MS-HL (400W) CANADIAN SOLAR MODULES
(1)  SOL-ARK-15K-2P INVERTER (290 VA)
(01) BRANCH OF 10 MODULES
(02) BRANCHES OF 09 MODULES
(28) TS4-A-O TIGO OPTIMIZER



ELECTRICAL NOTES

1. ALL EQUIPMENT TO BE LISTED BY UL OR OTHER NRTL, AND
LABELED FOR ITS APPLICATION.

2. ALL CONDUCTORS SHALL BE COPPER, RATED FOR 600 V AND 90
DEGREE C WET ENVIRONMENT.THE TERMINALS ARE RATED FOR
75 DEGREE C.

3. CONDUCTOR TERMINATION AND SPLICING AS PER NEC 110.14
4. WIRING, CONDUIT, AND RACEWAYS MOUNTED ON ROOFTOPS

SHALL BE ROUTED DIRECTLY TO, AND LOCATED AS CLOSE AS
POSSIBLE TO THE NEAREST RIDGE, HIP, OR VALLEY.

5. WORKING CLEARANCES AROUND ALL NEW AND EXISTING
ELECTRICAL EQUIPMENT SHALL COMPLY WITH NEC 110.26.

6. DRAWINGS INDICATE THE GENERAL ARRANGEMENT OF SYSTEMS.
CONTRACTOR SHALL FURNISH ALL NECESSARY OUTLETS,
SUPPORTS, FITTINGS AND ACCESSORIES TO FULFILL APPLICABLE
CODES AND STANDARDS.

7. WHERE SIZES OF JUNCTION BOXES, RACEWAYS, AND CONDUITS
ARE NOT SPECIFIED, THE CONTRACTOR SHALL SIZE THEM
ACCORDINGLY.

8. ALL WIRE TERMINATIONS SHALL BE APPROPRIATELY LABELED
AND READILY VISIBLE.

9. MODULE GROUNDING CLIPS TO BE INSTALLED BETWEEN MODULE
FRAME AND MODULE SUPPORT RAIL, PER THE GROUNDING CLIP
MANUFACTURER'S INSTRUCTION.

10. MODULE SUPPORT RAIL TO BE BONDED TO CONTINUOUS COPPER
G.E.C. VIA WEEB LUG OR ILSCO GBL-4DBT LAY-IN LUG.

11. THE POLARITY OF THE GROUNDED CONDUCTORS IS NEGATIVE .
12. UTILITY HAS 24-HR UNRESTRICTED ACCESS TO ALL

PHOTOVOLTAIC SYSTEM COMPONENTS LOCATED AT THE SERVICE
ENTRANCE.

13. MODULES CONFORM TO AND ARE LISTED UNDER UL 1703.
14. RACKING CONFORMS TO AND IS LISTED UNDER UL 2703.
15. CONDUCTORS EXPOSED TO SUNLIGHT SHALL BE LISTED AS

SUNLIGHT RESISTANT PER NEC ARTICLE 300.6 (C) (1) AND ARTICLE
310.10 (D).

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

E-02

WIRING
CALCULATIONS

SHEET NUMBER

SHEET NAME

D
ES

C
R

IP
TI

O
N

R
EV

R
EV

IS
IO

N
S

D
AT

E

PERMIT DEVELOPER

OSK

11/17/2023

DESIGNER

REVIEWER

DATE

  
  

KA
R

I T
R

AV
IS

19
4 

SW
 L

O
G

ST
O

N
 C

T,
FO

R
T 

W
H

IT
E,

 F
L,

 3
20

38

Signature with Seal

EN
G

G
.

SYNERGY SOLLAR
8595 103RD ST,

32210 JACKSONVILLE,
FLORIDA, USA

CONTACT: 3609100892
EMAIL:ANDREI@SYNERGYSOLAR.US

MODULE SPECIFICATION

MODEL NO.
CS6R-400MS-HL (400W)
CANADIAN SOLAR
MODULES

PEAK POWER 400 W
RATED VOLTAGE (Vmpp) 30.8 V
RATED CURRENT (Impp) 12.99 A
OPEN CIRCUIT VOLTAGE (Voc) 36.8 V
SHORT CIRCUIT CURRENT (Isc) 13.85 A

ELECTRICAL CALCULATIONS:

1. CURRENT CARRYING CONDUCTOR

(A) BEFORE IQ COMBINER PANEL
AMBIENT TEMPERATURE = 34°C
CONDUIT INSTALLED AT MINIMUM DISTANCE OF 7/8 INCHES ABOVE ROOF .....NEC 310.15(B)(3)(c)
TEMPERATURE DERATE FACTOR - 0.96 ...NEC 310.15(B)(2)(a)
GROUPING FACTOR - 0.8...NEC 310.15(B)(3)(a)

CONDUCTOR AMPACITY
= (OPTIMIZER CURRENT ) x 1.56 / A.T.F / G.F ...NEC 690.8(B)
= [15 x 1.56] / 0.96 / 0.8
= 30.47 A
SELECTED CONDUCTOR - #10 THWN-2  ...NEC 310.15(B)(16)

(B) AFTER IQ COMBINER PANEL
TEMPERATURE DERATE FACTOR - 0.96
GROUPING FACTOR - 1

 CONDUCTOR AMPACITY
=(TOTAL INV O/P CURRENT) x 1.25 / 0.96 / 1 ...NEC 690.8(B)
=[(1 x 62.5) x 1.25] /0.96 / 1
= 81.38 A
SELECTED CONDUCTOR - #4 THWN-2 ...NEC 310.15(B)(16)

2. PV OVER CURRENT PROTECTION        ..NEC 690.9(B)
=TOTAL INVERTER O/P CURRENT x 1.25
=(1 x 62.5) x 1.25 = 78.13 A
SELECTED  OCPD  = 80A

SELECTED EQUIPMENT GROUND CONDUCTOR (EGC) = #8 THWN-2 ... NEC 250.122(A)
MAX VOLTAGE DROP CALCULATION

CABLE SIZE CABLE DESCRIPTION
ONE WAY

DISTANCE IN
FEET (D)

BRANCH
CURRENT (I)

RESISTANCE OF
CONDUCTOR(R) VOLTAGE (V) % VOLTAGE

DROP=(0.2*D*I*R)/V

3/0 THWN-2 AC-DISCONNECT-1 TO
AC-DISCONNECT-2

25 62.5 0.0766 240 0.099

INVERTER SPECIFICATIONS
MANUFACTURER SOLARK INVERTER

SOL-ARK-15K-2P
OUPUT POWER 15000W

MAX OUTPUT POWER 15000W
CONTINIOUS OUTPUT CURRENT 62.5 A

OPTIMIZER SPECIFICATIONS
MANUFACTURER  TS4-A-0 TIGO

OPTIMIZER
MAX POWER 700W
MAX CURRENT 15 A

BATTERY SPECIFICATIONS
NAME  EG4-LL
MAX VOLATGE 51.2 V
MAX CAPACITY 100 AH

MAX DC VOLTAGE 500V
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WARNING
ELECTRIC SHOCK HAZARD

!
DO NOT TOUCH TERMINALS

TERMINALS ON BOTH LINE AND
LOAD SIDES MAY BE ENERGIZED

IN THE OPEN POSITION

PHOTOVOLTAIC SYSTEM AC DISCONNECT
RATED AC OPERATING CURRENT 62.50 AMPS
AC NOMINAL OPERATING VOLTAGE 240 VOLTS

WARNING
INVERTER OUTPUT CONNECTION DO NOT
RELOCATE THIS OVERCURRENT DEVICE

PHOTOVOLTAIC SYSTEM
EQUIPPED WITH RAPID

WARNING DUAL POWER SOURCE

SECOND SOURCE IS PHOTOVOLTAIC SYSTEM

WARNING PHOTOVOLTAIC
POWER SOURCE

!

3609100892
EMERGENCY CONTACT

WARNING!

WARNING!
DEDICATED SOLAR PANELS DO

NOT CONNECT ANY OTHER LOADSSHUTDOWN
LABEL LOCATION:
AC DISCONNECT, POINT OF INTERCONNECTION,
 COMBINER PANEL
(PER CODE: NEC 690.13(B))

LABEL LOCATION:
AC DISCONNECT, INVERTER
(PER CODE: NEC 690.54)

LABEL LOCATION:
CONDUIT RUNWAY
(PER CODE: NEC690.31(G)(3)(4))

LABEL LOCATION:
MAIN SERVICE DISCONNECT
(NEC 705.12(B)(3-4) & NEC 690.59)

ADHESIVE FASTENED SIGNS:

·ANSI Z535.4-2011 PRODUCT SAFETY SIGNS AND LABELS, PROVIDES
GUIDELINES FOR SUITABLE FONT SIZES, WORDS, COLORS, SYMBOLS, AND

LOCATION REQUIREMENTS FOR LABELS. NEC 110.21(B)(1)
·THE LABEL SHALL BE OF SUFFICIENT DURABILITY TO WITHSTAND THE

ENVIRONMENT INVOLVED. NEC 110.21(B)(3)
·ADHESIVE FASTENED SIGNS MAY BE ACCEPTABLE IF PROPERLY

ADHERED. VINYL SIGNS SHALL BE WEATHER RESISTANT. IFC 605.11.1.3

LABEL LOCATION:
POINT OF INTERCONNECTION, MAIN SERVICE DISCONNECT
(PER CODE: NEC 705.12 (B)(2)(c))
[Not required if panelboard is rated not less than sum of ampere ratings
of all overcurrent devices supplying it]

LABEL LOCATION:
AC DISCONNECT, DC DISCONNECT, POINT OF
INTERCONNECTION
(PER CODE: NEC 690.56(C)(3))

TURN RAPID SHUTDOWN
SWITCH TO THE

"OFF" POSITION TO
SHUTDOWN PV SYSTEM

AND REDUCE
SHOCK HAZARD

IN ARRAY

NEC 690.56(C)(1) AND NFPA 111.12.2.1.1.1.1.11.12.2.1.4

EMERGENCY RESPONDER
THIS SOLAR PV SYSTEM IS

EQUIPPED WITH RAPID SHUT DOWN

SOLAR ELECTRIC
 PV PANELS

INVERTER OUTPUT CONNECTION
DO NOT RELOCATE THIS
OVERCURRENT DEVICE

SYSTEM
LABELING
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