Solar impact, Inc.

Gainesville, FL 32606
352-338-8221

4509 NW 23rd Ave, Suite 20

20.48 kW PV Grid-Tied System
64x Q.Cells 320W Modules
2x SolarEdge SE9KUS Inverters
120/208V

Clay Electric Cooperative,
Lake City Branch
1797 SW SR-47

Lake City, FL 32606
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Required Placards Equipment Schedule
- . . Solar Di ect, Lockable, Fused, min 100A, 120/208V, 3@, 4W
@ “Auxiliary Generation Disconnect.” <"> clar Hiseonn n
. . PV Panelboard, min 100A busbar, 120/208V, 3@, 4W
@ “Warning: electric shock hazard. Do not
touch terminals. Terminals on both the line <c> SolarEdge SE9KUS Inverter
and load sides may be energized in the
open position.” <D>SolarEdge P850 Optimizer - 2 modules in series per optimizer

Panelboard and Inverter Schedule

*Note: NEC 705.95(B) says “Neutral Conductor for
Instrumentation, Voltage Detection or Phase
Detection. A conductor used solely for instrumentation,
voltage detection, or phase detection and connected to a

Inverter [ Breaker | Module Type String Lengths single-phase or 3-phase utility-interactive inverter, shall
String 1A - 8 Optimizers/16 Modules be permitted to be sized at less than the ampacity of the
1 35/3 | REC320W Strl 6 8.8 Opﬂ I /16 Modul other current-carrying conductors and shall be sized
ring - ptimizers/ oauies equal to or larger than the equipment grounding
) 35/3 | REC 320w String 2A - B Optimizers/16 Modules conductor.
String 2B - 8 Optimizers/16 Modules

One-Line Diagram developed by Barry M Jacobson, PhD, PE, CV (licenses PE51402, CVC56761) July 10, 2019 é/}%



Developed by Barry Jacobson, PhD, PE, CV (license #s PE51402 and CVC56761)
June 20, 2019
Project: Clay Electric Cooperative, Lake City Branch, 1797 SW SR-47, Lake City, FL 32606

The structure has a 24-gauge ribbed metal roof with rolled ribs 16 inches on center. The metal roof clips
are attached to the underlying 5/8-inch thick plywood decking with two 2-inch long #10 wood screws.

Based on a specific gravity of plywood of 0.57, each metal roof clip has an allowable design load of 408
Ibs. Each solar racking roof attachment will be secured with an S-5 U or S-5 S mini clamp. S-5 provided
test data has a minimum of 715 Ibs of allowable design load normal to the seam for 24-gauge metal roofs
using a safety factor of 3. This well exceeds the design requirements for this project’s design.

The building is hipped with a roof slope of 4:12. The “Components & Cladding” analysis was used.

Table 1. Hipped roof section

Roof Max Attachment # Rails
Zone Force Spacing (in) per
(psf) Module
1 27.82 64 2
2 48.44 32 2
3 48.44 32 2

4
Roof zone #3 is a 8.4 ft x 8.4 fit square at the lower corners of the roof. Roof Z0 is the area within
8.4 ft of any roof edge that is not within zone #3. Roof zone #1 is the interior area of the roof that is not
within zones # 2 and #3.
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Installation Requirements

If IronRidge XR-10 or XR-100 rails are used, install attachment feet at most 72-inches apart. Additional
manufacturers may be used with written confirmation from the engineer of record.

Attachments between solar modules and racks must be 9.84 - 17.72 inches from the end of the modules.

Solar modules shall not be cantilevered on the rail past the last roof attachment support more than 24-
inches in zone 1. 16-inches in zone 2, and 8-inches in zone 3.

Splice joints shall be placed on the rails in accordance with the following requirements:

Splice Joint Placement

Zone | Cantilever | End Span* Interior Span
#1 No Splice | >=32.0in No Restriction
#2 No Splice | >=2131in No Restriction
#3 No Splice | >=10.7 in No Restriction
*Distance from last support towards interior

S-5 Connector Calculations Details

Vanable Value Units Description

P roof max 12175 psf max roof pressure

W panel 16 n width of metal roof panel between fasteners

W fasten 5125 mn width between fasteners

Aroofcontnb  =W_panel*W_fasten/144 ft2 roof contributing area per fastener

F fasten =P_roof _max*A_roof_contrib Ibf tension force per connector

Pup 242 psf design uplift pressure

L mod 65.75 n solar module length

W mod 39.37 in solar module width

N rails 2 rails per module

P dead 3 psf dead weight pressure of modules and racking
=F fasten/(-
0.6*P_dead*L._mod/N_rails+0.6*P_up*

W con L_mod/N_rails)* 144 in max allowable roof connector spacing
=IF(F_con<W_panel, W_panel, INT(F_c

W nom con on/W_panel)*W_panel) in nominal max allowable roof connector spacing
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S-5 Connector Calculations for Zone #1

Variable Value Units Description
P roof max 51.0 psf max roof pressure
W panel 16 in width of metal roof panel between fasteners
W fasten 48 in width between fasteners
A roof contrib 5.33 ft2 roof contributing area per fastener
F fasten 272.0 Ibf tension force per fastener
P up 27.82 psf design uplift pressure
L mod 65.94 in solar module length
W mod 37.64 in solar module width
N rails rails per module
P dead 3 psf dead weight pressure of modules and racking
W con 79.77 in max allowable roof connector spacing
W nom con 64 in nominal max allowable roof connector spacing
F s5n 715.0 Ibf max allowable tension S5 S connector
UC s5n 0.380 S5 S unicity code
S-5 Connector Calculations for Zone #2 & #3
Variable Value Units Description
P roof max 51.0 psf max roof pressure
W panel 16 in width of metal roof panel between fasteners
W fasten 48 in width between fasteners
A roof contrib 5.33 ft2 roof contributing area per fastener
F fasten 272.0 Ibf tension force per fastener
Pup 48.44 psf design uplift pressure
L mod 65.94 in solar module length
W mod 37.64 in solar module width
N rails 2 rails per module
P dead psf dead weight pressure of modules and racking
W con 4357 in max allowable roof connector spacing
W nom con 32 in nominal max allowable roof connector spacing
F s5n 715.0 Ibf max allowable tension S5 S connector
UC s5n 0.380 S5 S unicity code
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MacaWind v2316
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Calculations Prepared by:

Date: Jul 25, 2313
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Exposure Constants per Table 26.9-1:

Alphar Tonst from Tagla 28.3-1- 7, z i 125
Conse from Table ZEws-T1= Saidld BLt 265
Conso froo Tacle 22.4-. 23 Eoners Cnst rzplis 24,
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Overhang Inputs:

std = Overhangs on all sides are the same = True
OHType = Type of Roof Wall Intersections = Sofit
OH = Overhang of Roof Beyond Wall = 3.000 ft
Components And Cladding (C&C) Calculations per Ch 30 Part 1:
LI Dpeneneany 2}
»,
1
]
1
!
2 2
- &
1
1
1
»

Tf =2V
EHt = Eave Height = 10,000 ft
RHt = Ridge Height = 23.917 ft
h = Mean Roof Height: 0.5* (EHt+RHt) = 16.958 ft
Zh = Shall not be less than 30 ft in Exp B [Table 30.3~1 Note 1] = 30.000 ft
Kh = Since 15 ft [4.572 m] < Zh < 2Zg --> 2.01 * (Zh/zg)"~{2/Alpha) = 0.701
Kzt = Topographic Factor is 1 since no Topographic feature specified = 1.000
Kd = Wind Directionality Factor per Table 26.6-1 = 0.85
GCPi = Ref Table 26.11-1 for Enclosed Building = +/-0.18
LF = Load Factor based upon STRENGTH Design = 1.00
gh = (0.00256 * Kh * Kzt * Kd * V*2) * LF = 25.76 psf
LHD = Least Horizontal Dimension: Min(B, L} = 83.500 ft
al = Min(0.1 * LHD, 0.4 * h = 6.783 ft
a = Max(al, 0.04 * LHD, 3 £t [0.9 m]) = 6.783 ft

Wind Pressures for C& Ch 30 Pt 1
All wind pressures include a load factor of 1.0

Description Zone Width Span Area 1/3 Ref GCp GCp P p
Rule Fig Max Min Max Min
ft ft ft sq ft psf psf
Zone 1 1 3.000 3.000 9.00 No 30.4-2B 0.500 -0.900 17.52 -27.82
Zone 2 2 3.000 3.000 9.00 No 30.4-2B 0.500 -1.700 17.52 -48.44
Zone 3 3 3.000 3.000 9.00 No 30.4-2B 0.500 -1.700 17.52 -48.44
Area = Span Length x Effective Width

1/3 Rule = Effective width need not be less than 1/3 of the span length

GCp External Pressure Coefficients taken from Figures 30.4-1 through 30.4-7

P = Wind Pressure: gh*(GCp - GCpi) [Egn 30.4-1}*

*Per Para 30.2.2 the Minimum Pressure for C&C is 16.00 psf [0.766 kPa] {Includes LF}

For hip roofs with 7 Deg < Theta <= 27 Deg, edge strip and ridge press apply to each hip
Per Fig 30.4-2B Note 6, Hip roofs with <= 25 Deg, Zone 3 shall be treated as Zone 2



IRONRIDGE XR Rail Family

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
against buckling and safely and efficiently
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.

e

Force-Stabilizing Curve

Sloped roofs generate both vertical and lateral E
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 Corrosion-Resistant Materials
XR Rails are IronRidge offers All XR Rails are made of 6000-series P
compatible with a range of tilt leg aluminum alloy, then protected with an
FlashFoot and options for flat anodized finish. Anodizing prevents surface
other pitched roof roof mounting and structural corrosion, while also providing Q
attachments. applications. a more attractive appearance. -
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XR Rail Family

The XR Rail Family offers the strength of a curved rail in three targeted sizes. Each size supports specific
design loads, while minimizing material costs. Depending on your location, there is an XR Rail to match.

XR10 XR100 XR1000

XR10 is a sleek, low-profile mounting XR100 is the ultimate residential XR1000 is a heavyweight among

rail, designed for regions with light or mounting rail. It supports a range of solar mounting rails. It's built to handie
no snow. It achieves 6 foot spans, while wind and snow conditions, while also extreme climates and spans 12 feet or
remaining light and economical maximizing spans up to 8 feet more for commercial applications

+ 6 spanning capability + 8 spanning capability + 12’ spanning capability

+ Moderate load capability + Heavy load capability + Extreme load capability

+ Clear & black anodized finish + Clear & black anodized finish + Clear anodized finish

« Internal splices available + Internal splices available « Internal splices available

Rail Selection

The following table was prepared in compliance with applicable engineering codes and standards. Values are
based on the following criteria: ASCE 7-10, Roof Zone 1, Exposure B, Roof Slope of 7 to 27 degrees and Mean
Building Height of 30 ft. Visit IronRidge.com for detailed span tables and certifications.
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Three Phase Inverters
For the 208V Grid for North America
SE9KUS / SE14.4KUS

12-20

YEAR
WARRANTY

SHALYIANI

The best choice for SolarEdge enabled systems

# Specifically designed to work with power # Internet connection through Ethernet or
optimizers Wireless

J Integrated arc fault protection and rapid # Small, lightweight, and easy to install outdoors
shutdown for NEC 2014 and 2017, per article or indoors on provided bracket

690.11 and 690.12
J Fixed voltage inverter for longer strings

J UL1741 SA certified, for CPUC Rule 21 grid
compliance I Integrated Safety Switch

J Built-in module-level monitoring J Supplied with RS485 Surge Protection, to better
withstand lightning events

solaredge.com SD I a r" 'a L) I ) I -



/ Three Phase Inverters
For the 208V Grid for North America
SE9KUS / SE14.4KUS

APPLICABLE TO INVERTERS WITH PART NUMBER

OuUTPUT

Ratac AL Power Output G060 14400 iA
Max rmum AC Power Outour SO0 12400 Ia
AC Outodt Lne Connec ors 4ogare WYE (L1-L2-L3-N} clus PE cr 3wire Deta
AC Outpot Votage Momum-Mom ma Max—um (LN 105-120-132.5 V3
AC Qutout Ve tage Mamum-Nom na'-Macmur L L '83-208-223
AC Freguaency Min Nom Max 593 - 60 - 60.5 Hz
Ma¢ Cemtnucus Outpu: Currers (per Prase 25 40 A
GFDI Trresnod 1 A
Ut 3y Moniorng, Isiand ng Protect o~ Country Configurac e Ser Fonis es
INPUT
Maxmem DC Power (Moau'e STC 12750 18400
Transformrer-less. Ungrourded Yes
Max mum Inout Vo tage DC w0 Gro 250 300 Veie
Maxm.m Input Vo tage DC+ 12 DC 00 600 Ver
Mom~a Ingut Yotage DC o6 Gma 200 Ve
Nominal Input Votage DC+ to DC 400 Vde
Maxmom IrgLt Current 265 38 Adc
Maxmum Imout Srort Creut Currens 45 Adc
Peverse Poarty Protecon Yes
Groure Fautlsoator Detecten MO Sersitivity 350<1Sens iy
CEC We ghted Effcency 955 ER it
Nigh:-zme Power Consumgr cn <3 <d A
ADDITIONAL FEATURES
Supported Communicanor inerfacss RS485, Etnerret, Z.gBee (ootorai
Rapid Snutcown - NEC 7074 ard 2077 650 12 Aciorarc Racd Srutcown upen A Gra Disconnec
RS485 Surge Protection Suppled wik re nversar
STANDARD COMPLIANCE
Safey L1747, UL1741 SA, UL'6998, CSA €222 Carecan AfClaccordng o THL ALO7
Gro Conrecton Standatas IEEE1S47, Rule 27, Rule 14 (HI
Emssors FCC partis class B
INSTALLATION SPECIFICATIONS
AC cutpat corduit sze / AWG range 3/4" mimmum / 12-6 ANG | 34" minimum / 8-4 ANG
DC nput concuit size / AWG range 3L mrmuT /12 6 AWG
MNumber of DC inputs 2 pars I 3 pa’s
Dirersors (HeWx D 21x125410.5/540% 3°5 % 260 rfrm
Dirmersons with Saety Switch (H xW x D 305x125x105/775x%315x 260 r/mm
Weght 732/332 535/45 o/<g
We grt win Sa'ety Swich 7577362 106/ 48 o/<g
Cooing Fars (user replaceab'e)
Noise <50 < 5% cBA
Ogperatrg Temperature Range 4010 +140/ -40 to +50° FLC
Protecton Ratng NEMA 3R
3 For 277/280% inverters refer to riips //www solaredge comysites/cefau/fes/se-three orase us nserer datsreet odt
or cther regicna setmrgs piease contact Selarcdge supacert
'Where permices by local regulations
< hield repacemert it for 3 pair cf inputs P/N DCD-3PH-1T3K, Fela replacamert «t for 3 cairs of fuses and nc.gers ?/N DCD 3P &FhK §1
 Fer power de rating wicrmaticn refer to' hups /iwww sclaredge comisites/aefauit/files/se- temicerature-derat ng-rote-ra pdf
e Tademars mendone s o ks ofhef TapECLVE s Dot /SO VDA EN NAMY S s it vt s fnelcgis ne A (€ RoHS






RELC N-PEAK SERIES
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ELECTRICAL DATAGISTC Product code’: RECxxxNP

Nominal Power - P, .. {Wp) 310 315 320 325 330

WattClassSorting (W) 0/+5 -0/+5 -0/+5 -0/+5 0/+5 te

Nominal Power Voltage -V, . (V) 336 339 342 344 346 ioad 4666 Pa(475kg,
Nominal Power Current-1,..,(A) 924 931 937 946 955 [ % 7000Pa(713
OpenCircuit Voltage V. {V) 402 405 408 410 413 ise: d  1600Pa(163kg
Short Circuit Current-1._(A) 1001 1009 1008 1027 1036 [ 38

Parel Efficiency (%) 186 189 19.2 1895 198

Values at standard test conditiors (STC air mass AM 15, rradiance 1000 W/m? temperature 25°C), based on a production spread witha

toierance of V. &1 3% withinone watt r lass * Where xoor indicates the ncrmimal power class (P, .) at STC above tedusing a safety factor of 15
manual for mourting instructions

ELECTRICAL DATA @ HMGT Product code”: RECxxxNP

Nominal Power -P, .. (Wp) 234 238 241 245 249
Nominal Power Voltage -V, . (V) 311 314 37 319 321
Nominal Power Current - |, (A) 751 756 762 769 776
OpenCircuit Voltage -V, (V) 373 375 378 380 383
Short Circuit Current- 1. (A) 801 807 8.14 8.22 829

Nominal module operating temperature (NMOT air mass AM 15, iradiance 800 W/m? temperature 20°C, windspeed 1 m/s)
* Where xxx mdicates the nominal power class (P, ) at STC above

‘9 @ c € D Q 20 year product warranty
° - linear r arranty, maximum
A " ; 25 year linear power output warranty, maximu

[EC 61215, [EC 61730 & UL 1703 MC5 005, degression in performance of 0 5% p .2, giving

IEC 62804, IEC 61701, IEC 62716, [EC 62782 86% atendof year 25
150900t 2015.150 14001 2004, GHSAS 18001 2007 Seewarranty cend tions for further details

take “‘Iy take-e-way WEEE-compliant recycling scheme
ot an sasy may

Foaunded in Norway in1996, RECis aleading vertically integrated solar energy company Through integrated manufacturing from silicon to wafers, cells, R E C
high-quality panels and extending to solar solutions, REC provides the worid with a reliable source of ciean energy REC's renowned product quality is
supportedbythelowestwarrantyclaimsrateintheindustry RECis aBluestar ElkemcompanywithheadguartersinNorway and operationalheadquarters
in Singapore. REC employs mare than 2,000 people worldwide, producing 1 5 GW of solar panels annually WWWIECgroup.com
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The Right Way!
S-5-U Clamp

The S-5-U clamp is by far our most
popular and most versatile clamp.

It fits about 85% of the standing

seam profiles manufactured in North
America-—including most structural and
architectural profiles. It can be used on
vertically oriented seams and, by rotating
the clamp 90 degrees. it can also be used
on most horizontal 2" seam profiles.

its simple design, generous dimensioning
and multiple hole orientations are what
make the S-5-U clamp so versatile for use
with the S-5!" snow retention products,
such as ColorGard™, as well as with other
heavy-duty applications.

Installation is as simple as setting the
specially patented round-point setscrews
into the clamp, placing the clamp on

the seam, and tightening them to the
specified tension. Then, affix ancillary
items using the bolt provided with the
product. Go to www.5-5.com/tools

for information and tools available for
properly attaching and tensioning S-5!
clamps.

S-5-U Mini Clamp

The S-5-U Mini is a bit shorter than the
S-5-U and has one setscrew rather than
two. The miniis the choice for attaching
all kinds of rooftop accessories: signs,
walkways, satellite dishes, antennas,
rooftop lighting, lightning protection
systems, solar arrays, exhaust stack
bracing, conduit, condensate lines,
mechanical equipment—ijust about
anything!”

o~

- The S$-5-U clamp is our

most popular and versatile
clamp, fitting about 85% of
the standing seam profiles
in North America.

S-5-U and S-5-U Mini

888-825-3432 | www.S-5.com




S-5!

The Right Way!

The strength of the S-5-U clamp is in its simple design. The patented
setscrews will slightly dimple the metal seam material but not pierce it—
leaving roof warranties intact.

The S-5-U and S-5-U Mini clamps are each fumished with
the hardware shown to the right. Each box also includes

a bit tip for tightening setscrews using an electric screw
gun. A structural aluminum attachment clamp, the S-5-U
is compatible with most common metal roofing materials
excluding copper. All included hardware is stainless

steel. Please visit www.S-5.com for more information
including CAD details, metallurgical compatibilities and
specifications.

The S-5-U damp has been tested for load-to-failure results
on most major brands and profiles of standing seam
roofing. The independent lab test data found at
www.S-5.com can be used for load-critical designs and
applications. 5-5!° holding strength is unmatched in the
industry.

Example Profiles

For horizontal seams under 0.65" do not use this clamp. Visit
www.5-5.com for more detailed information and proper
clamp to use.

$-5!° Warning! Please use this product responsibly!

Products are protected by multiple U.S. and forelgn patents. Vlslt the website it www.5-5.com for
complete information on and trad ks. For should

d and ioned as the seam Clamp setscrew tension should be
verified using a calibrated torque wrench between 160 and 180 inch pounds when used on 22ga steel,
and between 130 and 150 inch pounds for all other metals and thinner gauges of steel. Consultthe S-5!
website at www.5-5.com for published data regardi

Copyright 2013, Metal Roofn Ltrd 5-5! products are patented protected.
S-Slaggressively protectsits p demarks and copyrights. Version (81113,
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M10 hole
located 1/2" (13.00 mm)
2.00" from edge of part
(51.00 mm) A1
1.50"
(38.00 mm)
0.90"
{23.00 min)
Yy
{74 Note: mstan botn
~_ {( b,/’ setscrews onsame

side of clamp.

(10. 00 mm)
1.50"\‘
(38.00 mm)

M8 holes centered
on part

118" £
(30.00 mm) 7
A /

1.50"
(38.00 mm)
A
| 0.90"
(23.00 mr
Yy
"“"'--xmx {10, 00 mm)
150"
{38.00 mm) -
Please note: All measurements are rounded to
the second decimal place.
Distributed by



