August 6, 2019

SnapNrack

775 Fiero Lane, Ste. 200
San Luis Obispo, CA 93401
TEL: (877) 732-2860

Attn.: SnapNrack - Engineering Department

Re: Report # 2017-03227.11 — SnapNrack Ultra Rail Solar Photovoltaic Racking System with UR-40 Rail
Subject: Engineering Certification for the State of Florida

PZSE, Inc. = Structural Engineers has provided engineering and span tables for the SnapNrack Ultra Rail Racking System with UR-
40 Rail, as presented in PZSE Report # 2017-03227.11, "Engineering Certification and Span Tables for the SnapNrack Ultra Rail
Solar Photovoltaic Racking System". Allinformation, data, and analysis therein are based on, and comply with, the following
building codes and typical specifications:

Building Codes: 1. ASCE/SEl 7-10, Minimum Design Loads for Buildings and Other Structures, by American
Society of Civil Engineers

2.( 2017 Florida Building Code, 6th Edltiog)

3, ~ 2017 Florida Residential Code, 6th Edition

4. AC428, Acceptance Criteria for Modular Framing Systems Used to Support Photovaoltaic (PV)
Panels, November 1, 2012 by ICC-ES

5. Aluminum Design Manual 2015, by The Aluminum Association, Inc.

6. ANSI/AWC NDS-2015, National Design Specification for Wood Construction, by the American
Wood Council

Design Criteria: Risk Category Il
Seismic Design Category = A-E
Basic Wind Speed (ultimate) per ASCE 7-10: up to 190 mph
Ground Snow Load = 0 to 120 (psf)

DIGITALLY SIGNED

This letter certifies that the loading criteria and design basis for the
SnapNrack Ultra Rail Racking System with UR-40 Rail Span Tables are
in compliance with the above codes.

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

N AR
Prepared by: ""U;%NAL“\\\\\
PZSE, Inc. — Structural Engineers HON
Roseville, CA

08/06/2019

8150 Sierra College Boulevard, Suile 150, Roseville, CA 95661
716.961.3960 916.961.3945 WWW,DZ5e.com
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pe.eaton.com

Eaton general duty cartridge
fuse safety switch

DG224NRK
UPC:782113213507

Dimensions:
« Height: 25.5 IN
« Length: 11.25 IN
« Width: 16 IN

Weight:55 LB

Notes:Maximum hp ratings apply only when dual
element fuses are used. 3-Phase hp rating shown is
a grounded B phase rating, UL listed.

Warranties:

« Eaton Selling Policy 25-000, one (1) year from
the date of installation of the Product or
eighteen (18) months from the date of shipment
of the Product, whichever occurs first.

Specifications:
» Type: General duty, cartridge fused
-« Amperage Rating: 200A
+ Enclosure: NEMA 3R
« Enclosure Material: Painted galvanized steel
+ Fuse Class Provision: Class H fuses
= Fuse Configuration: Fusible with neutral
+ Number Of Poles: Two-pole
» Number Of Wires: Three-wire
+ Product Category: General duty safety switch
- Voltage Rating: 240V

Supporting documents:
« Eatons Volume 2-Commercial Distribution
« Eaton Specification Sheet - DG224NRK

Certifications:
« UL Listed

Product compliance: No Data



Snap!rack

Solar Mounting Solutions

Series 100 Metal Roof Base

The Metal Roof Base (MRB) provides a robust, self-sealing mounting base for
common corrugated metal roof profiles with a flat mounting surface. The base
seals to the roof with an integral EPDM Rubber Washer and a sealing top cap.
The completed assembly has a 5/16” stud compatible with existing SnapNrack

accessories. The MRB can’t be beat for ease of installation and reliability over the
service life of the system.

242-02037

Features Include

Single Tool Preassembled Integrated bonding UL 2703 Certified
Installation hardware

Resources snapnrack.com/resources Design snapnrack.com/configurator Where to Buy snapnrack.com/where-to-buy



Snap!rack

Solar Mounting Solutions

Metal Roof Base Assembly

— CAP

1/4" SELF DRILLING FASTMNER
T~ (METAL STRUCTURE) OR
5/16" LAG (WOOD STRUCTURE)

Metal Roof Base Dimensions

1-3/8" CAP

5/16-18 X 5/8" STUD "s\

1-5/8" BASE
|

1.00" INSTAILFD
HEIGHT

' Self-Drilling screw or lag is not
; provided with assembly

METAL ROOF BASE TECHNICAL DATA

Materials

Material Finish
Design Uplift Load

Torque Specification

877-732-2860

© 2016 by SnapiNrack Solar Mounting Solutions. All rights reserved

* 6000 Series aluminum
* EPDM rubber seals

* Stainless steel stud

Silver anodization
340 b

Flange nut: 10-16 ft lbs

www.snapnrack.com

~ 316" CLEARANCE
HIOLL 1R LAG
OR ILK SCRLW

contact@snapnrack.com
Snepidrack Mol Roof Base Bmdue 20



DESCRIPTION: DRAWN BY: '

SNAPNRACK, UR-40 RAIL mwatkins
REVISION:
PART NUMBER(S):
B 595 MARKET STREET. 20TH FLOOR » SAN FRANCISCO, CA 94105 USA
PHONE [415) S80-6300 « FAX (415} 383-6302

232-02449, 232-02450, 232-02451 |'

THE FIFORMATION IN THIS CRAVWING 15 CONFIDENTIAL AND FHOPRETARY. ANY
REPRODUGTION, DNSCLOBURE. O USE THEREOF 15 PROVIOITED WITHOUT THE |
WIRITTEM CONBENT OF SUSIRUN SOLUITH LLC.

UR-40 RAIL

PROPERTIES

SKU FINISH
232-02449 MILL
232-02450 CLEAR
232-02451 BLACK

'»‘ébgg
- 1.500 -
- .750 -
i e
< |
.832
SECTION PROPERTIES
1.624 |
A 0.357 in2
Ixx 0.125 in4 CENTROID
Iyy 0.132 in4
Sx (TOP) ' 0.150 !!13 P
Sx (BOT) 0.158 in3
Sy (LEFT)  0.175 in3
Sy (RIGHT)  0.175 in3
(|
ALL DIMENSIONS IN INCHES
' MATERIALS: 6000 SERIES ALUMINUM  OPTIONS: ,
DESIGN LOAD (LBS): N/A ' CLEAR / BLACK ANODIZED |
ULTIMATE LOAD (LBS): N/A - MILL FINISH i
TORQUE SPECIFICATION: N/A LB-FT ' BUNDLES OF 144 |
CERTIFICATION: UL 2703, FILE E359313 BOXES OF 8 !

WEIGHT (LBS): 5.85



Snop rack: Ultra Rail

Solar Mounting Solutions

Ultra Rail

&

The UItiate Vluein Roftop olar

Industry leading Wire /// Mounts available for all
Management Solutions “® roof types

An install experience Compatible with all
N\ unlike any other Series 100 Module
Clamps & Accessories

RESOURCES snapnrack.com/resources
DESIGN snapnrack.com/configurator
WHERE TO BUY snapnrack.com/where-to-buy



The SnapNrack Ultra Rail

is a sleek, lightweight rail solution for mounting solar modules on the roof.

The Entire System is a Snap to Install
* New Ultra Rail Mounts include snap-in brackets
for attaching rail
* Compatible with all the SnapNrack Mid Clamps
and End Clamps customers love
* Universal End Clamps and snap-in End Caps
provide a clean look to the array edge

Unparalleled Wire Management

* Open rail channel provides room for running
wires resulting in a long-lasting quality install

* Industry best wire management offering
includes Junction Boxes, Universal Wire
Clamps, MLPE Attachment Kits, and Conduit
Clamps

* System is fully bonded and listed to UL 2703
Standard

The Largest Span Capabilities of any Light Rail Solution

This table was prepared in 1 Rail. UR-4
compliance with applicable
engineering codes and standards.

. Mo | NS |120 | 125 | 130 | 135 | 140 | 145 | 150 | 155 | 160 | 165 | 170 | 175 | 180 190

Values are based on the following: S
« ASCE 7-10 =
* Chapter 30 Wind Loads & -

Chapter 7 Snow Loads
* Roof Slope: 7 - 27 deg o
* Roof Height: O - 30 ft =
= Exposure: B 0 1.
« Roof Zone: 1 s 8
« Module Orientation: Portrait ° Rl
* Roof Type: Comp 0

50
60
70

80
System Span Key 90

6 ft Spans 100
T =
120

Quality. Innovative. Superior.

SnapNrack Solar Mounting Solutions are engineered to optimize material use and
labor resources and improve overall installation quality and safety.

Visit SnapNrack.com for detailed
span tables and certifications.

877-732-2860 www.snapnrack.com contacti@snapnrack.com
= 0 M A ng Al ahts reserved




Solarn

www.jinkosolar.com iin’(o

Buliging Your Trust it Sofur

Cheetah HC 60M
325-345 Watt

MONQO RPERC HALF CELL MODULE

Positive power tolerance of 0~+3%

+ Half Cell
« Mono PERC 60 Cell

KEY FEATURES

'“I 5 Busbar Solar Cell
|I 3 busbar solar cell adopis new technology to improve the etficiency of

lllll modules , offers o betler aesthetic appearance, making it perfect tor raoftop
instaliation.
High Efficiency

Higher module cans on efficiency (up to 20 45%) benefit from half cell structure
[low resistance characteristic).

PID Resistance

ant Anli-PID performance guorantee limited power degrodation lor moss

Excell
production

Low-light Performance

Advanced glass and «
In low-light environme:

ell surface texiured design ensure excellen) performaonce
ni.

Severe Weather Resilience

Cerlilied to withslond: wind load (2400 Pascal) ond snow load (5400 Pos

Durability Against Extreme Environmental Conditions

High sall mist and ammaonio resistance cerlifiad by TUY NORD

LINEAR PERFORMANCE WARRANTY

- 12 Year Product Warranty + 25 Year L r Power W
s =) ELEAN ty nea arranty
PV CYCLE ._I__Ah_“.” = { ENERGY
Sl POSITIVE QUALITY s

W incor periormance wananty

* 1S09001:2008, 1SO14001:2004, OHSAS18001 B oo Slandoed pedomancs wofianty
cerlified faclory E -
eriile Y g g Fom, Jing
< O Soiger. .
¢ IEC81215, IECE1730, UL1T03 certified product 3 L ar $ g,
oo,




Engineering Drawings Electrical Performance & Temperature Dependence

Current-Voltage & Power-Voltage Temparature Dependencs
o Curves (325W) of lsc.Voc,Pmax

S e

Coll Tempermbure (1)

Mechanical Characteristics

z Mano PERC 158.75+158.75mm

C ] No.of Half-cells 120 (6%20)
. Dimensions 1684 x1002»35mm (66.30x39.45x1.38 inch)
' Weight 19.0 kg (41.9 lbs)

Front Glass — 3.2mm, Anli—&ef!enicnlcua1inga cis
Packaging Configuration igh ransnu:.s_lun, W lroln, empere ass
Frame Anocdized Aluminium Alloy

{ Two pallets = One stack | Jun-tion Box P67 Rated
31lpcs/pallet, 62pes/stack, 806pcs/40°'HQ Container SR
L Qutput Cables TUV xa0mm'yc
(+) 290mm, (-) 145mm or Customized Length

SPECIFICATIONS

Madule Type JEMIZ5M-60H IKM330M-60H JEMIISM-60H JKMI40M-60H JEM34EM-G0H
STC NOCT STC MOCT STC NOCT STC  NOCT 5TC  NOCT

Maximum Power (Pmax} 325Wp  242Wp 330Wn  246Wp F35Wp  250Wp 340Wp  Z53Wp 345Wp  25TwWp

Maximum Power Voltage (Vmpl 338V 36V 31.8¢ 34.0v 320V 342y, 322V 344V 324V

Maximum Power Current {lmp) G6RA  7.66A 7 74A D87 TH2A 9968  7.86A 10044 7.944

Open-circuit Voltage (Voc) AtV 3sav 43V 382V 41.5¢ 384V 41V 388V 410V 388V

Shart-circuit Current (Isc) 10204  B.54A 10.31A 10364 8.74A 10,568 BBEA 10644 BATA

Module Efficiency STC (%) 19, 26% 19.56% 19 20.15% 20.45%

Operating Temperature (°C) AN T~+85T

Maximum Systein Voltage 1000VDC IEC)

Maximum Series Fuse Rating 204,

Power Tolerance (0~+3%

femperature Coefficients of Pmax -0.36%C

Temperature Coefficients of Voc )28

Temperature Coefficients of Isc

Nominal Qperating Cell Temperature (NOCT)

STC: [rradiance 1000W,/my" E Cell Temperature 25°C AM=1.5

NOCT: J: Iiradiance 800W/m?’ ﬂ Ambient Temperature 20°C AM=1.5 Wind Speed 1m/s

* Power measurement tolerance: + 3%



Efficient Simple

* CEC efficiency of 94% * Easy commissioning with the
* State of charge calculation "Quick Configuration Guide”
* Intelligent battery management * Complete off-grid management
for maximum battery life * Excellent for grid-ied battery back up
* Now supports external BMS and * Easy monitoring via ennexOS$ Portal
lithium-ion technology

Durable

* Extreme overload copability
* OptiCool™ active temperature
management system

* Now with 10year standard worranty

SUNNY ISLAND 6048-US

The proven micro-grid manager

Flexible

* For systems from 6 to 69 kW

* Single, splitphase and three-phase operation,
connectable in parallel and modularly
expandable

* AC and DC coupling

= Compatible with lithium ion battery systems

The SMA Sunny Island 6048-US inverter is ideal for off-grid or battery backup operation, scaling up to 23 kW of split-
phase continuous power. Easy integration of and robust control features for PV inverters and generators provide for optimal
operation with or without grid support. High efficiency provides maximum production and support of external battery
management systems provides additional battery flexibility. Usable in split-phase with 2 or 4 inverters [up to 23kW load) or
in 208V Wye three-phase systems with 3 inverters (up to 17.3 kW load). Also ideal for larger three-phase loads using the
Multicluster Box US (3, 6, 9, or 12 inverters) for up fo 69 kW individual loads.

www, SMA-Americo.cam



Technical data

AC output (loads)

Rated grid vollage / AC vaoltage range

Rated frequency / frequency range {adjustable)

AC power [at 25 °C / at 40 *C) for 3 hours

Rated power (@ U,_, f__and 25 *Candcos ¢ = 1)

AC power at 25 ‘CforSO min/ 1 min/3s

Roted current / mox. oulput current |peak)

Total harmenic factor oulput voltage / power factor with rated power
AC input (Genset and/or grid)

Rated input valtage / AC input vollage range
Rated input f y / allowable input freq
AC input current

Battery DC input

Rated input voltage / DC voltage range
Max, battery charging current / DC rated charging current
Baltery type / battery capacily range

External BMS compatible

Charge control

Efficiency / self-consumption

Max. efficiency / CEC efficiency

Sellconsumption without load / standby

Protective devices

DC reverse polarity protection / DC fuse

AC short<ireuit / AC overload

Overtemperature / battery deep dischorge

General data

Dimensions (W / H / D)

y range

2x Sunny Island 6048-US

Sunny Island 6048-US {120V / 240 V splirphase)
120¥/105V - 132V 240V/210V - 264V
60 Hz/55 Hz ... 65 Hz
6000 W/5000 W 12000 W/ 10000 W
5750 W 11500 W

7000 W / 8400 W / 11000 W
48 A/180 A for approx. 60 ms

14000 W / 16800 W / 22000 W
2 x (48 A/180 A for opprox. 60 ms)
3%/-1..4)

120V/80V - 150V 240V/160V - 300V
60 Hz/54 Hz ... 66 Hz
Adjustable between 0 A - 56 A

48V/41V - 63V

130A/110A 260A /220 A
Lead, NiCd, Liion /100 Ah ... 10000 Ah
L]
Fully autamatic charge control
96%/94%
25 W/4W 2x(25W/4 W)
o/
o/e
e/e
467 /612 / 235 mm 2x (467 /612 /235 mm)

18.4 /24.1 / 9.3 inch 2x(18.4/24.1 /9.3 inch)

Weight 63kg /139 1b 2x(63kg /139 b)
Operaling temperalure range 25°C ... +60°C/-13 °F ... +140 °F
Features / function
Operation and display / multifunction relay Internal / 2 Internal / 2 x 2
Degree of protection [according to [EC 60529) Indoors (NEMA 1)
State of charge calculation / full charge / equalization charge e/e/0
Integrated soft start / generator support e/
Battery temperature sensor / dala cable e/e
Warranty 10 years
Certificates and approvals www.SMA-America.com
® Standord feature  © Optional feature  — Mot available
Type designation 516048-U5-10 2 » 516048.U5-10
SMA COM SMA DATA Dttt
GATEWAY MANAGER M DG (#]: s
oo / — AC (Line 1)
I . AC (line 2) —
DIESEL | | - - RS485 —
GEMERATOR - BATTERY | PV MODULES PV MODULES CAN
|. ] ( == " T Speedwire -
vl [y @ o s
] ! | I ; L:LF
EXTERMNAL § F.'l.if\.i_-'?'-‘i |;.3£a':\\€\il.‘-’ 5L |NI~J‘1’ lzl_}"-_\l“LJ ' SUn H‘ I jDY Us SUII\?.NT BOY US
TRANSFER SWITCH* @ | J— [
—— \ . (e | ™
B3 | \ J‘ - ‘ -
l e e ] — | —
OAD

r

Toll Free +1 888 4 SMA USA
www.SMA-America.com

D5en27 Sunny likans, OpiCasl and 5844 ave requitened rademnris of SMA Salor Tacknaiogy 4G Tex and figares comphe with bie siate of the a1 apalicabile when pntiag. Subjees 1o mchaical chasges. W occept no habiiny for tvpographical asd ader sime, Primed o chlores-frae paper,

SMA America, LLC i
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