October 17, 2019

Sunrun Inc.

133 Technology Dr, Suite 100

Irvine, CA, 92618

Attn.: To Whom It May Concern

re:Job 19-10872 : Stephen Green - 701R-126GREE

The following calculations are for the structural engineering design of the photovoltaic panels located at 124-
126 McCall St., Waukesha, W1 53186. After review, PZSE, Inc. certifies that the roof structure lacks sufficient
structural capacity for the applied PV loads. See the following calculations and Plan Sheets for location and
repair to bring the roof structure up to the required capacity. Seismic analysis not required per IBC 1613.1 as

the current structure is located in Seismic Design Category (SDC) B, with a mapped short period spectral
response acceleration, Ss, of 0.089g < 0.4g

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

Prepared By:

PZSE, Inc. - Structural Engineers

Roseville, CA
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Project: Stephen Green -- Job #: 19-10872
Date: 10/17/2019 Engineer: FR

Gravity Loading

Roof Snow Load Calculations

pg = Ground Snow Load =
C. = Exposure Factor =
C, = Thermal Factor =
| = Importance Factor =
Pr=0.7C.Clpg
where pg < 20 psf, Pymin =1 x pg =
where p, > 20 psf, Pymin =20x | =

30 psf
0.9 (ASCE7 - Table 7-2)
1.1 (ASCE7 - Table 7-3)
i
30 psf (ASCE7 - Eq 7-1)
N/A
N/A

Per ASCE 7-05, minimum values of Pf shall apply to hip and gable roofs with slopes less

than the larger of 2.38 and (70/W)+0.5.

Therefore, p; = Flat Roof Snow Load = 30 psf
ps = Csps (ASCE7 - Eq 7-2)
Cs = Slope Factor = 1.000 ARRAY 1
Cs = Slope Factor = 1.000 ARRAY 2
Ps = Sloped Roof Snow Load = 30.0 psf ARRAY 1
Ps =Sloped Roof Snow Load = 30.0 psf ARRAY 2
PV Dead Load = 3 psf (Per Sunrun Inc.)
Roof Live Load = 20.00 psf ARRAY 1
Roof Live Load = 20.00 psf ARRAY 2
Note: Roof live load is removed in area's covered by PV array.
Roof Dead Load ARRAY 1
Composition Shingle 2.00
Roof Plywood 1.50
2x6 Top Chords @ 24"o.c. 0.76
Vaulted Ceiling 0.00 Ceiling Not Vaulted
Miscellaneous 0.00
Total Roof DL ARRAY 1 4.3 psf
DL Adjusted to 16 Degree Slope 4.4 psf
Roof Dead Load ARRAY 2
Composition Shingle 2.00
Roof Plywood 1.50
Double 2x6 Top Chords @ 24"o.c. 1.51
Vaulted Ceiling 0.00 Ceiling Not Vaulted
Miscellaneous 0.99
Total Roof DL ARRAY 2 6.0 psf
DL Adjusted to 15 Degree Slope 6.2 psf
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Project: Stephen Green -- Job #: 19-10872
Date: 10/17/2019 Engineer: FR

Wind Calculations

Per ASCE 7-05 Components and Cladding

Input Variables

Wind Speed 90 mph
Exposure Category C
Roof Shape Gable
Roof Slope 16 degrees
Mean Roof Height 22 ft
Building Least Width 62 ft
Effective Wind Area 13.0 sf
Roof Zone Edge Distance, a 6.2 ft
Controlling C&C Wind Zone Zone 3

Design Wind Pressure Calculations

Wind Pressure P = gh*(G*Cp)
gh =0.00256 * Kz * Kzt * Kd * VA2 * |
Kz (Exposure Coefficient) = 0.916
Kzt (topographic factor) = 1
Kd (Wind Directionality Factor) = 0.85
V (Design Wind Speed) = 90 mph
Importance Factor= 1
gh = 16.1 psf

Standoff Uplift Calculations

(Eq_6-15)
(Table 6-3)
(Fig. 6-4)
(Table 6-4)

(Table 6-1)

Zonel Zone 2
GCp = -0.90 -1.68
Uplift Pressure =  -14.48 psf -27.18 psf
Attachment Dead Load = 2.70 psf 2.70 psf
Max Rail Span Length = 4.00 4.00
Longitudinal Length = 3.25 3.25
Attachment Tributary Area = 13.00 13.00
Attachment Uplift= -167.00 -332.00

Lag Screw Uplift Capacity Check

Positive
0.49
10.00 psf

Zone 3
-2.58
-41.65 psf
2.70 psf
4.00
3.25
13.00
-520.00

(Minimum)

Fastener= 5/16
Number of Fasteners= 1
Minimum Threaded Embedment Depth = 2.5
Withdraw Capacity Per Inch = 205 Ib
Allowable Withdraw Capacity = 820 Ib

inch

inch
(NDS Eq 11.2.1)
(NDS Eq 10.3.1)

820 Ib capacity > 520 Ib demand Therefore, OK

Lag Screw Shear Capacity Check

Embedment Depth Reduction Factor 1
Lateral Force from Gravity Loads= 118 Ib
Attachment Lateral Capacity = 288 |b

(NDS Table 11K)

288 Ib capacity > 118 Ib demand Therefore, OK
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Project: Stephen Green -- Job #: 19-10872

S
Date: 10/17/2019 Engineer: FR

Framing Check

ARRAY 1 PASS
w =74 plf
Dead Load 4.4 psf
PV Load 2.7 psf ]
Snow Load 30.0 psf 2x6 Top Chords @ 24"o.c. Q
Member Span =10' - 4"
Governing Load Comb. DL+SL Note: Attachments shall be Staggered.
Total Load 37.1 psf
Member Properties
Member Size S (inA3) 1 (inn4) Lumber Sp/Gr Member Spacing
2x6 7.56 20.80 SPF#2 @ 24"o.c.

Check Bending Stress
Fb(psi)= f'b X Cd X cf X Cr (NDS Table 4.3.1)
875 X 1.15 X 1.3 x 1.15
Allowed Bending Stress = 1504.3 psi

Maximum Moment = (wL"2) /8
= 990.364 ft#
=11884.4 in#

Actual Bending Stress = (Maximum Moment) / S
=1571.5 psi

104.5% Stressed -- Passes as less than 5% over per 2009 IBC CH34. Therefore, OK

Check Deflection
Allowed Deflection (Total Load) = L/180 (E =1400000 psi Per NDS)
= 0.688in
Deflection Criteria Basedon = Continuous Span
Actual Deflection (Total Load) = (w*LA4) / (185*E*)
= 0.199in

L/624 < L/180 Therefore OK

Allowed Deflection (Live Load) = L/240
0.516in

Actual Deflection (Live Load) = (w*LA4) / (185*E*I)
0.220in

L/564 < L/240 Therefore OK

Check Shear
Member Area = 8.3 in"2 Fv (psi) = 135 psi (NDS Table 4A)
Allowed Shear = Fv *A = 1114 b Max Shear (V)=w*L/2 = 3831Ib

Allowed > Actual -- 34.5% Stressed -- Therefore, OK
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Framing Check

Project: Stephen Green -- Job #: 19-10872
Date: 10/17/2019

Engineer: FR

ARRAY 2 PASS - With Framing Upgrades
w =78 plf
Dead Load 6.2 psf
PV Load 2.7 psf
Snow Load 30.0 psf Double 2x6 Top Chords @ 24"o.c.
Member Span =13'-9"
Governing Load Comb. DL +SL Note: Attachments shall be Staggered.
Total Load 38.9 psf
Member Properties - Based on Upgraded Section
Member Size S (in”3) | (inn4) Lumber Sp/Gr Member Spacing
Double 2x6 15.13 41.59 SPF#2 @ 24"o.c.
Check Bending Stress
Fb(psi)= f'b X Cd X cf X Cr (NDS Table 4.3.1)
875 X 1.15 X 1.3 x 1.15
Allowed Bending Stress = 1504.3 psi
Maximum Moment = (wL"2)/8

= 1838.63 ft#

= 22063.6 in#
Actual Bending Stress = (Maximum Moment) / S

=1458.8 psi

Allowed > Actual -- 97% Stressed -- Therefore, OK

Check Deflection

L/180
=0.916in
Continuous Span

(w*LA4) / (185*E*I)
=0.332in
= L/497

Allowed Deflection (Total Load) =

Deflection Criteria Basedon =
Actual Deflection (Total Load) =

L/240
0.687 in
(W*LA4) / (185*E*])
0.345in
L/479

Allowed Deflection (Live Load) =

Actual Deflection (Live Load) =

Check Shear

(E = 1400000 psi Per NDS)

< L/180 Therefore OK

< L/240 Therefore OK

Member Area = 16.5 in2 Fv (psi) = 135 psi

Allowed Shear = Fv * A = 2228 |b

Allowed > Actual -- 24.1% Stressed -- Therefore, OK

Max Shear (V) =w*L/2 =

(NDS Table 4A)
5351b
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October 17, 2019

Sunrun Inc.
133 Technology Dr, Suite 100
Irvine, CA, 92618

Subject: Structural Certification for Installation of Solar Panels
Job Number: 19-10872

Client: Stephen Green - 701R-126GREE

Address: 124-126 McCall St., Waukesha, WI 53186

Attn.: To Whom It May Concern

A field observation of the condition of the existing framing system was performed by an audit team from Sunrun Inc..
From the field observation of the property, the existing roof structure was observed as follows:
The existing roof structure consists of:
e Composition Shingle over Roof Plywood is supported by 2x6 @ 24"o.c. SPF#2 at ARRAY 1. The top chords are sloped at
approximately 16 degree and have a maximum projected horizontal span of 10 ft 4 in between load bearing supports.
e Composition Shingle over Roof Plywood is supported by 2x6 @ 24"o.c. SPF#2 at ARRAY 2. The top chords are sloped at
approximately 15 degree and have a maximum projected horizontal span of 13 ft 9 in between load bearing supports.

Design Criteria:
e Applicable Codes = 2009 IBC, ASCE 7-05, and NDS-05
e Ground Snow Load = 30 psf; Roof Snow Load = 30 psf ARRAY 1 ; 30 psf ARRAY 2
e Roof Dead Load = 4.4 psf ARRAY 1 ; 6.2 psf ARRAY 2
e Basic Wind Speed =90 mph Exposure Category C

As a result of the completed field observation and design checks:
e ARRAY 1:is adequate to support the loading imposed by the installation of solar panels and modules. Therefore, no
structural upgrades are required.

e ARRAY 2: New 2x6 SPF#2 are required to be sistered to the existing roof rafters to support the additional loading. After
upgrades, the roof is adequate to support the loading imposed by the installation of solar panel and modules.

| certify that the capacity of the structural roof framing that directly supports the additional gravity loading due to the solar panel

supports and modules had been reviewed and determined to meet or exceed the requirements with structural upgrade in
accordance with the 2009 IBC.

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

Prepared By:

PZSE, Inc. - Structural Engineers o ‘cl)' '

Roseville, CA ®\SCNS//V /,//
PAULK. =%
ZACHER Y =

No.44058-6 i, =
ROSEVILLE ;=

1478 Stone Point Drive, Suite 190, Roseville, CA 95661
916.961.3960 916.961.3965 WWW.pzZse.com



TWINPEAK 2
SERIES

PREMIUM SOLAR PANELS
100% MADE IN SINGAPORE

REC TwinPeak 2 Series solar panels feature an
innovative design with high panel efficiency and
power output, enabling customers to get the most
out of the space used for the installation.

Combined with industry-leading product quality
and the reliability of a strong and established
European brand, REC TwinPeak 2 panels are ideal
for residential and commercial rooftops
worldwide.

SOLARS MOST TRUSTED

MODULES




REC TWINPEAK 2 SERIES
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Measurementsin mm [in] [
ELECTRICAL DATA @ STC Product Code*: RECxxxTP2
Nominal Power -P, , (Wp) 275 280 285 290 295
Watt Class Sorting-(W) 0/+5 0/+5 0/+5 0/+5 0/+5
Nominal Power Voltage-V,,,, (V) 315 317 31.9 321 323
Nominal Power Current-l,,,,(A) 874 8.84 8.95 9.05 9.14
Open Circuit Voltage -V, (V) 382 384 38.6 38.8 39.0 - ame: Anodizedaluminul
ShOI’tCiTCUitCUITEI'It'ISC(A) 9,52 9.61 9.66 9.71 9.76 Availableinsilvel ‘l" lack)
Panel Efficiency (%) 165 16.8 171 17.4 17.7 Lol

Values at standard test conditions STC (airmass AM 1.5, iradiance 1000 W/m?, cell temperature 25°C).
At low irradiance of 200 W/m? (AM 1.5 and cell temperature 25°C) at least 95% of the STC module efficiency will be achieved.
*Where xxx indicates the nominal power class (P,,) at STC above, and can be followed by the suffix BLK for black framed modules.

MAXIMUM RATINGS

ELECTRICAL DATA @ NOCT Product Code"*: RECxxxTP2

Nominal Power - P,..,(Wp) 206 210 214 218 223 pel
Nominal Power Voltage-V,,,, (V) 29.2 294 296 298 30.0
Nominal Power Current-|, ., (A) 7.07 7.5 7.24 7.32 7.43
Open Circuit Voltage -V, (V) 354 35.6 358 36.0 36.2

Short Circuit Current-1. (A) 752 7.59 7.68 775 7.85

Nominal operating cell temperature NOCT (800 W/m?, AM 1.5, windspeed | m/s, ambient temperature 20°C).
*Where xxx indicates the nominal power class (P,) at STC above, and can be followed by the suffix BLK for black framed modules.

CERTIFICATIONS WARRANTY MECHANIC

ﬁ 10year productwarranty Dimensions:
® .
< D 3 spus 25 year linear power output warranty Arag

(max. degressioninperformance of 0.7% p.a. from 97% after
uL1703, F(ire classification Type 2; IE)C 61215, IEC (61730, ) thefirstyear)

IEC 61701 (Salt Mist - severity level 6), IEC 62804 (PID Free), S ditions f detai

[EC 62716 (Ammonia Resistance), 50 11925-2 (gnitability Class ), SewerREy CificE arfirEer el

UNI8457/9174 (Class A), SO 9001:2015, 150 14001, OHSAS 18001

O REC

www.recgroup.com
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solar: s

Single Phase Inverter
with HD-Wave Technology
for North America

SE3000H-US / SE3800H-US / SE5000H-US /
SE6000H-US / SE7600H-US / SE10000H-US / SE11400H-US
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Optimized installation with HD-Wave technology

= Specifically designed to work with power optimizers

= Record-breaking efficiency

Fixed voltage inverter for longer strings

Integrated arc fault protection and rapid shutdown for NEC 2014 and 2017, per article 690.11 and 690.12
UL1741 SA certified, for CPUC Rule 21 grid compliance

Extremely small

= High reliability without any electrolytic capacitors ” l '
Myt § e

= Built-in module-level monitoring

= Qutdoor and indoor installation WO Ve

= QOptional: Revenue grade data, ANSI C12.20 Class 0.5 (0.5% accuracy)

www.solaredge.us



Single Phase Inverter

with HD-Wave Technology for North America

SE3000H-US / SE3800H-US / SE5000H-US /
SE6000H-US/ SE7600H-US / SE10000H-US / SE11400H-US

OUTPUT S [ -
| 3800 @ 240V 6000 @ 240V
C |
e O b 3000 ss0@a0sv | %% | sooo@zosv | 7% | s apastig il
3800 @ 240V 6000 @ 240V
4 00

Haunctumremper L L. 3000 ss0@aoav | 2% | sooo@20sv | 7% | s 1400 1 VA

AC Output Voltage Min.-Nom.-Max

- - - - = Vi

(83-208-29) T T R oy _—

AC Output Voltage Min.-Nom.-Max

v/

(211-240-264) | R oo I i I A A vee
_ACFrequency (Nominal) L 59.3-60-60.5Y Hz

Maximum Continuous Output Current
208V o N A ! PO U A

Maximum Continuous Output Current

12.5 5 32 7.5

@aov e S I TN ot A 2o s oA
CGFDIThreshold L AL

Utility Monitoring, Islanding Protection, Ves

_Country Configurable Thresholds
_INPUT
Maximum DC Power @240V

_Nighttime Power Consumption
ADDITIONAL FEATURES

Rapid Shutdown - NEC 2014 and 2017

690.12 Automatic Rapid Shutdown upon AC Grid Disconnect

STANDARD COMPLIANCE

UL1741, UL1741 SA, UL1699B, CSA C22.2, Canadian AFCl according to T.I.L. M-07

FCC Part 15 Class B

3/4” minimum / 14-6 AWG

) For other regional settings please contact SolarEdge support

@ pevenue grade inverter P/N: SExxxxH-USOOONNC2

O For power de-rating information refer to: https://www.solaredge.com/sites/default/files/s p derating-not .pdf
)40 version P/N: SExxxxH-USOOONNU4

© SolarEdge Technologies, Inc. All rights reserved. SOLAREDGE, the SolarEdge logo, OPTIMIZED BY SOLAREDGE
are trademarks or registered trademarks of SolarEdge Technologies, Inc. All other trademarks mentioned herein
are trademarks of their respective owners. Date: 07/2018/V01/ENG NAM. Subject to change without notice.
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