
Design 1 Zotto, 43 Monument Ave. Bennington, VT

Project Name Zotto

Project Address 43 Monument Ave. Bennington, VT

Prepared By
David Green

tech@power-guru.com

 Report

Design Design 1

Module DC

Nameplate
4.90 kW

Inverter AC

Nameplate

4.41 kW

Load Ratio: 1.11

Annual Production 5.142 MWh

Performance Ratio 80.5%

kWh/kWp 1,049.3

Weather Dataset
TMY, 10km Grid (42.85,-73.25),

NREL (prospector)

Simulator Version
7e4677c281-9ba65ba0f7-

d7a3048c80-53548c76f9

 System Metrics  Project Location

 Monthly Production
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(kWh/m )

Nameplate

(kWh)

Grid

(kWh)

January 45.3 47.7 47.1 189.7 188.6

February 67.5 69.6 68.6 237.8 235.6

March 106.4 104.6 101.7 472.5 456.4

April 145.5 139.7 132.1 624.5 565.1

May 156.9 152.5 145.0 684.7 607.2

June 150.1 142.9 135.5 638.1 560.4

July 181.1 175.8 166.8 787.9 679.3

August 155.8 152.8 145.8 689.2 593.6

September 126.8 127.0 122.5 577.0 508.8

October 80.8 84.0 82.8 386.1 353.8

November 49.6 54.1 53.4 235.4 226.9

December 47.0 53.4 52.7 167.9 165.8

2 2 2

 Sources of System Loss

ShadingShading: 3.8%: 3.8%Shading: 3.8%

ReflectionReflection: 3.3%: 3.3%Reflection: 3.3%

SoilingSoiling: 4.3%: 4.3%Soiling: 4.3%IrradianceIrradiance: 1.9%: 1.9%Irradiance: 1.9%

TemperatureTemperature: 5.0%: 5.0%Temperature: 5.0%

ElectricalElectrical
MismatchMismatch: 0.1%: 0.1%
Electrical
Mismatch: 0.1%

WiringWiring: 0.0%: 0.0%Wiring: 0.0%

ClippingClipping: 0.0%: 0.0%Clipping: 0.0%

InvertersInverters: 2.5%: 2.5%Inverters: 2.5%

AC SystemAC System: 0.5%: 0.5%AC System: 0.5%
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Description Output % Delta

Irradiance

(kWh/m )

Annual Global Horizontal Irradiance 1,312.9

POA Irradiance 1,304.0 -0.7%

Shaded Irradiance 1,253.9 -3.8%

Irradiance after Reflection 1,212.9 -3.3%

Irradiance after Soiling 1,160.6 -4.3%

Total Collector Irradiance 1,160.7 0.0%

Energy

(kWh)

Nameplate 5,690.8

Output at Irradiance Levels 5,581.5 -1.9%

Output at Cell Temperature Derate 5,302.4 -5.0%

Output after Electrical Mismatch 5,299.4 -0.1%

Optimal DC Output 5,299.4 0.0%

Constrained DC Output 5,299.3 0.0%

Inverter Output 5,166.9 -2.5%

Energy to Grid 5,141.5 -0.5%

Temperature Metrics

Avg. Operating Ambient Temp 9.5 °C

Avg. Operating Cell Temp 21.6 °C

Simulation Metrics

Operating Hours 4689

Solved Hours 4689

 Annual Production

2

Description Condition Set 1

Weather Dataset TMY, 10km Grid (42.85,-73.25), NREL (prospector)

Solar Angle Location Meteo Lat/Lng

Transposition Model Perez Model

Temperature Model Sandia Model

Temperature Model

Parameters

Rack Type a b Temperature Delta

Fixed Tilt -3.56 -0.075 3°C

Flush Mount -2.81 -0.0455 0°C

East-West -3.56 -0.075 3°C

Carport -3.56 -0.075 3°C

Soiling (%)
J F M A M J J A S O N D

13 26 2 1 1 1 1 1 1 1 6 31

Irradiation Variance 5%

Cell Temperature Spread 4° C

Module Binning Range -2.5% to 2.5%

AC System Derate 0.50%

Module & Component

Characterizations

Type Component Characterization

Module
SPR X21-350-BLK

(SunPower)

Sunpower_SPR_X21_350_BLK.pan,

PAN

Inverter
IQ7X-96-2-US (240V)

(2022) (Enphase)
Spec Sheet

 Condition Set
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Component Name Count

Inverters
IQ7X-96-2-US (240V) (2022)

(Enphase)

14 (4.41

kW)

AC Panels 1 input AC Panel 1

AC Home

Runs
500 MCM (Copper)

1 (440.2

ft)

AC Branches 10 AWG (Copper) 1 (26.1 ft)

Module
SunPower, SPR X21-350-BLK

(350W)

14 (4.90

kW)

 Components

Description Combiner Poles String Size Stringing Strategy

Wiring Zone - 1-1 Along Racking

 Wiring Zones

Description Racking Orientation Tilt Azimuth
Intrarow

Spacing

Frame

Size
Frames Modules Power

Field Segment

1

Flush

Mount

Portrait

(Vertical)
30° 258.98108° 0.0 ft 1x1 14 14

4.90

kW

 Field Segments
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 Detailed Layout2
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ẁ�g	i��o���i�i��_}w|gmqe_w�h�tg�li���iik�x��������l��q_�h�tg�li���iik�x�����tkl����i�h��k�x�	�

k��k��k�x���
}̀aig�hg�h����i����hkik����p_eee�f~
��k��ghkg�	�r����_�}r�q}��v�������	glky�gik����ig�hg�h��a��a�	�����ir�
����a����g�h�j�ligx����ll����j�ligx��k��t�llo�	��igk��h��kizk��iz��
�h�l���

d̀�zk�����h�	i�k������k�i�h�g��b{�a��g�h�	��t��
���kiz�����qe_w�g�h�����qe_|�d�e�_q��g�h��qq�_mqe_}�
��l��dwmq_���g�kh�az�ih�����t�b{�ao�i�
�r�t������g�h����	��h�	i������z���k��igll�h�g		��hk�x�i��

g��tg	i�������k��i��	ik�����

|̀bl�g�����gh�iz���gt�io�g�h�k��igllgik���k��i��	ik����t���
����k�t��
gik�����xg�hk�x�l�gh��gik�x��g�h�

���ik�x�	��tkx��gik�������

a����������������	�
~tg	i��t���
������t����	��k�t��
gik����

����
����h�igkl�r������ui��h�h�hgig�z��i��������������	�
~hgig�z��i��a��	ktk	gik����

k�	l�h�h�k��izk��hgig�z��i�g�����y��	i�i��	zg�x���kiz��i���ik	���

�qeqe�a��b�����������gik�����ll��kxzi�������j�h��a��b�f��r�iz��a��b�f���l�x��g�h�

�������g�����xk�i���h�i�gh�
g�����t�a��b�����������gik���k��iz����a��g�h��iz���

	���i�k���g����ll��_m�eema��b�f����

�

�

(

(

(

(

(

(
(

(
(

�

�
�

�

�

bl�g�����gh�iz��agt�io�g�h����igllgik������i��	ik����t���h�igkl�����������������}c_�wd���j��

51("#$%&(5.-.((

��������������������������������������������������������q_mc}em���m�m��������q_mcc}m���m�m���������qemcq|m���m�m���

B#C?("#$%&(A(D"!#CG( ((((((((((((:A<(O(((((((((((((((((((((::A(O((((((((((((((((((:;S(O((

"#$%&(�#/?( (((((((((( ¡¢£¤¥¦(((((((((((((((((( ¡¢£¤¥(((((((((((((((( ¡¢£¤¥(

2#, /%(3PP+4+%!4Q( ((((((((((((;@?AT((((((((((((((((((((((;@?<T((((((((((((((((((;<?JT(

�%C9?(1#%P?(D"#$%&G( (((((((£<?;RTI§1(((((((((((((((£<?;RTI§1((((((((((((((£<?;RTI§1(

�
�N.,%(�#/?(
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῭B31(KR<?K(D01(C#, /%G((((
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῭1/.**(0(P+&%(&.-%,((((((((
ON%!( *%,($+-N(01(C#, /%(¬(1.]/%*(.!,(.44%**#&+%*(DLE(KS<:(.!,(
LE(;;:YG«(
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© 2024 Maxeon Solar Technologies, Ltd. “MAXEON” and “POWERING POSITIVE CHANGE” are registered trademarks in certain countries.  
View warranty, patent and trademark information at https://corp.maxeon.com/trademarks.

Manufactured by  
Maxeon Solar Technolgies

SPR-X21-350​ | SPR-M410​ | SPR-M420 
SPR-M425​ | SPR-M435 | SPR-M440

Product Features & Benefits

Warranty Coverage

	� Superior aesthetics​

	� High-efficiency ​

	� Low degradation​

	� Sustainably made

This solar panel is covered by a 40-year power, product and service warranty 
from Maxeon which overrides the 25-year SunPower warranty contained in 
the datasheet.1

For AC-coupled systems, the built-in microinverter is covered by a 25-year 
product warranty from Enphase Energy.2

1 In the United States, 40-year warranty terms require digital warranty registration and installation by an authorized Maxeon Partner. Please refer to our published warranty documents or 
contact sales@maxeon.com for more information.

2 For questions about inverter warranty coverage, contact Enphase at spwrquery@enphaseenergy.com.

SunPower® Residential AC Modules 
X-Series & M-Series
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���������������������
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FGHIefeFg

hijklmnolompnqr hstuvwxvyvkz

{'--',(|�/4)}�-'}/()�2*6+6,74~ ���������������

�'}/()��'-2*06.6(60| ����)((����-'}/()4

��!������������������� � ������

�)*��2'�)+�0+*��6,7�9'(0*7) �#���������

�2)+*06,7�+*,7) �������������

���
��!������������ � ##���
�������

��!����������	��	����	����������
������	� ����

��������� ��	������������ ��

����������	����
�	������ ���

���������	��� ������� ��!����� ����
�
������ �����

�������������
�������	�������"����
 ��
�����
�������	�������"��������!��¡����������	��	��	���

¢kljklmnolompoqr £¤¥¦§¤̈©ª £¤¥§«¤̈©ª

�)*��'/02/0�2'�)+ ������

��!�����	�������������������¬�� #�����

���������$�$������� �
��� �­ ��¡���
���������� �¡®���
��®#������

��!�����	�����������������	������ ��#�������¡����� ���������¡®�����

'̄-6,*(�5+)°/),�| ���±²

³!���
�
����"���	����� � �́����µ�±²

�{�43'+0��6+�/60�5*/(0��/++),0�'9)+����|�()4 ��®�����

��!����������������¡����$�$������	��	��	���¶ ���·������{̧ ���·��µ���{̧

�9)+9'(0*7)��(*44��{�2'+0 ���

�{�2'+0�.*��5))}��/++),0 �µ�-�

�'�)+�5*�0'+�4)006,7 ��¡

�'�)+�5*�0'+�·*}¹/40*.()̧ ¡�®�����
�� �����¡�®����  �� 

º»»hqhºiq¼ £¥¦§¤̈©ª £¥§«¤̈©ª

�³��¬�� ���
����	���	� �����½ ���¡�½

¾ºq¿oihqoÀmnolo

�-.6),0�0)-2)+*0/+)�+*,7) ���Á{�0'����Á{

%������������
������� � �½�����¡¡½��	��
����� �
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Tech Brief

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.

XR Rail® Family

Force-Stabilizing Curve
Sloped roofs generate both vertical and lateral 
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
Roof Mount utilizes XR 
Rails, along with optional 
all-in-one attachments, 
to secure systems flush 
against residential roofs.

Corrosion-Resistant Materials
XR Rails® are 
compatible with 
FlashFoot® and 
other pitched roof 
attachments.

IronRidge® offers 
a range of tilt leg 
options for flat 
roof mounting 
applications.

All XR Rails® are made of 6000-series 
aluminum alloy, then protected with an 
anodized finish. Anodizing prevents surface 
and structural corrosion, while also providing 
a more attractive appearance. 



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.

 © 2022 IronRidge, Inc. All rights reserved. Visit www.ironridge.com or call 1-800-227-9523 for more information. Version 1.21

Tech Brief

Rail Selection

The table below was prepared in compliance with applicable engineering codes and standards.* Values are 
based on the following criteria: ASCE 7-16, Gable Roof Flush Mount, Roof Zones 1 & 2e, Exposure B, Roof 
Slope of 8 to 20 degrees and Mean Building Height of 30 ft. Visit IronRidge.com for detailed certification letters.

Load Rail Span
Snow (PSF) Wind (MPH) 4’ 5’ 4” 6’ 8’ 10’ 12’

None

90

120

140 XR10 XR100 XR1000

160

20

90

120

140

160

30
90

160

40
90

160

80 160

120 160

XR100

XR100 is the ultimate residential 
mounting rail. It supports a range of 
wind and snow conditions, while also 
maximizing spans up to 10 feet.

•	 10’ spanning capability
•	 Heavy load capability
•	 Clear & black anodized finish
•	 Internal splices available

XR10

XR10 is a sleek, low-profile mounting 
rail, designed for regions with light or 
no snow. It achieves spans up to 6 feet, 
while remaining light and economical.

•	 6’ spanning capability
•	 Moderate load capability
•	 Clear & black anodized finish
•	 Internal splices available

XR1000

XR1000 is a heavyweight among 
solar mounting rails. It’s built to handle 
extreme climates and spans up to 12 
feet for commercial applications.

•	 12’ spanning capability
•	 Extreme load capability
•	 Clear anodized finish
•	 Internal splices available

*Table is meant to be a simplified span chart for conveying general rail capabilities. Use approved certification letters for actual design guidance.



Tech Brief

The Respect Your Roof Deserves

When integrating with a home, solar attachments 
must be dependable for the lifetime of the rooftop. 
Due to recent innovations, many asphalt shingles 
have bonded courses. A mount that protects without 
the need to pry shingles can really speed things up. 

Halo UltraGrip®(HUG®) is here to respect the roof.
Its Halo is a cast-aluminum barrier that encases the 
UltraGrip, our industrial-grade, foam-and-mastic 
seal. This allows HUG to accelerate the installation 
process and provide the utmost in waterproofing 
protection. Give your roof a HUG.®

QuickMount®

UltraGrip® Seal Technology
HUG UltraGrip utilizes a state-of-the-
art seal design that uses a unique, 
foam-and-mastic combination. The 
foam-backed adhesive provides an 
entirely new flashing system that 
conforms and adheres to every nook 
and cranny of composition shingles, 
filling gaps and shingle step-downs 
(up to 1/8” in height). 

Rafter & Deck Mounting Options
Mount HUG® to the roof rafters, the roof 
deck, or both with our custom-engineered 
RD (rafter-or-deck) Structural Screw. The RD 
Structural Screw anchors HUG to the roof 
with an EPDM sealing washer, completing 
the stack of waterproofing barriers. See 
backside for more installation information.

Triple Rated & Certified 
to Respect the Roof™

UL 2703, 441 (27)
TAS 100(A)-95

Multi-Tiered Waterproofing
HUG® utilizes a multi-tiered stack of 
components to provide revolutionary 
waterproofing protection. The Halo cast-
aluminum, raised-perimeter foundation 
surrounds the UltraGrip base—a foam-
backed mastic seal combination that 
prevents water intrusion by adhering 
and sealing with the shingle surface.

Deck MountRafter Mount

®

Halo UltraGrip™ is part 
of the QuickMount® 
product line.



UL 2703
System

Water Seal
Ratings

Structural
Design

Tech Brief

Adaptive, Rafter-Friendly Installation

Hit the rafter? Good to go!
When you find a rafter, you can move on.
Only 2 RD Structural Screws are needed. 

Miss the rafter? Try it again.
Place another screw to the left or right. If 
rafter is found, install 3rd and final screw.

Still no luck? Install the rest.
If more than 3 screws miss the rafter, 
secure six screws to deck mount it.

Trusted Strength & Less Hassle

Structural capacities of HUG® were reviewed in 
many load directions, with racking rail running 
cross-slope or up-slope in relation to roof pitch.

For further details, see the HUG certification 
letters for attaching to rafters and decking.

IronRidge designed the HUG, in combination 
with the RD Structural Screw to streamline 
installs, which means the following:

•	 No prying shingles
•	 No roof nail interference
•	 No pilot holes necessary
•	 No sealant (in most cases)
•	 No butyl shims needed

 © 2021 IronRidge, Inc. All rights reserved. Visit www.ir-patents.com for patent information. Version 1.0 © 2023 IronRidge, Inc. All rights reserved. Visit www.ir-patents.com for patent information. Version 1.03

®

25-Year Warranty
Product guaranteed free 
of impairing defects.

The rafter-mounted 
HUG has been 
tested and rated to 
support 1004 (lbs) of 
uplift and 368 (lbs) 
of lateral load.

Parts are designed 
and certified for 
compliance with 
the International 
Building Code & 
ASCE/SEI-7.

HUG passed both 
the UL 441 Section 
27 “Rain Test” and 
TAS 100(A)-95 
“Wind Driven Rain 
Test” by Intertek.

Systems conform to 
UL 2703 mechanical 
and bonding 
requirements. See 
Flush Mount Manual 
for more info.

Attachment 
Loading

   


