AGENDA

TOLLAND GREEN HISTORIC DISTRICT COMMISSION
Wednesday, May 20, 2020 at 7:00 p.m.
REMOTE MEETING

Public Hearings

PwnNhPE

W NoO W

Call to Order

Roll Call

Reading of Public Notice as appearing in Journal Inquirer

Consideration of Application for a COA at 100 Tolland Green for replacement windows, entry doors
and shutters.

Neighbor comments, both for and against

Close of Public Hearing

Consideration of Application for a COA at 95 Tolland Green for roof-mounted solar panels
Neighbor comments, both for and against

Close of Public Hearing

Regular Meeting

10.
11.
12.
13.

14.
15.
16.

Call to Order

Consideration of COA for 100 Tolland Green by Commission, and vote thereon
Consideration of COA for 95 Tolland Green by Commission, and vote thereon
New Business

14.1 Discussion of sidewalks in the Tolland Green Historic District
Miscellaneous

Approval of Minutes from April 15, 2020 Regular Meeting

Adjournment

To View Meeting Materials:
See https://www.tolland.org/historic-district-commission/pages/remote-meeting-packets-audio-recordings

To Join Zoom Meeting:

If using a computer, tablet or smartphone, download Zoom app prior to the meeting.
Go to: https://us02web.zoom.us/j/98377753473 and enter meeting ID 983 7775 3473
Password: 9ttiy4

Or call:

929-205-6099 and enter meeting ID 983 7775 3473

Meeting password is 706061

If you receive an error message after entering the password:
Enter the password again.

If it does not work, click on the meeting link.

If you still cannot get into the meeting, call in.



PUBLIC NOTICE LEGAL NOTICE TOLLAND GREEN HISTORIC DISTRICT

PUBLIC NOTICE Legal Notice Tolland Green Historic District Commission The Commission will hold two Public
Hearings on May 20, 2020 at 7:00PM. 1.100 Tolland Green: to consider an application for a Certificate of
Appropriateness by Scott Zahner to install vinyl replacement windows, new front door, new side entry door
new shutters. 2.95 Tolland Green: to consider an application for a Certificate of Appropriateness by Jeff
Schwartz to install roof-mounted solar panels. These applications are online at: https://www.tolland.org/
historic-district-commission/pages/applications-pending Only remote participation will be allowed.
Instructions to participate will be on the agenda, which will be posted by May 19, 2020 at www.tolland.org.
Journal Inquirer on May 13, 2020.

Appeared in: Journal Inquirer on 05/13/2020 and 05/14/2020

Back




TOLLAND GREEN HISTORIC DISTRICT COMMISSION
Application for a Certification of Appropriateness

Propeérty Address:
Property Owner:
Phone Number:

veen
Scott 2ahrev

Applicant Information

Applicant Name: Zﬁh nev LonStvw N

Applicant Address:

-0- Box. SR
e o E—

Project Information

Type of Building: ,
Nature and description of work to be done as it affects exterior appearance. Attach appropriate drawing or plans
giving the position of the house or structure on the site, ground plan of house with proposed addition, and all
pertinent elevations showing size and style of windows, dormers, doors, exterior wall finishes, roofing material,
chimneys, vents and ornamentation. (If more space needed, attach sheet to application.)

Install w‘m';l ﬂep(acefnreyCQ' windowg. . J&S’MQ_/@@) 70177\%/9’)/" ¢

evctvy Agns . Fnstll newshuders.
_ * Plase see aacked S"pcdg AN US‘(C@%{&WN#

Estimated Start and Completion Dates:

Start: j’p vi( Complete: mdbf,
1
V)

1. Attach a photograph of the existing structure or place to be changed as viewed from the street showing that

portion of the structure to be altered, together with a drawing of the proposed alteration or change.

Application fee of $75.00 must accompany application (make checks payablé to Town of Tolland).

3. Application form, fee, plans, photograph and drawing must be submitted to Planning & Building Department.
Public Hearings will be scheduled within not more yy,%ixty-ﬁve days after the filing of an application.

N

This application form and all accompanying plans ghd matgfials are accurate and complete:

Applicant Signature: pate: ¥ - 8.720

Property Owner Signature: Mﬁl\—- Date: L/« 8 ~ 2020
\

- o D D (e S L - S > -

oo —-- --------------—--—----—---_----------—-——-—--—----------.

OFFICE USE ONLY )
Received & Fee Paid: | 4//3/2620 Hearing Scheduled: | 5/20/2020
Hearing Advertised: ) Action:

Notice of Action to Applicant:




Dear Board Members,

Listed below are the visually appropriate improvements we would like to make. This Colonial
style home was built in 1965 and is located at 100 Tolland Green.

Existing Front Door

e 6068 Double Wooden Door
e Has considerable visual cracks in wood panels which leaks air

New Front Door

6068 Double Smooth Star Fiberglass Door
Insulated — Energy Star

Black hardware

Residential Lifetime Warranty

Existing Front Side Door Entry

e 2868 Single Wooden Door
e Has Diamond Grid pattern

New Front Side Door Entry

e 2868 Single Smooth Star Fiberglass Door
Colonial Style grids between the glass to make consistent with the Colonial aesthetics of
the entire home

e Black hardware

e Residential Lifetime warranty

Existing Windows

e Front of the house are wooden windows with diamond grid pattern

e Remaining windows have colonial style grid pattern

e Windows are old and need replacing — seals are broken and leaking air and some have
visual rot

New Windows

o Silver Line White Vinyl Double Hung replacement windows — Energy Star

e Colonial style grid pattern in all the windows to make consistent with the Colonial
aesthetics of the entire home



Existing Shutters

e Aluminum painted
e Paint has faded and need painting

New Shutters
e Girardin shutters — louver style
e Polymer construction
e Fade and chip resistant
e Color - Black
Thank you all -

Kevin Zahner
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Print canvas Page 1 of 1
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New- Frondd Dove

https://m20.edgenet.com/Configurator/AnswerQuestion?answer=No&question=Sill%20Pan... 4/8/2020






Print canvas Page 1 of 1
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https://m20.edgenet.com/Configurator/AnswerQuestion?answer=No&question=Sill%20Pan... 4/8/2020









 DOUBLE-HUNG WINDOWS

- IREN SERIES

Double-Hung Windows
Features and Benefits

= Designed for new construction or easy window replacement
= Colonial brick mould design for classic styling

/ . Tilt_—_ip_ top and bottom sash for easy cleaning

: ll Fumon—wolded hga\_ly-duty vinyl for strength and durability

lntng?ﬂ J-channelis optional for attractive timming of exterior siding

Available with glass options that are ENERGY STAR? certified for
! nergy gjﬁclency

=




The elegance of the

classic closeq
Louver Style i
timeless. Designeq

to provide deep, | 4
well-defined | =
shadows, the |

surface of the
shutter is sculpted

with a convincing
realistic weathered
wood grain finish.

The solid one .:z

piece construction

adds durability 'i:
and the 6 widths, -

22 lengths and
choice of 12 colors

provide flexibility
for any desigl

situation.

Wenr- Shuttecs ~Black
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TOLLAND GREEN HISTORIC DISTRICT COMMISSION
Application for a Certification of Appropriateness

Sl

Property Information
Property Address: 95 Tolland Green

Property Owner: John Hughes

Phone Number: _

Applicant Information
Applicant Name: Jeff Schwartz, SunPower Corp, Systems

Applicant Address: 50 Rockwell Road, Newington CT 06111

Phone Number: 860-978-6046 Email Address: Jeff.Schwartz@sunpowercorp.com

Project Information

Nature and description of work to be done as it affects exterior appearance. Attach appropriate drawing or plans
giving the position of the house or structure on the site, ground plan of house with proposed addition, and all
pertinent elevations showing size and style of windows, dormers, doors, exterior wall finishes, roofing material,
chimneys, vents and ornamentation. (If more space needed, attach sheet to application.)

Roof mounted solar installation. 32 modules on single mounting plane, SE facing roof.

Estimated Start and Completion Dates:
Start: ASAP Complete: within 1 month of receiving required permits

1. Attach a photograph of the existing structure or place to be changed as viewed from the street showing that
portion of the structure to be altered, together with a drawing of the proposed alteration or change.

2. Application fee of $75.00 must accompany application (make checks payable to Town of Tolland).

3. Application form, fee, plans, photograph and drawing must be submitted to Planning & Building Department.
Public Hearings will be scheduled within not more than sixty-five days after the filing of an application.

This application form and all accompanying plans and materials are accurate and complete:

Applicant Signature: %&%@ Date: Apr 30,2020
Property Owner Signatur%‘ﬁm‘r Date: Apr 30,2020

OFFICE USE ONLY
Received & Fee Paid: |4/30/2020 $75.00 | Hearing Scheduled: 5/20/2020
Hearing Advertised: Action:
Notice of Action to Applicant:







SOLAR INDIVIDUAL PERMIT PACKAGE

JOHN HUGHES
10.46 kW GRID-TIED PHOTOVOLTAIC SYSTEM

AC MAX. CONTINUOUS POWER RATING OF (32) SPR-E20-327-E-AC = 32 x 315W = 10.08 kW
GENERATOR NAMEPLATE kVAR RATING = 3.20 kVAR

95 EN
TOLLAND, CONNECTICUT 6084

AHJ: TOLLAND
UTILITY: EVERSOURCE ENERGY (FORMERLY CONNECTICUT LIGHT & POWER CO)

CODE INFORMATION

APPLICABLE CODES, LAWS AND REGULATIONS

2018 CSBC ADOPT THE FOLLOWING CODES:

2015 IBC (INTERNATIONAL BUILDING CODE)

2015 IEBC (INTERNATIONAL EXISTING BUILDING CODE)

2015 IMC (INTERNATIONAL MECHANICAL CODE)

2015 IPC (INTERNATIONAL PLUMBING CODE)

2015 IRC (INTERNATIONAL RESIDENTIAL CODE)

2015 IECC (INTERNATIONAL ENERGY CONSERVATION CODE)
2017 NEC (NATIONAL ELECTRIC CODE NFPA70)

2009 ICC A117.1 ACCESSIBLE & USABLE BUILDING & FACILITIES

SUNPOWER’
SYSTEMS
1414 HARBOUR WAY SOUTH

CORPORATION,

(510) 540-0550
CA LICENSE #890895

RICHMOND, CA 94804

SATELLITE IMAGE

PROJECT LOCATION

JOB NOTES

SHEET INDEX

PV SOLAR ARCHITECTURAL DRAWINGS

PVA-0 COVER SHEET
PVA-1 ARRAY LAYOUT
PVA-1.1 ELEVATION VIEW

PV SOLAR STRUCTURAL DRAWINGS
PVS-1 MOUNTING DETAILS

PV SOLAR ELECTRICAL DRAWINGS

PVE-1 ELECTRICAL SINGLE-LINE DIAGRAM &
SPECIFICATIONS

PVE-2 ELECTRICAL CALCULATION

PVE-3 ELECTRICAL DATA & SPECIFICATIONS

PVE-4 SHEET_4

PVE-5 BRANCH DIAGRAM

JOHN HUGHES
10.46 kW GRID-TIED PHOTOVOLTAIC SYSTEM
10.08 kW MAX. OUTPUT POWER RATING
95 TOLLAND GREEN
TOLLAND, CONNECTICUT 6084

SOLAR INDIVIDUAL PERMIT PACKAGE
COVER SHEET

REVISIONS

REV DESCRIPTION

DATE |DB|CB

IADDED ELEVATION VIEW

4.17.20| 1B | TB

OPPORTUNITY

SPRI - CONNECTICUT

PROJECT

RP-109070

DATE DRAWN

03-30-2020

DRAWN BY

JBERNALES

DATE CHECKED

03-30-2020

CHECKED BY

TYLER BOSHARD

SCALE

NTS

SHEET

PVA-0




ROOF ACCESS
POINT

LEGEND
& JUNCTION BOX
CONDUIT
L EXISTING SERVICE POINT
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EXISTING UTILITY METER

PROPERTY LINE

N-LC

NEW LOAD CENTER

AC DISCONNECT

V//7/7)
i SPe 3' WIDE ACCESS PATH
NOTE:

exp 1/31/2021

1. FIELD ADJUSTMENTS OF FEWER
THAN 6" MAY BE ALLOWED BASED ON SITE
CONDITIONS AND MEASUREMENTS.

JOHN HUGHES
10.46 kW GRID-TIED PHOTOVOLTAIC SYSTEM
10.08 kW MAX. OUTPUT POWER RATING

95 TOLLAND GREEN
TOLLAND, CONNECTICUT 6084
SOLAR INDIVIDUAL PERMIT PACKAGE
ARRAY LAYOUT

UTILITY ACCOUNT

5140 936 6077

REVISIONS

NUMBER REV DESCRIPTION DATE |DB|CB
CONTRACT MODULE 1 |ADDED ELEVATION VIEW 4.17.20[ 18 | T8B
& QUANTITY SPR-E20-327-E-AC (240) (32)
MICROINVERTER
TYPE & QUANTITY IQ7XS-96-ACM-US (240) (32)
ROOF TYPE COMPOSITION OPPORTUNITY SPRI - CONNECTICUT
ROOF ATTACHMENT 64 PROJECT RP-109070
QUANTITY DATE DRAWN 03-30-2020
STORY
HOME TYPE 1 - STORY DRAWN BY JBERNALES
SYSTEM 1610 DATE CHECKED 03-30-2020
ORIENTATION CHECKED BY TYLER BOSHARD
SCALE "= 10"
ROOF PITCH 12:12 Al
SHEET
PVA-1
ARRAY AREA 573 SQ.FT.



hvillanueva
CT


PV MODULES

FRONT ELEVATION

REAR ELEVATION

PV MODULES

SYSTEMS
1414 HARBOUR WAY SOUTH

CORPORATION,

SUNPOWER’
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PV MODULES
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REVISIONS

REV DESCRIPTION DATE |DB|CB

IADDED ELEVATION VIEW

4.17.20| 1B | TB

OPPORTUNITY

SPRI - CONNECTICUT

PROJECT

RP-109070

DATE DRAWN

03-30-2020

DRAWN BY

JBERNALES

SIGNED AND SEALED
FOR STRUCTURAL ONLY

DATE CHECKED

03-30-2020

CHECKED BY

TYLER BOSHARD

SCALE

NTS

SHEET

PVA-1.1



hvillanueva
CT

hvillanueva
SIGNED AND SEALED
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TABLE 1 - ARRAYS INFORMATION

ROOF ROOFING ATTACHMENT NO. OF FRAMING R:\IIII:\'I?:E.R PENETRATION MAX. ATTACHMENT MAX. RAIL

PITCH TYPE TYPE STORIES TYPE SPAN PATTERN SPACING OVERHANG
ROOF 1 450° Comp Shingle Pegasus L-foot 1 2x6 Rafter @ 24" OC 8.9' Staggered 4' 1.33'
ROOF 2 - -- - - - - - - -
ROOF 3 - -- - - - - - - -
ROOF 4 - -- - - - - - - -
ROOF 5 - -- - - - - - - -
ROOF 6 - -- - - - - - - -
CHECK TABLE 2 FOR PENETRATION PATTERN GUIDE

FIG 1: ROOF 1 STRUCTURAL FRAMING DETAIL FIGURE 2: INVISIMOUNT ROOF ATTACHMENT DETAILS @ TRUSS / RAFTERS

FLASHING

INVISIMOUNT  RAIL-

EXTERNAL LOAD
BEARING WALL

INTERNAL LOAD
BEARING WALL

INVISIMOUNT RAIL

MID CLAMI
=] =
PV MODULE E j PV MODULE

*CHECK TABLE 1 FOR MAX.. PENETRATION SPACING AND PENETRATION PATTERN FOR EACH ARRAY.

HATCHED REGIONS

~
s
g
-": L FOOT— /—Eﬂgﬁll.NEGON TOP OF
N C
exp 1/31/2021
FLASHING
SHOE ASSEMBLY
é \5/1 6" X 4" S.S. LAG BOLT WMITH 5/16" WASHER ® CENTER =
0 TYP. PRE-DRILL REQUIRED. E o
= nz w
3 e < | 2
ozl 8 | Uz
=gl . ° | £P2
0.5" MIN n 6‘ z| & 5 FIZ
- - w S0 w o s =
o = [a)]
G el 66 | B9
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FIGURE 3: MOUNTING CLAMP 2 Ia| =z z ==
. I =
TABLE 2: PENETRATION GUIDE FOR INSTALL POSITIONING DETAILS - 28 é % iég I%
[T @)
TWO OR MORE ROWS OF MODULES | 12.75" i i 12.75" 2 % l:. é E D\ E 8 g
777 = o Z % 50
: Sz 3| EE%
P T~ T 6] T T -9 ¢ BT P19 © .~.~.¢.~.. b ;; ,9 % n
RN AR R e ealE <g 3
R RT4H R EA S BE+E 453 8888 5~
O—O—O—>—O—— —
L 1 1 I Y IR A A N Y J LT L)) REVISIONS
= Ao} o o] Lo lo- j-ei —Jo] o] |eel- tle-i b -0 ’...........’ REV DESCRIPTION DATE [DB|cB
STACKED STAGGERED FULLY STAGGERED ’.’.’.’.’.’.’ JADDED ELEVATION VIEW 4.17.20/JB | TB
ONE ROW OF MODULES | ) :.’.’.:.’.’.’ \
[ T | GRER g OPPORTUNITY SPRI - CONNECTICUT
& .’.’.’.’.’. & PROJECT RP-109070
BT T T e T A e Vi DATE DRAWN 03:30-2020
| I I I I I | | I I I I I | 12.75" | | 12.75" 2" DRAWN BY JBERNALES
il g i o s I e L Lol —¢f o 96 CELL MODULE DATE CHECKED 03-30-2020
CHECKED BY TYLER BOSHARD
FULLY STAGGERED STACKED/STAGGERED
«RAILS SHALL BE POSITIONED IN THE NON-CROSS SCALE NTS

SHEET

PVS-1
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FIGURE A: SINGLE LINE DIAGRAM - 10.46 kW

A

— SUNPOWER MODULES
SPR-E20-327-E-AC (240)
MICROINVERTER MODEL:
IQ7XS-96-ACM-US (240)

ROOFTOP A
ARRAY WIRING

AC

Branch Circuit #1

11 AC MODULES

A\

JUNCTION BOX,

NEMA-3R

/2

(N) SOLAR LOAD CENTER

100 A MIN., 120/240 V,
M.L.O, NEMA-3R
LOCATION: NEAR METER

ETHERNET
CONNECTION TO
DSL/CABLE MODEM

CAT5e

NOTE:

BELOW ARE OPTIONAL OFFERINGS AND SHALL
ONLY BE INSTALLED IF THE HOMEOWNER SIGNS
A SPECIFIC CONTRACT WITH SUNPOWER:

e SUNPOWER MONITORING SYSTEM

UTILITY ACCOUNT NUMBER
5140 936 6077

INCOMING SOURCE FEED

(E) MAIN SERVICE PANEL
MANUF: SQUARE D
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REVISIONS

DESCRIPTION

DATE

1 |ADDED ELEVATION VIEW

4.17.20

TB

pC 200A, 120/240 V, 1 PH, 3 W LOCATION:
LOCATION: INSIDE HOME EXTERIOR WALL
! @ — PVS6 s © _EXTERIO —
AC| Branch Circuit #2 ¢ ’—' BII(DEI%klEJ(-Ir'II'Iiz)TI\TAL
oc\ | 11 AC MODULES MLO (3) #14 THWN LINE SIDE TAP .
ILSCO KUP-L-TAP METER #:
| . (1) #14 THWN EGC IPC-4/0-6 893404092
20A, 2P -4/0-
Ac| Branch Circuit #3 ° S ‘ @ @ PV LOAD CENTER/ H
5\ | 10 AC MODULES 1 ] AC DISCONNECT \
| w 15A, 2P LOCATED WITHIN
\ | o | e ‘ 10' FROM THIS TAP MCB
| | 20A, 2P 200A, 2P
‘ . /1\97 PN — + u—
‘ TO EXISTING
LOADS
| | 60A é—o/\
e _ ii’i T T T I—i A T T 1+ |— — .
fed - - - ] - |
UTILITY-LOCKABLE SAFETY SWITCH 60A, 240VAC Eéésoﬁmg
SQUARE D D222NRB OR EQUIVALENT =
LOCATED OUTSIDE
WITH VISIBLE KNIFE BLADES
TAG DESCRIPTION CONDUCTOR / CONDUIT SCHEDULE ELECTRICAL NOTES
SOLAR AC MODULE / BRANCH ACM
4 e | Sueemons | COWMCIONSIZE | MMEROFlcooumcasie T conoursize
A DC / DC CONVERTERS NO 1. PROPER LISTING EXPECTED FOR CONDITIONS OF USE ON ALL LUGS, FITTINGS, CRIMPS, ETC.
SUNPOWER PROVIDED AC MODULES EXTENSION| BRANCH CIRCUIT 2. ALL CONDUIT BEND RADII TO CONFORM TO THE NEC MINIMUM BEND RADII REQUIREMENTS.
A\ SOURCE CIRCUIT JUNCTION BOX YES CABLE, LISTED AS AN ASSEMBLY #12 2 FROM PV ARRAY TO __ 3. MINIMUM CLEARANCE SHALL BE MAINTAINED PER NEC FOR ALL NEW EQUIPMENT TO BE INSTALLED.
A SEPARATE DC DISCONNECT NO EGC: BARE Cu #6 1 JUNCTION BOX 4.  EXISTING GROUNDING ELECTRODE SYSTEM MUST MEET NEC AND LOCAL UTILITY REQUIREMENTS.
5.  COPPER CONDUCTORS SHALL BE USED UNLESS SPECIFIED.
N INTERNAL INVERTER DC DISCONNECT NO THWN-2 #10 6 - 34 6. TYPE NM (ROMEX) CONDUCTORS ARE ALLOWED FOR INTERNAL AND ATTIC RUNS AND SHALL BE INSTALLED MEETING NEC REQUIREMENTS.
) 7. IF MAIN SERVICE PANEL IS TO BE UPGRADED, IT WILL BE PERMITTED AND INSTALLED BY 3RD PARTY.
6\ STRING INVERTER NO EGC: THWN-2 #10 ! 8.  AC WIRING SHALL UPSIZE IF VOLTAGE DROP EXCEEDS 2%.
A SOLAR LOAD CENTER YES THWN-2 #8 3 9. RUN CONDUCTORS IN EXISTING CONDUIT WHEN AVAILABLE PROVIDED IT HAS NO OTHER CONDUCTORS RUNNING THROUGH IT.
EMT 3/4" 10. EQUIVALENT SPECIFICATION ON CABLES AND ELECTRICAL EQUIPMENT SPECIFIED ARE ACCEPTABLE.
PV PRODUCTION METER NO EGC: THWN-2 #10 1 11. AS DC POWER IS INTERNAL TO THE MODULE, GROUNDING ELECTRODE CONDUCTOR (GEC) FOR THE MODULE OR ARRAY IS NOT REQUIRED.
A\ SEPARATE AC DISCONNECT YES v THWN-2 #6 3
EMT 3/4"
CHECK BOX FOR WHETHER SYSTEM IS GROUNDED OR EGC: THWN-2 #8 1
UNGROUNDED:
00 GROUNDED (INCLUDE GEC) AC MODULES NOTES
™ UNGROUNDED
FOR UNGROUNDED SYSTEMS:
e« DC OCPD DISCONNECT BOTH CONDUCTORS OF EACH 1. DC CIRCUIT IS ISOLATED AND INSULATED FROM GROUND AND MEETS THE REQUIREMENT OF NEC 690.35.
SOURCE CIRCUIT. 2. SUNPOWER PROVIDED CABLES COMES WITH TWO (2) #12 AWG WIRE AND THIS IS BY DESIGN. NEUTRAL AND ADDITIONAL GROUND WIRE
e UNGROUNDED CONDUCTORS MUST BE IDENTIFIED PER IS NOT REQUIRED FOR PROVIDED TRUNK AND EXTENSION CABLES.
210.5(C). WHITE FINISHED CONDUCTORS ARE NOT 3. SUNPOWER AC MODULES HAVE BEEN TESTED AND CERTIFIED TO UL 2703 FOR INTEGRATED GROUNDING AND HENCE A SEPARATE GROUND
PERMITTED. WIRE IS NOT REQUIRED WITHIN THE ARRAY.
4.  USE ROW-TO-ROW GROUNDING CLIP PROVIDED TO GROUND ROWS OF MODULE. BOND SUB-ARRAYS BY RUNNING #6 AWG BARE CU WIRE

AND GROUND LUGS AT A SINGLE POINT ON EACH SUB-ARRAY AND THEN TO THE JUNCTION BOX. REFER TO PVE-4 FOR ADDITIONAL
DETAILS.

OPPORTUNITY

SPRI - CONNECTICUT

PROJECT

RP-109070

DATE DRAWN

03-30-2020

DRAWN BY

JBERNALES

DATE CHECKED

03-30-2020

CHECKED BY

TYLER BOSHARD

SCALE

NTS

SHEET

PVE-1




ELECTRICAL CALCULATIONS

BRANCH 1 | BRANCH 2 | BRANCH 3
SUBPANEL TO GRID-TIE WIRING #8 ROOF JCT BOX TO SUBPANEL WIRING #10 #10 #10
VOLTAGE 240V NUMBER OF MODULES 11 11 10
SUM OF BRANCHES: o1 o7a. = 41.92 A VOLTAGE 240V 240V 240V
MINIMUM WIRE AMPACITY: lyax = IOUT x 1.25 52.40 A RATED AC OUTPUT CURRENT: Iyt = 14.41 A 14.41 A 13.10 A
CONDUCTOR DE-RATING MINIMUM WIRE AMPACITY: Iyax = loyt X 1.25 18.01 A 18.01 A 16.38 A
MAXIMUM AMBIENT TEMPERATURE 33°C CONDUCTOR DE-RATING
TEMPERATURE USED FOR AMPACITY DE-RATING 33°C MAXIMUM AMBIENT TEMPERATURE 33°C 33°C 33°C
TEMPERATURE DE-RATING COEFFICIENT 0.96 TEMPERATURE ADDER 22°C 22°C 22°C
FILL DE-RATING COEFFICIENT 1 TEMPERATURE USED FOR AMPACITY DE-RATING 55°C 55°C 55°C
lwiremin = lwax / TEMP_COEFF / FILL_COEFF 54.58 A TEMPERATURE DE-RATING COEFFICIENT 0.76 0.76 0.76
WIRE SIZE AMPACITY 55A FILL DE-RATING COEFFICIENT 0.80 0.80 0.80
CONDUCTOR SIZE #8 lwiremin = ax / TEMP_COEFF / FILL_COEFF 29.63 A 29.63 A 26.93 A
CONDUCTOR SIZE ADJUSTED FOR VOLTAGE DROP #8 WIRE SIZE AMPACITY 40 A 40 A 40 A
ONE WAY CIRCUIT LENGTH 10 FT. CONDUCTOR SIZE #10 #10 #10
VOLTAGE DROP 1.27% CONDUCTOR SIZE ADJUSTED FOR VOLTAGE DROP #10 #10 #10
OVERCURRENT PROTECTION 60A, 2P ONE WAY CIRCUIT LENGTH 85 FT. 85FT. 85FT.
MINIMUM OCPD = gy x 1.25 52.40 A CALCULATED VOLTAGE DROP 1.27% 1.27% 1.15%
OVERCURRENT PROTECTION 20A, 2P 20A, 2P 20A, 2P
MINIMUM OCPD = Iy x 1.25 18.01 A 18.01 A 16.38 A
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REVISIONS

REV DESCRIPTION

DATE |DB|CB

1 |ADDED ELEVATION VIEW

4.17.20| 1B | TB

OPPORTUNITY

SPRI - CONNECTICUT

PROJECT

RP-109070

DATE DRAWN

03-30-2020

DRAWN BY

JBERNALES

DATE CHECKED

03-30-2020

CHECKED BY

TYLER BOSHARD

SCALE

NTS

SHEET

PVE-2




ELECTRICAL DATA & SPECIFICATIONS

SYSTEMS

'WER’

PHOTOVOLTAIC SYSTEM EQUIPPED

WITH RAPID SHUTDOWN

(510) 540-0550

PHOTOVOLTAIC POINT OF
INTERCONNECTION

CA LICENSE #890895

1414 HARBOUR WAY SOUTH
RICHMOND, CA 94804

CORPORATION,

WARNING: DUAL POWER SOURCE. SIGNAGE LOCATIONS: RAPID SHUTDOWN SWITCH FOR

SECOND SOURCE IS PHOTOVOLTAIC * MAINSERVICE PANEL SOLAR PV SYSTEM
SYSTEM

MAXIMUM RATED AC OUTPUT CURRENT: 41.92 A AMPS

MAXIMUM OPERATING AC VOLTAGE: 240V VOLTS

SIGNAGE LOCATIONS:

PV SOLAR BREAKER

DO NOT RELOCATE THIS e LABEL SHALL BE LOCATED ON OR NO MORE THAN
SIGNAGE LOCATIONS: OVERCURRENT DEVICE M (3FT) FROM THE SWITCH

. MAIN SERVICE PANEL

. INDOOR / OUTDOOR SUBPANEL SIGNAGE LOCATIONS:

. MAIN SERVICE PANEL

. NEW INDOOR / OUTDOOR LOAD CENTER
. INDOOR / OUTDOOR SUBPANEL

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

PHOTOVOLTAIC SYSTEM
TURN RAPID SHUTDOWN
SWITCH TO THE "OFF" S AC DISCONNECT
POSITION TO SHUT DOWN RATED AC OUTPUT CURRENT: AMPS
H?\I;ADRF:;EFNU'FHE:ngSKY NOMINAL OPERATING AC VOLTAGE: VOLTS

SIGNAGE LOCATIONS:

SIGNAGE LOCATIONS: . INDOOR / OUTDOOR AC DISCONNECT

. SHALL BE LOCATED ON OR NO MORE THAN 1 M (3 FT)
FROM THE SERVICE DISCONNECTING MEANS TO WHICH
THE PV SYSTEMS ARE CONNECTED.

SIGNAGE NOTES

95 TOLLAND GREEN
TOLLAND, CONNECTICUT 6084

1. MATERIAL USED FOR THE SIGNAGE SHALL BE REFLECTIVE,
WEATHER RESISTANT AND SUITABLE FOR THE
ENVIRONMENT.

2. ALL SIGNAGE SHALL HAVE ALL CAPITAL LETTERS WITH
MINIMUM 3" LETTER HEIGHT.

10.08 kW MAX. OUTPUT POWER RATING
SOLAR INDIVIDUAL PERMIT PACKAGE

JOHN HUGHES
10.46 kW GRID-TIED PHOTOVOLTAIC SYSTEM
ELECTRICAL DATA & SPECIFICATIONS

3. MAIN SERVICE DISCONNECT MARKING SHALL BE PLACED REVISIONS

ADJACENT TO MAIN SERVICE DISCONNECT IN A LOCATION — ——— T

CLEARLY VISIBLE FROM THE LOCATION WHERE THE LEVER IS | S fossmmmmonver— im0 e

OPERATED.

4. MARKING IS REQUIRED ON ALL INTERIOR AND EXTERIOR DC

CONDUIT, RACEWAYS, ENCLOSURES, CABLE ASSEMBLIES,

AND JUNCTION BOXES TO ALERT THE FIRE SERVICE TO PPORTUNITY PRl - CONNECTICUT

AVOID CUTTING THEM. MARKINGS SHALL BE PLACED EVERY
10', AT TURNS AND ABOVE AND/OR BELOW PENETRATIONS,

PROJECT RP-109070

AND AT ALL DC COMBINER AND JUNCTION BOXES. DATE DRAWN 03-30-2020
DRAWN BY JBERNALES
5. DO NOT USE SCREWS FOR SIGNAGE ATTACHMENT. USE DATE CHECKED 03-30-2020
ONLY APPROVED ADHESIVE CHECKED BY TYLER BOSHARD
SCALE NTS

SHEET

PVE-3




PLACARD SIGNAGE / SUNPOWER EQUINOX GROUNDING DETAILS Ly | v § s @
| i:cse
< T %
z x © o w
a|fcere
< o O ° §
Z| 5235507
Dz &
SunPower InvisiMount™ with R2R Grounding Clip wv| - -
Ground Path and Compliance
R2R Clip Module
Mid Clamp
XNV CAUIION.
\
L3
¢ g B
\ ﬂa-l»n:;unud // /
\ Jbox 0 - ‘ /
N\ \ T ¥ POWER TO THIS BUILDING IS ALSO
f Ground '} \‘ '/_}2 Mt::u‘l:i n ¢ o 8 ’
‘ Path | - X o / g
===/, X SUPPLIED FROM THE FOLLOWING
= LOCATED AS SHOWN:
(@)
1 : Compliance
.. - _ NEC UL
Electrode ’
Grounding 1 Grounding Electrode to | 690.47(A) / S E RVl C E PO | NT &
0 | Service Panel 69047(0) | "° UTILITY METERING T =
‘ Service Panel to 2 w
2 Ground Wire 690.43(C) 1741 AC — | GE . g <
Ground Wire to DISCONNECT zZ 8| 92
Ground Lug to 690.43(C) | 2703 " Eg =t | 239
al PHOTOVOLTAIC — 033| B3| 502
T o4 =
4 Module Frame to 690.43(C) 2708 ARRAY ON ROOF % gls g E ggg
. o0V
Modbile Frpene SOLAR LOAD Taf 2z | 28¢
5 Module Frame n/a 1703 CENTER Z 09| 3 © 232
F oA S5
Rail to 690.43(A) S EE w2 | 5 ég
6 Mid Clamp to 690.43(C) | 2703 2> 3 250
Module Frame 690.43(D) =0 o <3
Module Frame to 690.43(A) ©o 0
End Clamp to 690.43(C) 2703 9 5 TO LLAN D G RE E N é
Rail 690.43(D) REVISIONS
690.43(A) REV DESCRIPTION DATE |DB|CB
Rai[ to 5p||ce 690_43(() 2703 1 |ADDED ELEVATION VIEW 4.17.201J1B | TB
690.43(D)
I sl OPPORTUNITY SPRI - CONNECTICUT
PROJECT RP-109070
DATE DRAWN 03-30-2020
DRAWN BY JBERNALES
DATE CHECKED 03-30-2020
FIGURE 1: SUNPOWER EQUINOX GROUNDING DETAILS FIGURE 2: PLACARD IDENTIFYING LOCATION OF DISCONNECTS AND POWER SOURCES — ——
SCALE NTS
SHEET
PVE-4




INSTALLER NAME:

BRANCH VOLTAGES:

DUTAWNE

LEGEND & SYMBOLS:

JUNCTION BOX

GROUND LUG ASSEMBLY
R2R GROUNDING CLIP
TERMINATOR

SEALING CAP

FEMALE CONNECTOR
MALE CONNECTOR

RAW TRUNK CABLE

2.0 m. TRUNK CABLE

1.3 m. TRUNK CABLE ONE CONNECTOR
PER MODULE

] ] o] o] e]=]c]

2.3 m. TRUNK CABLE

EXISTING RAFTER
° ROOF ATTACHMENT

S -| RAIL

ROOF 1

MODULE QTY.| 32

SYSTEM
ORIENTATION

161

ROOF PITCH | 12:12
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REVISIONS

REV DESCRIPTION DATE |DB|CB
1 |ADDED ELEVATION VIEW 4.17.201 1B | TB

OPPORTUNITY SPRI - CONNECTICUT
PROJECT RP-109070
DATE DRAWN 03-30-2020
DRAWN BY JBERNALES
DATE CHECKED 03-30-2020
CHECKED BY TYLER BOSHARD
SCALE 3/32" = 10"

SHEET

PVE-5




State of Connecticut

Town of Tolland

21 Toltand Green, Tolland, CT 06084 Phone: (860) 871-3601

REE|pT Application for Building Permit

Application No:  TB-20-108 Date Recieved: 4/3/2020
Job 95 TOLLAND GREEN

Location:

Contractor's SUNPOWER CORPORATION SYSTEMS Phone:

Name:

Contractor's 1414 HARBOUR WAY S STE 1901 City: RICHMOND

Address:

State: CA Zip Code: 948043606 State Lic. No: HIC.0645870 E-Mail:
(Home)Owner's Name: HUGHES JOHN P Phone_
(Home)Owner's Address: 777 TOLLAND STAGE RD E-Mail:

Work Description: Roof mounted solar. No structural upgrades. 10.46 kW, 32 modules

Total Value Of Work To Be Performed: 8000.00

Structure Size: 0.00 0.00 0.00
Width Depth Area

| hereby swear and attest that | will require proof of workers' compensation insurance for every contractor, subcontractor, or other worker before he/she
engages in work on the above property in accordance with the Workers' Compensation Act (Chapter 568).

l understand that pursuant to 31-275 C.G.S., officers of a corporation and partners in a partnership may elect to be excluded from coverage by filing a waiver
with the appropriate District Office; and that a sole proprietor of a business is not required to have coverage unless he files his intent to accept coverage.

| hereby certify that | am the owner of the property which is the subject of this application or the authorized agent of the property owner and have been
authorized to make this application. | understand that when a permit is issued, it is a permit to proceed and grants no right to violate the Connecticut State
Building Code or any other code, ordinance or statute, regardless of what might be shown or omitted on the submitted plans and specifications. All information
contained within is true and accurate to the best of my knowledge and belief,

All permits approved are subject to inspections performed by a representative of this office. Requests for inspections must be made at least 24 hours in
advance.

Signed: Jeff Schwartz 4/3/2020 (860) 978-6046
Applicant Date Telephone No.

Estimated Construction Costs / Permit Fees

i
Total Project Cost : 8000.00 l Payment Date Amount Paid Check No
P . 4/3/2020 135.00 XOOK-XXXX- |
Total Permit Fee: 135.00 XXXX.4674
Total Permit Fee Paid: 135.00

THIS IS NOT A PERMIT



State of Connecticut

Town of Tolland

\\Q,L : 21 Tolland Green, Tolland, CT 06084 Phone: (860) 871-3601
REHCIPT Application for Electrical Permit
Permit No: TE-20-68 Date Received: 4/3/2020
Job Location: 95 TOLLAND GREEN
Contractor's Name: DARREN HANDLER Phone:
Contractor's Address: 18 WASHINGTON PL City: NORTHPORT
State: NY Zip Code: 117682936 State Lic. No: ELC.0203485-E1 E-Maiil:
(Home)Owner's Name: HUGHES JOHN P Phone:_
(Home)Owner's Address: 777 TOLLAND STAGE RD E-Mail:

Work Description: Roof mounted solar. 10.46 kW 32 modules

FOR A SERVICE CHANGE, A HOMEOWNER CANNOT CUT & TAP. A CUT & TAP MUST BE DONE
BY AN E-1 ELECTRICIAN WITH A PERMIT OR THE POWER COMPANY.

Total Value Of Work To Be Performed: 24000.00

Affidavit: | hereby certify that | am the owner of the property which is the subject of this application or the authorized agent of
the property owner and have been authorized to make this application. | understand that when a permit is issued, it is a
permit to proceed and grants no right to violate the Connecticut State Building Code or any other code, ordinance or statute,
regardless of what might be shown or omitted on the submitted plans and specifications. All information contained within is
true and accurate to the best of my knowledge and belief.

All permits approved are subject to inspections performed by a representative of this office. Requests for inspections must
be made at least 24 hours in advance.

Signed: Jeff Schwartz 4/3/2020 (860) 978-6046
Applicant Date Telephone No.

Estimated Construction Costs / Permit Fees

Total Project Cost : $24,000.00 Payment Date Amount Paid Check No
Total Permit Fee: 375.00 1/1/1900 375.00 XOOK-XXXX-

XXXX-4674
Total Permit Fee Paid: $375.00

THIS IS NOT A PERMIT |
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CERTIFICATE OF LIABILITY INSURANCE

DATE (MM/DD/YYYY)
11/01/2019

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

IMPORTANT: If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must have ADDITIONAL INSURED provisions or be endorsed.
If SUBROGATION 1S WAIVED, subject to the terms and conditions of the policy, certain policies may require an endorsement. A statement on

this certificate does not confer rights to the certificate holder in lieu of such endorsement(s).

PRODUCER _ CONTACT

Marsh Risk & Insurance Services PHONE FAX

1735 Technologg Drive, Suite 790 JEA_LMCJN_?_Q.Ml: (AIC, No):

San Jose, CA 95110 ADDRESS:

INSURER(S) AFFORDING COVERAGE NAIC #

CN102680983-STND-NH-19-20 INSURER A : AXIS Specialty Europe SE- London Branch
INSURED . i 19682

SunPower Corporation INSURER B : Hartford Fire Insurance Company

SunPower Corporation, Systems INSURER ¢ : Steadfast Insurance Company 26387

1414 Harbour Way South, Suite 1901

Richmond, CA 94804 INSURER D :
INSURERE :
INSURER F :

COVERAGES CERTIFICATE NUMBER: SEA-003422222-61 REVISION NUMBER: 37

THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD
INDICATED. NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS,
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS.

TADDL SUBR]
hi) TYPE OF INSURANCE [ IS0 wyp | POLICY NUMBER MMDON YY) | (MADON VYY) LmITs
A | X | COMMERCIAL GENERAL LIABILITY |3788080119ES 11/01/2019 11/01/2020 EACH OCCURRENCE s 2,000,000
M
! CLAIMS-MADE OCCUR ! Eﬁsﬁ%‘é?ﬁiiﬁfzm) $ 1,000,000
| MED EXP (Any one person) $ 10,000
. . , | PERSONAL & ADVINJURY | § 2,000,000
GEN'L AGGREGATE LIMIT APPLIES PER: | | GENERAL AGGREGATE $ 4,000,000
X | poLicy | ?ng [ Loc ' PRODUCTS - COMP/OP AGG | § 2,000,000
| OTHER: [ $
B | AUTOMOBILE LIABILITY 57 UEL WQ0014 {AOS) [11012019  [11/01/2020 [ GOMBINED SINGLE LIMIT ' 1,000,000
B | x | anyauto 57 AB WQ0017 (HI) 110172018 |11/042020 | BODILY INJURY (Per person) | $
OWNED SCHEDULED :
| D LY e BODILY INJURY (Per accident)| §
HIRED NON-OWNED PROPERTY DAMAGE s
| = | AUTOS ONLY AUTOS ONLY (Per accident)
$
A L UMBRELLA LIAB | X OCCUR 3788080219€ES 11/01/2019 11/01/2020 EACH OCCURRENCE $ 5,000,000
EXCESS LIAB | | cLAIMS-MADE| ; AGGREGATE $ 5,000,000
|oeo | | rerenmions | ‘ 3
B |WORKERS COMPENSATION | 57 WV WQo015 [ 110172619 [11/01/2020 X | BER QTH-
AND EMPLOYERS® LIABILITY YIN | | STATUTE | ER
ANYPROPRIETOR/PARTNER/EXECUTIVE [ E.L. EACH ACCIDENT $ 1,000,000
OFFICER/MEMBER EXCLUDED? EI NIA
(Mandatory in NH) E.L. DISEASE - EA EMPLOYEE| § 1,000,000
If yes, describe under 1,000,000
DESCRIPTION OF OPERATIONS below E.L. DISEASE - POLICY LIMIT | § WG,
C | E&O/Pollution Liabiiity EOC 9819934 - 04 11/01/2018  |01/01/2020 | PER CLAIM: 1,000,000
SIR Value: $500,000

DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES (ACORD 101, Additional Remarks Schedule, may be attached if more space is required)

Evidence of Insurance

CERTIFICATE HOLDER

CANCELLATION

SunPower Corporation

SunPower Corporation Systems

1414 Harbour Way South, Suite 1901

Richmond, CA 94804

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
THE EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN
ACCORDANCE WITH THE POLICY PROVISIONS.

AUTHORIZED REPRESENTATIVE
of Marsh Risk & Insurance Services

Lisa De Costa

Hoi.w A De Cporbm—

ACORD 25 (2016/03)

© 1988-2016 ACORD CORPORATION. All rights reserved.

The ACORD name and logo are registered marks of ACORD
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STATE OF CONNECTICUT

DEPARTMENT OF CONSUMER PROTECTION
450 Columbus Boulevard % Hartford Connecticut 06103

Attached is your Home Improvement Contractor registration. This registration is not transferable. The
Department of Consumer Protection must be notified of any changes to your registration within thirty (30)
days of such change. Questions regarding this registration can be directed to the License Services Division

at (860) 713-6000 or email dep.licenseservices@ct.gov.
In an effort to be more efficient and Go Green, the department asks that you keep your email information

with our office current to receive correspondence. You can access your account at www.elicense.ct.goy to
verify, add or change your email address.

Visit our web site at www.ct.gov/dep to verify registrations, download applications and the booklet for
The Connecticut Contractor for Home Improvement and New Home Construction.

STATE OF CONNECTICUT
DEPARTMENT OF CONSE ViR PROTECTIN
HOME IMPROVEMENT CONTRACTOR
SUNPOWER CORPORATION SYSTEMS
1414 HARBOUR WAY S STE 1901
RICHMOND, CA 94804-3606 |

SUNPOWER CORPORATION SYSTEMS
1414 HARBOUR WAY S STE 1901
RICHMOND, CA 94804-3606

Registration # ive Bxpiration
HIC.0645870 11/30/2020

Be 1t known that

SUNPOWER CORPORATION SYSTEMS
1414 HARBOUR WAY S STE 1901
RICHMOND, GA 94804-3606

has satisfied the qualifications required by law and is hereby registered as a

HOME IMPROVEMENT CONTRACTOR
Registration # HIC.0645870

Effective: 12/ 01/2019 M
Expiration: 11/30/2020 Lyl

Michelle Seagutl, Commissipner




STATESOILCONNE L e UT:

DEPARTMENT OF CONSUMIE Hn‘h“h‘( rion

ELECTRICAL UNLIMITED CONTRACTOR
DARREN HANDLER
18 WASHINGTON PL
NORTHPORT, NY 11768-2936 |

License # Effective Expiration
ELC.0203485-E1 10/01/2019 09/30/2020
SIGNED st

STATE OF CONNECTICUT + DEPARTMENT OF CONSUMER PROTECT[ON
Be it known that

DARREN HANDLER
18 WASHINGTON PL
NORTHPORT, NY 11768-2936

has been certified by the Department of Consumer Protection as a licensed

ELECTRICAL UNLIMITED CONTRACTOR
License # ELC.0203485-E1

Effective: 10/01/2019
Expiration: 09/30/2020




SUNPOWER’

50 Rockwell Rd.
Newington, CT 06111

Darren Handler

18 Washington Place

Northport, NY 11768

631-793-0889
darren.handler@sunpowercorp.com

April 3, 2020

Building Department:

Please be advised that |, Darren Handler, Electrical Contractor for SunPower
Corporation, Systems, am designating Jeff Schwartz, Tylon George, and Marilu
Medina, SunPower Corporation representatives, as the authorized persons to file for
and or obtain an electrical permit on my behalf. The specifications are as follows:

95 Tolland Green
Tolland, CT 06084

Description:
Grid tied PV solar panel installation with meter can replacement

The starting date of this job is to be determined by the approval date of the permit.

(M-

Darren Handler
ELC.0203485-E1




SUNPOWER"

3/31/2020

Subject: Structural Certification for Installation of Residential Solar
Client: JOHN HUGHES
Address: 95 TOLLAND GREEN, TOLLAND, CONNECTICUT 6084

Attn.: To Whom It May Concern

A field observation was performed to document the existing framing of the above mentioned address.
From the field observation, the existing roof structure was observed as:
ROOF 1: Comp Shingle roofing over roof plywood supported by 2x6 Rafter @ 24" OC. The roof is
sloped at approximately 45 degrees and has a max beam span of 8.9 ft between supports.

Design Criteria:
Code: 2018 Connecticut State Building Code (ASCE 7-10)

Ult Wind Speed: 125 mph
Exposure Cat: B
Ground Snow: 30 psf

After review of the field observation report and based on our structural capacity calculations in
accordance with applicable building codes, the existing roof framing supporting the proposed solar
panel layout has been determined to be:

ROOF 1: adequate to support the imposed loads. Therefore, no structural upgrades are required.

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

Sincerely,
Heinrich A. Villanueva, PE

exp 1/31/2021

Heinrich A Digitally signed by Heinrich

Avillanueva

H Date: 2020.03.31 21:18:14
Villanueva 5757

2125 E Katella Ave #220, Anaheim, CA 92806 | 714.787.3850



SOLAR INDIVIDUAL PERMIT PACKAGE

JOHN HUGHES
10.46 kW GRID-TIED PHOTOVOLTAIC SYSTEM

AC MAX. CONTINUOUS POWER RATING OF (32) SPR-E20-327-E-AC = 32 x 315W = 10.08 kW
GENERATOR NAMEPLATE kVAR RATING = 3.20 kVAR

95 EN
TOLLAND, CONNECTICUT 6084

AHJ: TOLLAND
UTILITY: EVERSOURCE ENERGY (FORMERLY CONNECTICUT LIGHT & POWER CO)

CODE INFORMATION

APPLICABLE CODES, LAWS AND REGULATIONS

2018 CSBC ADOPT THE FOLLOWING CODES:

2015 IBC (INTERNATIONAL BUILDING CODE)

2015 IEBC (INTERNATIONAL EXISTING BUILDING CODE)
2015 IMC (INTERNATIONAL MECHANICAL CODE)

2015 IPC (INTERNATIONAL PLUMBING CODE)

2015 IRC (INTERNATIONAL RESIDENTIAL CODE)

2015 IECC (INTERNATIONAL ENERGY CONSERVATION CODE)
2017 NEC (NATIONAL ELECTRIC CODE NFPA70)

2009 ICC A117.1 ACCESSIBLE & USABLE BUILDING & FACILITIES
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SATELLITE IMAGE

PROJECT LOCATION

JOB NOTES

SHEET INDEX

PV SOLAR ARCHITECTURAL DRAWINGS

PVA-0
PVA-1

COVER SHEET
ARRAY LAYOUT

PV SOLAR STRUCTURAL DRAWINGS

PVS-1

MOUNTING DETAILS

PV SOLAR ELECTRICAL DRAWINGS

PVE-1

PVE-2
PVE-3
PVE-4
PVE-5

ELECTRICAL SINGLE-LINE DIAGRAM &
SPECIFICATIONS

ELECTRICAL CALCULATION

ELECTRICAL DATA & SPECIFICATIONS
PLACARD / EQUINOX GROUNDING DETAILS
BRANCH DIAGRAM

JOHN HUGHES
10.46 kW GRID-TIED PHOTOVOLTAIC SYSTEM
10.08 kW MAX. OUTPUT POWER RATING
95 TOLLAND GREEN
TOLLAND, CONNECTICUT 6084

SOLAR INDIVIDUAL PERMIT PACKAGE
COVER SHEET

REVISIONS

REV DESCRIPTION

DATE |DB|CB

OPPORTUNITY

SPRI - CONNECTICUT

PROJECT

RP-109070

DATE DRAWN

03-30-2020

DRAWN BY

JBERNALES

DATE CHECKED

03-30-2020

CHECKED BY

TYLER BOSHARD

SCALE

NTS

SHEET

PVA-0




ROOF ACCESS
POINT

LEGEND oy | oL
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o
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CONDUIT : o i S w
o« o
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O T 3 -
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D ¢ T o~ <
| EXISTING SERVICE POINT oL °

EXISTING UTILITY METER

PROPERTY LINE

N-LC

NEW LOAD CENTER

AC DISCONNECT

V//7/7)
i SPe 3' WIDE ACCESS PATH
NOTE:

1. FIELD ADJUSTMENTS OF FEWER
THAN 6" MAY BE ALLOWED BASED ON SITE
CONDITIONS AND MEASUREMENTS.

No. 0031238

%, Op S 10ENSER &K
p@ -..EH?’:-' G\"}
&y

exp 1/31/2021

JOHN HUGHES
10.46 kW GRID-TIED PHOTOVOLTAIC SYSTEM
10.08 kW MAX. OUTPUT POWER RATING
95 TOLLAND GREEN
TOLLAND, CONNECTICUT 6084
SOLAR INDIVIDUAL PERMIT PACKAGE
ARRAY LAYOUT

UTILITY ACCOUNT

5140 936 6077

REVISIONS

NUMBER REV DESCRIPTION DATE |DB|CB
CONTRACT MODULE
& QUANTITY SPR-E20-327-E-AC (240) (32)
MICROINVERTER
TYPE & QUANTITY IQ7XS-96-ACM-US (240)(32)
ROOF TYPE COMPOSITION OPPORTUNITY SPRI - CONNECTICUT
ROOF ATTACHMENT 64 PROJECT RP-109070
QUANTITY DATE DRAWN 03-30-2020
STORY
HOME TYPE 1 - STORY DRAWN BY JBERNALES
SYSTEM 610 DATE CHECKED 03-30-2020
ORIENTATION CHECKED BY TYLER BOSHARD
SCALE "= 10"
ROOF PITCH 12:12 e
SHEET
PVA-1
ARRAY AREA 573 SQ'FF'
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SUNPOWER"
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TABLE 1 - ARRAYS INFORMATION

ROOF ROOFING ATTACHMENT NO. OF FRAMING R:\IIII:\'I?:E.R PENETRATION MAX. ATTACHMENT MAX. RAIL

PITCH TYPE TYPE STORIES TYPE SPAN PATTERN SPACING OVERHANG
ROOF 1 450° Comp Shingle Pegasus L-foot 1 2x6 Rafter @ 24" OC 8.9' Staggered 4' 1.33'
ROOF 2 - -- - - - - - - -
ROOF 3 - -- - - - - - - -
ROOF 4 - -- - - - - - - -
ROOF 5 - -- - - - - - - -
ROOF 6 - -- - - - - - - -
CHECK TABLE 2 FOR PENETRATION PATTERN GUIDE

FIG 1: ROOF 1 STRUCTURAL FRAMING DETAIL FIGURE 2: INVISIMOUNT ROOF ATTACHMENT DETAILS @ TRUSS / RAFTERS

FLASHING

INVISIMOUNT  RAIL-

EXTERNAL LOAD INTERNAL LOAD
BEARING WALL BEARING WALL

INVISIMOUNT RAIL

MID CLAMI
=] =
PV MODULE E j PV MODULE

~
% =
@ A
.
" =<
~ L FOOT— SHINGLE ON TOP OF
- /_FLASHING
N C
FLASHING
SHOE ASSEMBLY
H 5/16" X 4" S.S. LAG BOLT WITH 5/16” WASHER @ CENTER
0 TYP. PRE-DRILL REQUIRED.
>
]
~N

0.5" MIN.

exp 1/31/2021

JOHN HUGHES
10.46 kW GRID-TIED PHOTOVOLTAIC SYSTEM
10.08 kW MAX. OUTPUT POWER RATING

95 TOLLAND GREEN
TOLLAND, CONNECTICUT 6084
SOLAR INDIVIDUAL PERMIT PACKAGE
STRUCTURAL INFORMATION
AND MOUNTING DETAILS

REVISIONS

REV DESCRIPTION DATE |DB|CB

OPPORTUNITY

SPRI - CONNECTICUT

PROJECT

RP-109070

DATE DRAWN

03-30-2020

DRAWN BY

JBERNALES

, FIGURE 3: MOUNTING CLAMP
TABLE 2: PENETRATION GUIDE FOR INSTALL POSITIONING DETAILS
TWO OR MORE ROWS OF MODULES | 1275" 12757 2
. 7//////////4
T TR ] T e e R T T | L4 4l .
|||||||||||||||||||||55
i_0+§__i_0+_3_0 i_O' q__i_@_k_q_é_l ig_i_é' 4__}_()_? OO —>—>
re e o Rie T D I iy s SRS O ¢ & ’.’.’.’.’.’.’
I O At I A AR N Y LI LT LT ]
bol-d te-) o o] Lo lo t el b e leol tel b | o [ LI T T
STACKED STAGGERED FULLY STAGGERED ’.’.’.’.’.’.’
LT L)
LT L)
ONE ROW OF MODULES | ) [ LTI \
n O O > O O n
5 [ LT 5
I e T T T e i
(AT T T B I [ O R (O IR 27 || rers || 2
i i e e e e 4 e 96 CELL MODULE
FULLY STAGGERED STACKED/STAGGERED
«RAILS SHALL BE POSITIONED IN THE NON-CROSS
HATCHED REGIONS
*CHECK TABLE 1 FOR MAX.. PENETRATION SPACING AND PENETRATION PATTERN FOR EACH ARRAY.

DATE CHECKED

03-30-2020

CHECKED BY

TYLER BOSHARD
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FIGURE A: SINGLE LINE DIAGRAM - 10.46 kW

A

— SUNPOWER MODULES
SPR-E20-327-E-AC (240)
MICROINVERTER MODEL:
IQ7XS-96-ACM-US (240)

ROOFTOP A
ARRAY WIRING

AC

Branch Circuit #1

11 AC MODULES

A\

JUNCTION BOX,

NEMA-3R

/2

(N) SOLAR LOAD CENTER
100 A MIN., 120/240 V,

ETHERNET
CONNECTION TO
DSL/CABLE MODEM

M.L.O, NEMA-3R

LOCATION: NEAR METER

CAT5e

NOTE:

BELOW ARE OPTIONAL OFFERINGS AND SHALL
ONLY BE INSTALLED IF THE HOMEOWNER SIGNS
A SPECIFIC CONTRACT WITH SUNPOWER:

e SUNPOWER MONITORING SYSTEM

UTILITY ACCOUNT NUMBER
5140 936 6077

INCOMING SOURCE FEED

(E) MAIN SERVICE PANEL
MANUF: SQUARE D

@ T
(2% 2k
Egv n
Ll o2 °
mwvoo
; > > a 2 g
n < vo»
z < 9
I
. S o
>
°S3a%
& |—me\Z
<tn:0c’3
Z ¢ g = - O
OIIE:_I
D|zzz 3
o = O
wn| -
=
=10
nz Ll
> = (G
ml;z <+ < <
4
Y 3 ShC]
L © <<
HUl =z &a
W So|l w o Sk
T pa| x = Sz
= o0 F =
(O] = @] W T
DOD [a ] D-LLI(_)
Ira zZ 2 ==
L ok T Z <g&
[a) O 2
£ D9 30 | 2Go
o R% g | =20
HQZ gZ 00 &
Z= 3 | B¢
~ ) ﬂfu
S [=4 <o
~Q om
TE i
o
—
REVISIONS
REV DESCRIPTION DATE |DB|CB

pC 200A, 120/240 V, 1 PH, 3 W LOCATION:
LOCATION: INSIDE HOME EXTERIOR WALL
| @ PVS6 - s OME EXTERIO il
‘ ;
ac| Branch Circuit #2 L N (E) UTILITY
e 11 AC MODULES MLO (3) #14 THWN LINE SIDE TAP BIDIRECTIONAL
ILSCO KUP-L-TAP METER #:
. (1) #14 THWN EGC 893404092
‘ 20A, 2P ‘ @ @ IPC-4/0-6
4. = PV LOAD CENTER/ H
AC| Branch Circuit #3 * —
oc\ | 10 AC MODULES [ | AC DISCONNECT
| w 15A, 2P LOCATED WITHIN
\ | o | e ‘ 10' FROM THIS TAP MCB
| | 20A, 2P 200A, 2P
‘ . /1\97 PN — + u—
| | ‘ TO EXISTING
LOADS
TN
60A =19
e p— *il* T T T I—i A T T
p— _ 1 1+ |— — .
i - e s
UTILITY-LOCKABLE SAFETY SWITCH 60A, 240VAC Eéésoﬁmg
SQUARE D D222NRB OR EQUIVALENT =
LOCATED OUTSIDE
WITH VISIBLE KNIFE BLADES
TAG DESCRIPTION CONDUCTOR / CONDUIT SCHEDULE
A ELECTRICAL NOTES
SOLAR AC MODULE / BRANCH ACM
o | Jemowa | COMNCIORSIZE | mmeEror lcowumcasie e conpurrsiz
A DC / DC CONVERTERS NO 1. PROPER LISTING EXPECTED FOR CONDITIONS OF USE ON ALL LUGS, FITTINGS, CRIMPS, ETC.
SUNPOWER PROVIDED AC MODULES EXTENSION| BRANCH CIRCUIT 2. ALL CONDUIT BEND RADII TO CONFORM TO THE NEC MINIMUM BEND RADII REQUIREMENTS.
A\ SOURCE CIRCUIT JUNCTION BOX YES CABLE, LISTED AS AN ASSEMBLY #12 2 FROM PV ARRAY TO __ 3. MINIMUM CLEARANCE SHALL BE MAINTAINED PER NEC FOR ALL NEW EQUIPMENT TO BE INSTALLED.
/A SEPARATE DC DISCONNECT NO EGC: BARE Cu #6 1 JUNCTION BOX 4.  EXISTING GROUNDING ELECTRODE SYSTEM MUST MEET NEC AND LOCAL UTILITY REQUIREMENTS.
5. COPPER CONDUCTORS SHALL BE USED UNLESS SPECIFIED.
N INTERNAL INVERTER DC DISCONNECT NO THWN-2 #10 6 34 6. TYPE NM (ROMEX) CONDUCTORS ARE ALLOWED FOR INTERNAL AND ATTIC RUNS AND SHALL BE INSTALLED MEETING NEC REQUIREMENTS.
) 7. IF MAIN SERVICE PANEL IS TO BE UPGRADED, IT WILL BE PERMITTED AND INSTALLED BY 3RD PARTY.
6\ STRING INVERTER NO EGC: THWN-2 #10 ! 8.  AC WIRING SHALL UPSIZE IF VOLTAGE DROP EXCEEDS 2%.
A SOLAR LOAD CENTER YES THWN-2 #8 3 9. RUN CONDUCTORS IN EXISTING CONDUIT WHEN AVAILABLE PROVIDED IT HAS NO OTHER CONDUCTORS RUNNING THROUGH IT.
3/4" 10. EQUIVALENT SPECIFICATION ON CABLES AND ELECTRICAL EQUIPMENT SPECIFIED ARE ACCEPTABLE.
PV PRODUCTION METER NO EGC: THWN-2 #10 1 11. AS DC POWER IS INTERNAL TO THE MODULE, GROUNDING ELECTRODE CONDUCTOR (GEC) FOR THE MODULE OR ARRAY IS NOT REQUIRED.
A\ SEPARATE AC DISCONNECT YES v THWN-2 #6 3
3/4"
CHECK BOX FOR WHETHER SYSTEM IS GROUNDED OR EGC: THWN-2 #8 1
UNGROUNDED:
00 GROUNDED (INCLUDE GEC) AC MODULES NOTES
™ UNGROUNDED
FOR UNGROUNDED SYSTEMS:
e« DC OCPD DISCONNECT BOTH CONDUCTORS OF EACH 1. DC CIRCUIT IS ISOLATED AND INSULATED FROM GROUND AND MEETS THE REQUIREMENT OF NEC 690.35.
SOURCE CIRCUIT. 2. SUNPOWER PROVIDED CABLES COMES WITH TWO (2) #12 AWG WIRE AND THIS IS BY DESIGN. NEUTRAL AND ADDITIONAL GROUND WIRE
e UNGROUNDED CONDUCTORS MUST BE IDENTIFIED PER IS NOT REQUIRED FOR PROVIDED TRUNK AND EXTENSION CABLES.
210.5(C). WHITE FINISHED CONDUCTORS ARE NOT 3. SUNPOWER AC MODULES HAVE BEEN TESTED AND CERTIFIED TO UL 2703 FOR INTEGRATED GROUNDING AND HENCE A SEPARATE GROUND
PERMITTED. WIRE IS NOT REQUIRED WITHIN THE ARRAY.
4.  USE ROW-TO-ROW GROUNDING CLIP PROVIDED TO GROUND ROWS OF MODULE. BOND SUB-ARRAYS BY RUNNING #6 AWG BARE CU WIRE

AND GROUND LUGS AT A SINGLE POINT ON EACH SUB-ARRAY AND THEN TO THE JUNCTION BOX. REFER TO PVE-4 FOR ADDITIONAL
DETAILS.
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ELECTRICAL CALCULATIONS

BRANCH 1 | BRANCH 2 | BRANCH 3

SUBPANEL TO GRID-TIE WIRING #8 ROOF JCT BOX TO SUBPANEL WIRING #10 #10 #10
VOLTAGE 240V NUMBER OF MODULES 11 11 10
SUM OF BRANCHES: o1 o7a. = 41.92 A VOLTAGE 240V 240V 240V
MINIMUM WIRE AMPACITY: lyax = IOUT x 1.25 52.40 A RATED AC OUTPUT CURRENT: Iyt = 14.41 A 14.41 A 13.10 A
CONDUCTOR DE-RATING MINIMUM WIRE AMPACITY: Iyax = loyt X 1.25 18.01 A 18.01 A 16.38 A
MAXIMUM AMBIENT TEMPERATURE 33°C CONDUCTOR DE-RATING
TEMPERATURE USED FOR AMPACITY DE-RATING 33°C MAXIMUM AMBIENT TEMPERATURE 33°C 33°C 33°C
TEMPERATURE DE-RATING COEFFICIENT 0.96 TEMPERATURE ADDER 22°C 22°C 22°C
FILL DE-RATING COEFFICIENT 1 TEMPERATURE USED FOR AMPACITY DE-RATING 55°C 55°C 55°C
lwiremin = lwax / TEMP_COEFF / FILL_COEFF 54.58 A TEMPERATURE DE-RATING COEFFICIENT 0.76 0.76 0.76
WIRE SIZE AMPACITY 55A FILL DE-RATING COEFFICIENT 0.80 0.80 0.80
CONDUCTOR SIZE #8 lwiremin = ax / TEMP_COEFF / FILL_COEFF 29.63 A 29.63 A 26.93 A
CONDUCTOR SIZE ADJUSTED FOR VOLTAGE DROP #8 WIRE SIZE AMPACITY 40 A 40 A 40 A
ONE WAY CIRCUIT LENGTH 10 FT. CONDUCTOR SIZE #10 #10 #10
VOLTAGE DROP 1.27% CONDUCTOR SIZE ADJUSTED FOR VOLTAGE DROP #10 #10 #10
OVERCURRENT PROTECTION 60A, 2P ONE WAY CIRCUIT LENGTH 85 FT. 85FT. 85FT.
MINIMUM OCPD = gy x 1.25 52.40 A CALCULATED VOLTAGE DROP 1.27% 1.27% 1.15%

OVERCURRENT PROTECTION 20A, 2P 20A, 2P 20A, 2P

MINIMUM OCPD = Iy x 1.25 18.01 A 18.01 A 16.38 A
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ELECTRICAL DATA & SPECIFICATIONS Fon ® o ®
2 > ; o 2
n < v
il z < 9 %
I 4 Y = O o
MR EE
| £ 2=z-~:=
PHOTOVOLTAIC SYSTEM EQUIPPED c2oo v
X « = 7 4
PHOTOVOLTAIC POINT OF WITH RAPID SHOTOOWN ZAREEEE
I TS
INTERCONNECTION oz ¢
WARNING: DUAL POWER SOURCE. SIGNAGE LOCATIONS: RAPID SHUTDOWN SWITCH FOR N
SECOND SOURCE IS PHOTOV AlIC *  MAINSERVICE PANEL SOLAR PV SYSTEM
SYSTEM
MAXIMUM RATED AC OUTPUT CURRENT: AMPS
MAXIMUM OPERATING AC VOLTAGE: VOLTS SIGNAGE LOCATIONS:
PV SOLAR BREAKER
“DO NOT RELOCATE THIS o LABEL SHALL BE LOCATED ON OR NO MORE THAN
SIGNAGE LOCATIONS: OVERCURRENT DEVICE M (3FD  FROMTHE SWITCH
e MAIN SERVICE PANEL
e INDOOR / OUTDOOR SUBPANEL SIGNAGE LOCATIONS:
e MAIN SERVICE PANEL
e NEW INDOOR / OUTDOOR LOAD CENTER
e  INDOOR / OUTDOOR SUBPANEL
PHOTOVOLTAIC SYSTEM
TURN RAPID SHUTDOWN AC DISCONNECT
SWITCH TO THE "OFF" [Fomnecre]
POSITION TO SHUT DOWN RATED AC OUTPUT CURRENT: AMPS
AND REDUCE SHOCK NOMINAL OPERATING AC VOLTAGE: VOLTS
HAZARD IN THE ARRAY s
i
SIGNAGE LOCATIONS: @‘ZD w9
SIGNAGE LOCATIONS: e INDOOR / OUTDOOR AC DISCONNECT 8 ';(: S § 8
= o @]
e SHALL BE LOCATED ON OR NO MORE THAN 1 M (3 FT) e © = S
FROM THE SERVICE DISCONNECTING MEANS TO WHICH nazl @b EoE
THE PV SYSTEMS ARE CONNECTED. L 9 o| W O s J
I oo [v4 = ~
O EE © 5 i} %
T ZE| 2 2 28
5 <
SIGNAGE NOTES z 25| 2 8 a5
I ~_-: (@] - = N
o TX " o 2
1. MATERIAL USED FOR THE SIGNAGE SHALL BE REFLECTIVE, —m e s Q =z % 6
WEATHER RESISTANT AND SUITABLE FOR THE % = é = 2
ENVIRONMENT. = X o < 5
© 3
X O L
2. ALL SIGNAGE SHALL HAVE ALL CAPITAL LETTERS WITH o X=) UO_) d
MINIMUM 3" LETTER HEIGHT. paa
i
3. MAIN SERVICE DISCONNECT MARKING SHALL BE PLACED R TVISIoNS
ADJACENT TO MAIN SERVICE DISCONNECT IN A LOCATION — — T
CLEARLY VISIBLE FROM THE LOCATION WHERE THE LEVER IS
OPERATED.
4. MARKING IS REQUIRED ON ALL INTERIOR AND EXTERIOR DC
CONDUIT, RACEWAYS, ENCLOSURES, CABLE ASSEMBLIES,
AND JUNCTION BOXES TO ALERT THE FIRE SERVICE TO JE—— p——
AVOID CUTTING THEM. MARKINGS SHALL BE PLACED EVERY ROECT RP-109070
10', AT TURNS AND ABOVE AND/OR BELOW PENETRATIONS,
AND AT ALL DC COMBINER AND JUNCTION BOXES. DATE DRAWN 03-30-2020
DRAWN BY JBERNALES
5. DO NOT USE SCREWS FOR SIGNAGE ATTACHMENT. USE DATE CHECKED 03-30-2020
ONLY APPROVED ADHESIVE' CHECKED BY TYLER BOSHARD
SCALE NTS
SHEET PVE 3




PLACARD SIGNAGE / SUNPOWER EQUINOX GROUNDING DETAILS L | - § s _ 2
>4 EEEE
o2 5 : #
o244 e
O | f2=z-2
AR RS
2| vz 3
SunPower InvisiMount™ with R2R Grounding Clip wv| - -
Ground Path and Compliance
E 2yt -
R2R Clip Module *
Mid Clamp
IRV} CA U I IO N :
\
.3
\ Rail-mounted g /
— \ Jbox w~ / ,/
7N\ \ /_}02 *3 9 POWER TO THIS BUILDING IS ALSO
I Groun [ o e 8
‘ Path | X Mo«:u: " / o
===/, P SUPPLIED FROM THE FOLLOWING
Service ~:~
. LOCATED AS SHOWN:
(@]
1 : Compliance
NEC UL
f;a:é:;i:'a Grounding Electrode to 690.47(A) SERVlCE POlNT &
11 service Panel 69047(0) | ™2 T >
| — UTILITY METERING i, y
2| e | o0 | AC— =
(;Groun‘:lv:iretto 690.43(C) 2703 DISCON N ECT EE § % % 2
round Lug to $ z
nd Lug PHOTOVOLTAIC — 2335 E5 | 582
n_ —_
4 Module Frame to 690.43(C) 2708 ARRAY ON ROOF § gls g E ggg
Module Frame SOLAR LOAD —— T il %2 gg‘é
5 Module Frame n/a 1703 CENTER % E: § Z Eig
Rail to 690.43(A) A A vz 802
6 Mid Clamp to 690.43(C) | 2703 %; 23| 2 g0
Module Frame 690.43(D) = o %3
Module Frame to 690.43(A) ©o 0
End Clamp to 690.43(C) 2703 9 5 TO LLAN D G RE E N é
Rail 690.43(D) REVISIONS
690.43(A) REV DESCRIPTION DATE |DB|[CB
Rail to Splice 690.43(C) 2703
690.43(D)
I sl OPPORTUNITY SPRI - CONNECTICUT
PROJECT RP-109070
DATE DRAWN 03-30-2020
DRAWN BY JBERNALES
DATE CHECKED 03-30-2020
FIGURE 1: SUNPOWER EQUINOX GROUNDING DETAILS FIGURE 2: PLACARD IDENTIFYING LOCATION OF DISCONNECTS AND POWER SOURCES P — mp——
SCALE NTS
SHEET
PVE-4




INSTALLER NAME:

BRANCH VOLTAGES:

DUTAWNE

LEGEND & SYMBOLS:

] ] o] o] e]=]c]

JUNCTION BOX
GROUND LUG ASSEMBLY
R2R GROUNDING CLIP
TERMINATOR
SEALING CAP

FEMALE CONNECTOR
MALE CONNECTOR
RAW TRUNK CABLE
2.0 m. TRUNK CABLE
1.3 m. TRUNK CABLE
2.3 m. TRUNK CABLE

ONE CONNECTOR
PER MODULE
EXISTING RAFTER

ROOF ATTACHMENT

RAIL

ROOF 1

MODULE QTY.| 32

SYSTEM
ORIENTATION 161
ROOF PITCH | 12:12
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X-Series: E20-327 | E19-320 SunPower®Residential AC Module

cal Data
|Inverter Model: Enphase IQ 7XS (IQ7X5-96-ACM-US) @240 VAC @208 VAC
| Peak Cutput Power 320 VA 320 VA
|Max. Contiruous Output Power 315 VA 315 VA

|Nom. (L-L) Violtage/Range? () 240/ 211-264 208/183-229

| Max. Continucus Qutput Current (A) 1.31 151

|Max. Units per 20 A (LL) Branch Circuit® 12 (single phase) 10 (two pole) wye

| CEC Weighted Efficiency 97.5% 97.0%
|Nom. Freguency 60 Hz

|Extended Frequency 47-68 Hz

| AC Short Circuit Fault Current Over 3 Cycles 5.8Arms

Qvervoltage Class AC Port 1l

| AC Port Backfeed Current 18 mA

Power Factor Setting 1.0

| Power Factor (adjustable) 0.7 lead./ 0.7 lag.

No active phase balancing for three-phase installations

DC Power Data :

SPR-E20-327-E-AC SPR-E19-320-E-AC Warranties B %: year limited powerrwa ranty
Nom. Power 5(Pnorm) 27W 20w * 25-year limited product warranty
Power Tol. +5/-0% +5/-0% "UL1703
Module Efficiency 20.4% 19.9% acgétiﬂcamms Ut ];ﬂ ;\‘CEIIE\/IIEL;L?J?Z('I'}/pe 2 fire rated)
Temp. Ccef. (Power) -0.35%/°C -0.35%/°C Compliance lt_JCLCGEA g“s Ic :EC 6821 09-2

«Three bypass diodes |CES-0003 Class B

Shade Tol. « Integrated module-level maximum « CAN/CSA-C22.2 NO. 107.1-01

power point tracking - CARule 21 (UL 1741 SAY*

(includes Volt/Var and Reactive Power Priority)
« UL Listed PV Rapid Shutdown Equipment®

Tested Operating Conditions
~40°F to +185°F (~40°C to +85°C)

Operating Temp.
| Max. Ambient Temp.

Enables installation in accordance with:
» NEC 690.6 (AC module)
+ NEC 690.712 Rapid Shutdown (inside and outside the array)
+ NEC 690.15 AC Connectors, 690.33(A)-(EX1)

122°F (50°C)

Wind: 62 psf, 3000 Pa, 305 kg/m?2 front & back
Snow: 125 psf, 6000 Pa, 611 kg/m? front

1 inch (25 mm) diameter hail at 52 mph (23 m/s)

Max. Load

Impact Resistance

When used with InvisiMount racking and InvisiMount accessories
(UL 2703):

+ Module grounding and bonding through InvisiMount

+ Class A fire rated
When used with AC module Q Cables and accessories (UL 6703 and
UL 2238)°:

» Rated for load break disconnect

Mechanical Data

Solar Cells 96 Monocrystalline Maxeon Gen Il

High-transmission tempered glass with

Front Glass anti-reflective coating

Environmental Rating Outdoor rated

Frame Class 1 black anodized (highest AAMA rating) PID Test Potential-induced degradation free
Weight 42.91bs (19.5 kg) o 1558 mm (1A g - -
Recommended Max. o
3in. (3 P
Module Spacing 131033 mm) [ Eﬁ
L M
18 mPc'ww 360w (Lrnpnlsn to a conventional medule on same-sized arrays (260 W, 16% ABmm
y perwatt (based onthird-party module 1.80n}
clwracter*amn A radetmn!&mpea u,Z.etal. “SunPower
Module Degradatio 3) t \,“
2 Based on se: 1045mm  Se=F
jarua 2017. 412 in)
“Fraunhofer PVDurabi lity Initiative for Sclar Modu art3.” PVTech Power —
015.Campeau, Z. etal. “SunPower Module Degradation Rat nPowerwhite I
t
353 mm
155
L
1
i

415’ R.apul <hufdr win of P terr, for A(‘ and DC rmmurmrs
installed accor ding to manufacturer's instructions.

See www.sunpower.com/facts for more reference information.

heet wiww.sunpoy r.\.nm/d'n asheets
heet are subject t hout notice.
©2018 SunPower Corporati | Rights Reserved. SUN
SUNPOWER logo and MAXEON are registered trademarks of SunPower
Corporation in the U.5. and cther countries as well. 1-800-SUNPOWER.

SUNPC

Please read the Safety and Installation Instructions for details.
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SUNPOWER

Safety and Installation Instructions for AC Modules
IMPORTANT SAFETY INSTRUCTIONS
SAVE THESE INSTRUCTIONS

1.0 Introduction

This document provides safety and installation instructions for the UL
Listed SunPower AC photovoltaic (PV) modules described herein, all of
which bear the UL logo on the product label:

@

Important! Please read these instructions in their entirety before
installing, wiring, or using this product in any way. Failure to comply
with these instructions will invalidate the SunPower Limited
Warranty for PV Modules.

1.1 Disclaimer of Liability

The installation techniques, handling and use of this product are beyond company
control. Therefore, SunPower does not assume responsibility for loss, damage, or
expense resulting from improper installation, handling, or use.

1.2 Nationally Recognized Testing Laboratory (NRTL) Listing Information
This product meets or exceeds the requirements set forth by UL 1703, UL 1741,
and UL 1741 5A for AC PV Modules. The UL 1703 Standard covers flat-plate PV
modules intended for installstion on buildings; or those intended to be
freastanding. The UL 1741 5A Standard covers inverters, converters, controllers,
and interconnection system equipment for use with distributed energy resources,
including AC modules. The NRTL listing does not include integration into a building
surface because additional requirements may apply. This product is not intended
for use where artificially concentrated sunlight is applied to the module. The Type
E and the Type G AC module models comply with HECO Rule 14H, CA CPUC Rule
21, 1547-2003 and 1547a-2014,

1.3 Limited Warranty

Modula limited warranties are described in full in the SunPower warranty

certificates obtainable at www.sunpower.com. In summary, the Limited

Warranties do not apply te any of the following:
PV modules which in SunPower's absolute judgment have been subjected to:
misuse, abuse, neglect, or accident; alteration, improper installation, application,
or remaval. Including, but not limited to installation, application, or removal by
any party other than a SunPower authorized Dealer; non-observance of
SunPower's installation, user's andfor maintenance instructions; repair or
maodifications by someone other than an approved service technician of
SunPower; power failure surges, lightning, flood, fire, accidental breakage or other
events outside SunPower's contral.

2.0 Safety Precautions

Before installing this device, read all safety instructions in this document.

Danger! AC modules generate internal direct current (DC) and output
alternating current (AC); and are a source of voltage when under load and
when exposed to light. Electrical currents can arc across gaps and may
cause injury or death if improper connection or discannection is made; or if
contact is made with modulie leads that are frayed or torn.

¢ Disconnect the utility AC source from all modules in the array before making
or breaking electrical connections.

* Use only the AC locking connectors in order to defend against untrained
personnel disconnecting the modules after they have been installed.

SUNPOWER CORPORATION
531725 RevC

« Allinstallations must be performed in compliance with the National Electrical
Code {NEC) and any applicable local codes,

* |nstallation should be performed only by qualified personnel.

¢ Remove all metallic jewelry prior to installing this product to reduce the
chance of accidental exposure to live circuits,

e Use only insulated tools to reduce your risk of electric shock.

« Do not stand on, drop, scratch, or allow objects to fall on modules.

* Broken glass, I-boxes, broken connectors, and/or damaged backsheats are
electrical hazards as well as laceration hazards. If a module is cracked after
installation, a qualified person should remove the module from the array and
contact the supplier for disposal instructions.

+ Do not install or handle modules when they are wet or during periods of high
wind.

* Unconnected connectors must always be protected from pollution (e.g. dust,
humidity, foreign particles, etc), prior to installation. Do not leave
unconnected (unprotected) connectors exposed to the environment. A clean
installation environment is essential in order to avoid performance
degradation.

* Do not bleck drain holes orallow water to poel in or near module frames

s Contact your module supplier if maintenance is necessary.

* Save these instructions|

3.0 Electrical Characteristics

All electrical characteristics and grid interaction data are shown in Section 7. It is
the installer's responsibility to set the grid profile—this can only be done with
internet access and the SunPower monitoring system.

If an installation involves a SunPower AC module which does not appear on this
list please consult the product label on the back of the module or visit
www.sunpower.com forthe product datasheet.

3.1 Fire Rating
The AC module maintains the same Type 2 fire rating associated with DC
modules.

4.0 Electrical Connections

Modules must only be connected using the supplied AC cabling and integrated
connectors, Do not alter any connectors,

The AC module cable system features locking connectors which, after connected,
require the use of a tool to disconnect. This defends against untrained personnel
disconnecting the modules when under load. AC cable connectors are rated and
tested to interrupt load current; however, SunPower recommands that you always
open the utility dedicated branch circuit protector to remove power before
plugging or unplugging any connectors; but a local AC disconnect is not required
by SunPower.

When installing AC modules the National Electric Code, ANSI/NFPA 70 wiring
methods shall be used.

4.1 Equipment Grounding

To reduce the possibility of electrical shock, ground the module frame or array
per NEC before wiring the circuit, In order to install in accordance with their UL
Listing, SunPower AC modules must be grounded using Listed grounding
hardware that meets requirements for grounding systems in UL467, UL 1703, UL
1741, or UL 2703; on anodized aluminum frames. SunPower recommends using
one of the following methods of grounding the module frame. In addition, to
avoid corrosion due to the use of dissimilar metals SunPower recommends
stainless steel between copper and aluminum,

1} Modules may be grounded through the use of an InvisiMount™ mid clamp
that bonds the module frame to the InvisiMount rail, This method is UL
2703 Listed. InvisiMount rail sections must be bonded and connected toa
grounding conductor using methods and materials specified in the
invisiMount Residential Mounting System [nstaliction Guide 508988,

2)  Modules may be grounded by attaching a lay-in lug (llsco GBL-4DET, Burndy
CL50-DB-T or Tyco Solklip 1954381-2) to one of the grounding holes on the
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steel hardware (bok, washers, and nut). Use an external-tooth star washer
between the lug and the module frame in order to pierce the anodizing and
establish electrical contact with the aluminum frame. The assembly must
end with a nut that's torqued to 20-25 in-lb {for a2 #10-32 bolt), A lock
washer or ather locking mechanism is required 10 maintain tension
between the bolt and the assembly. The conductor must be attached to the
ground lug using the lug’s set screw. Refer to NEC 690,

Note: Method 3 is evaluated to UL 1703 by ETL. As such, the use of these devices
is not considered part of the UL Listing of these modules.

3)  If the Unirac SOLARMOUNT system is used, modules may be grounded by
using either a BURNDY Wiley WEEB-UMC or WEEB-UGC-1 grounding clip in
combination with Unirac Mid or End clamps and 1/4-20 bolt and flanged
nut, torqued to 120in-Ibs. If the Solarmount-l system Is used grounding is
achieved with the Unirac U GC-2 grounding dips in combination with Unirac
Mid or End clamps and Sliders with a 1/4-20 bolt and flanged nut torqued to
120 In-lbs,

Note: Method 4 was evaluated to UL 2703 by TUV, As such, the use of these
devicesis not considered part of the UL Usting of these modules.,

4)  Modules may be grounded using 8 WEEB-9.5NL ground clip between the
module and supporting structure, This combination is secured with 2 1/4”
stainless steel rivet or a 1/4-20 » 3/4" zinc-plated bokt with zinc-plated K-nut
tarqued to min. & fi-Ibs to secure the module to minimum 12 ga, GO0
coated steel or Z-purlin, elther painted or unpainted, The WEEB-9,5NL is Tor
single use only.

£} Other grounding methods may be used in conjunction with a module
mounting system compliant with UL 2703, For these installations, the
SunPower module and frame style must be tested and part of the
instructions for the Listed mounting product. The SunPower module must
be installed in accordance with these instructions as well as the mounting
system’s Listed instructions.

4.2 Connection to AC Circuits
It is the Installer's responsibllity to verify grid compatibility {L20/240 or 120/208
wye 3-phase 4-wire 2-pole), SunPower AC modules must be connected 1o a utility
source at the correct voltage and frequency in order 1o operate and produce
power. They are not standalone generators and do not create AC voltage thus are
not capable of operation independent of a wtility-generated AC signal. The AC
modules must be connected only to a dedicated branch dircuit. The AC cables and
connectors are certified and rated for the maximum number of AC units in parallel
only. When connecting modules, DO NCT exceed the following single branch
circuit magimum number of modules:

. 240 VAC: 12 (single phase)

. 208 VAC: 10 (two pole wye)
This circuit must be protected by overcurrent protection.

CAUTION! To reduce the risk of fire, connect only to a
circuit provided with 20 A maximum branch circuit
overcurrent protection in accordance with the National
Electrical Code, ANSI/NFPA 70.

5.0 Module Mounting

This section contains information for SunPower Type E AC modules; and
SunPower Type G AC modules, Ensure that you use the correct tnfarmation for
your module fype

The SunPower Limited Warranty for PV Modules is contingent upon modules
being mounted in accordance with the requirements described in this section.

5.1 Site Considerations
SunPower modules should only be m cunted in kocations that meet the following
requirements

Operating Temperature: All SunPower AC modules must be mounted in
envircnments that ensure that the modules will operate within the following
maximum and minimum temperatures:

SUNPOWER CORPORATION

531725 RevC
Max, Operating Cell Temp. +85°C (+185°F)
Mex. Ambient Temp. +50"C [+122°F)
Min. Operating Temp. -40°C (-40°F)

Design Strength: SunPower Type E and Type G AC modules are designed 1o meet
a maximum positive {or upward, e.g. wind) and negative {or downward, e.g. static
load} design pressure when mounted in the mounting configurations specified in
Section 5.2, (Design strength of 2400 Pa corresponds approdmately to a wind
speed of 130 km/h (81 mph). SunPower AC modules have also been evaluated to
UL 1703 for a positive or negative design load of 30 psf.)

TypeE. The following image and table show where to mount to the Type E
module frame; and defines mounting ranges and the resulting load ratings
achieved for each range:

R1} R2 |R3| RS iR3} R2 IR1
“rle—pled Pl
T H $R1
R4
——— o
P R6
] 1
R4
- I-— [ - -
il T
L] 1 ] ] ]
1] |_ 1 (] 1 )
! Monmlnqlhnr Ln“i::.‘ins
wac iy madibe coner Wind T Snow
n, [ mmn Prosm comer {up and down | (dewn)
R1
. DO NOT MOUNT!
R2 3000 3000
2-118/50-300 |
R3 3000 6000
| 11.8-15.75/ 300-400 |
R4 3000 3000
2-14.75/ 50-375 | |
RS | DO NOT MOUNT!
R6 DO NOT MOUNT!
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Important! The following image and tables show where to mount to the Type G
module frame and the allowable load ratings corresponding to the mounting
zones chosen. To use the tables, identify the two mounting zones in which you
wish to mount. You may choose to mount at any location in zones A, B, and C, as
long as the mounting peoints are symmetric about one axis of the module, Identify
the combination of mounting zenes you have chosen in the table and then refer
to the corresponding load rating. Mote also that load ratings are differant for
modules supportad by rails; versus systems that attach modules without rails.

MICROINVERTER

EXCLUSION ZONE— = S SO 8 N =
o | Y s 2o _.‘.‘ 5 e
I”Ih — = £
s | HEIN ||
| [] 1
| |
‘ |
i 11.8 O
! L | |
g é —
A
Table 1. InvisiMount™ or Bolt
Load Rating (Pa)
Rail Supported Railless
Mounting | Mounting Wind (up | Show Wind (up | Snow
and (down) and (down)
Zonel Zone 2
| down) down)
B B 3600 6000 3600 3600
[ C 2800 2800 2800 2400
| A A 2000 3000 2000 200
A B 1700 2800 1600 1600
A C 2000 3000 2000 2000
| D D DO NOT MOUNT!
Table 2. Top Clamp
Load Rating (Pa)
Rail Supported Railless
Wind (up | Snow Wind (up | Snow
Mounting | Mounting | and {down) and (down)
| Zone 1 Zone 2 down) down)
B B 3600 6000 3600 3600
| € C 2800 2800 2800 2400
A A 2000 3000 2000 200
A B 1700 2800 1600 1600
A Cc 2000 3000 2000 2000
D D DO NOT MOUNT!

When mounting modules in snow-prone or high-wind environments, special care
should be taken to mount the modules in a manner that provides sufficient design
strength while meeting local code requirements,

Excluded Operating Environments and Reconfigurations
Certain operating environments are not recommended for SunPower AC modules,
and are excluded from the SunPower Limited Warranty for these modules, Contact

SUNPOWER CORPORATION
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SunPower if there are any unanswered questions concerning the operating
environment,

5.2 Mounting Configurations
Modules may be mounted at any angle, from horizontal to vertical. Select the
appropriate orientation to maximize sunlight exposure,

In order to prevant water from entering the junction box {which could present a
safety hazard), modules should be oriented such that the junction box is in the
uppermost position and should not be mounted such that the top surface faces
downward.

Clearance between the module frame and mounting structure or grade is required
to prevent wiring damage and to enable air to circulate behind the module. A
minimum of 2" (5 cm) is required between the module frame and structure or
ground.

SunPower AC modules are only NRTL Listed for use when their factory frames are
fully intact. Do not remove or alter any module frame. Creating additional
mounting holes may damage the module and reduce the strength of the frame.

Modules may be mounted using the following methods only:

1}  Pressure Clamps or Clips: Mount the module with the clips attached to the
longer sides of the module. Refer to the allowable ranges in Section 5.0.
Installers must ensure the clamps are of sufficient strength to allow for the
maximum design pressure of the module.

2)  End Mount: End mounting is the capture mounting of the module’s shorter
sides to a supporting rail. The end-mounting rail and clips or clamps must be
of sufficient strength to allow for the maximum design pressure of the
module. Verify this capacity with the mounting system vendor before
installation.

3)  SunPower, SunPower-specified, or SunPower-supplied mounting syst
Modules mounted with strict adherence to SunPower documentation, using
hardware systems supplied by or specifiad by SunPower.

5.3 Handling of Modules during Installation

Never lift or move the modules using cables or the junction box underany
circumstances. Do not place modules face forward in direct contact with abrasive
surfaces such as roofs, driveways, wooden pallets, railings, or walls. The front
surface of a module is sensitive to oils and abrasive surfaces, which may lead to
scratches and irregular soiling.

SunPower recommends handling modules with gloves and not touching the front
duced by following

s

surface. Any fingerprints resulting from i ion can be r
the washing guidelinesin Section 6.0. A given module’s product datasheet specifies
the glass type it uses.

6.0 Maintenance

Visually inspect all modules annually to verify the integrity of both the electrical
and the mechanical connections; and to verify the absence of corrosion. This visual
inspection should be parformed by an authorized SunPower Dealer or trained
SunPower support personnel.

Periodic cleaning of modules iz recommended, but is not required. Periodic
cleaning has resulted in improved module parformance, especially in regions with
low levels of annual precipitation (fewer than 18,25 inches annually). Consult your
Dealer or supplier about recommended cleaning schedules for your area. To clean
a module, spray it with potable, non-heated water, Normal water pressure is more
than adequate, but pressurized water (up to 1500 psi) may be used. Fingerprints,
stains, or accumulations of dirt on the front surface of the module may be removed
as follows: rinse the area and wait 5 minutes. Re-wet the area and then use a soft
sponge or seamless cloth to wipe the glass surface in a circular motion. NEVER use
harsh cleaning materials such as scouring powder, steel wool, scrapers, blades, or
other sharp instruments to clean module glass. Use of such materials on the
modules will void the product warranty.

02019 SunPawer Corporation. All rights reserved. Specificationsincluded in this document are subject to change without notice.
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7.0 Electrical Characteristics and Grid Interaction o3 &4
THEE: Type E. %0 - F
Voltage and Frequency Limits for Utility Interaction®
DC Ratings AC Ratings H . .
= = | e e Simulated Source Maximum Time (sec) at 60 Hz®
DC values @ 5TC Tem, ture Effici AC es @ STC gk :
S S RSN i Limits Condition Voltage (V) Frequency (Hz) before cessation of current to
¢ iz, & 9 Y the simulated utility
Series v
Voftage Curr., Coeft. Output Power A < 0.50 Vio” Rated 0.16
(Vo) s tA) ¥} Carr. (A) a q
e e T I ey e e B 0.50 Vror" £ V< 1,20 Rate 2
:iE_ 370 |+5/-0(59.4 6.26 |69.5 |6.66 |15 2.9 —167.4 |-0.28 |41.5 22,7 1227/21.1 (2082 Voor
lac ol el i el e 1.10 Vae" 2V < 1.20 Rated 1
::';- 240 1.31 315 1.33 (320 |60 12 Viar
- 360 |+5/-0[59.1 |6.09 |69.5 [sa4s |15 |29 -167.4 |-0.29 |415 (221 [221/205
B&o.E- zg::z fux  |saE s e e la D 1.20 Vier SV Rated 0.16
e E E Rated f>rated +0.5 0.16
[SPR-
Ik21- 290 s sy aill il b i F Rated f<rated =0.7 0.16
hase. (335 [+5/-0|57.3 602 |68.2 |6.39 [15 |23 ~167.4 |-0.29 (415  [21.2 (212/19.7 [pa3
b pole | 151 [315 154 (320 |e0 |10 G Volt-Var Accuracy X
s e |um s Lo las las 1 a — Non-adjustable maximum clearing times
hasg. (335 |+5/-0|s7.3 5.85 |67.9 |6.23 |15 2.9 -167.4 |-0.29 |413 206 [206/19.1 oo b — Nominal voltage equals 240V line to line
151|315 154 |320 [0 |10 e .
pc pote ¢ — Trip Limit accuracy: Voltage + 1.0% based on 240 V nominal, frequency - £ 0.1 Hz
:Z: 240 131|315 1.33 |320 [e0 |12
ho7e (327 [s/-0|57.3 |s71 |67.6 |6.07 [15 |29 -167.4 |-0.29 |415 |201 |201/18.6 ) Trms Total duration Synchronization In rush Trip Time Accuracy
lac 1.51 315 1.54 | 320 60 10 current
pole
5:“' 240 (131|315  [1.33 [320 |60 |12 SEA 100 ms 02A 20 ms
(2= l3s0 |+s/-0[s7.2 |61 |62 |es0 [15 |2 -167.4 |-0.29 |43.0 [215 [215/19.9
e | 2082 1151 |a1s 1.54 |320 |60 |10
A pole ’ ’ Type G.
)S(;i: 240 1.31 315 1.33 320 60 12
> 335 +5/-0|57.3 5.85 67.9 6.23 15 2.9 -167.4 |—0.29 43.0 20.6 [206/19.1 2 3 = P T _ = B T
:'3:&9““ ;::12 151|315 |1.54 |320 |s0 |10 Voltage and Frequency Limits for Utility Interaction®
[SPR- 240 131 |315 [1.33 |320 |e0 |12 Simulated Source Maximum Time (sec) at 60 Hz*
;i{;BLK_ 327 |+5/-0|57.3 |571 |67.6 |607 |15 |29 -167.4 |-0.29 |43.0 (201 [201/186 . )
o 2082 |,y |ags 1.54 |320 |eo 10 Condition Frequency before cessation of current to
pole Voltage (V)
SE':‘; 240 131|315 1.33 |320 |60 12 {Hz) the simulated utility
hoye. |327 [19/-0 (347 598 |64.9 |6.45 (15 |26 -176.6 [-0.35 [45.0 |20 |201/18.7 |3082 -
e pole |2 |3 sl o L A < 0.50 V" Rated 0.16
[SPR-
240 131|315 133 |320 [e0 |12
b,
E;zz_ 320 |+5/-0|54.7 |s86 |6a.8 [e24 |15 |26 -176.6 [-0.35 (460 [19.6 [196/18.2 [Soo3 B 0.50 Vinor's V< 1.20 Vaor Rated 2
e pole  |151 [315 1.54 |320 |60 |10 -
(3 1.10 Vie "< V < 1.20 Voo Rated il
Type G D 1.20Vier gV Rated 0.16
E Rated f>rated +0.5 0.16
[ | DC Ratings | AC Ratings ]
OC values @ 5TC Temperature Efficienc AC values @ 5TC {Operating Limits = Rated f < rated—0.7 0.16
S ot AC Voltsge  AC Max. Cont. AC Max. Cont. AC Peak
Clrewlt  Clreuit . ACPeak Oulput  Freq. (nom., M. Units per
Ot Output Cusr.  Outpst Power, it Cusir. -
;,;r, e ragont rosddnati oy i et G Volt-Var Accuracy 6%
| a — Non-adjustable maximum clearing times
SPR-AA15-G-AC (425 +5/-0141.2 102 |484 (110 |20 4.1 =114.7 |[-0.31 415 228 |2271/112 240 1.45 349 1.53 B66 |60 11 2 i .
| b — Nominal voltage equals 240 V line to line
e e : » " )
|sPa-adis.GAC (415 |+5/-0(404 (102 [0 |108 |20 |41 |-1138 |-031 [aus |22 [222207 |20 1.45 349 153|366 |60 11 ¢ —Trip Limit accuracy: Voltage * 1.0% based on 240 V nominal, frequency - + 0.1 Hz
| REVISIONS
. r X ry - REV DESCRIPTION DATE
|SPR-A400-G-AC (400 [+5/-0(306 |04 [a7.6 (109 |20 |41 |-1128 [-031 [415  [215 [216199  |240 145 349 153|366 |60 1 ims Totsdutation Syncheontzation in riush Telp Time:ccursey
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58A 100 ms 0.2A 2 line cycles
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Type E.
437 mm
= (17.2in.) S
393 mm
| (15.5in.) 46 mm
(1.8 in.)
|
1046 mm
41.2in.) s o 30 MM —
S (1.2in.)
!
— 1558 mm (61.3 in.) —
Type G.

- -1835[72.2 - - .

1017/ 40.0
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SUNPOWER CORP E479127
77 RIO ROBLES
SAN JOSE, CA 95134 USA

Cat. No. Function Ratings

Power supply

MI-C-320-US208/240-XX, MI-C-320-U5208/240-10 Inverter 120/240v, 120/208YW AC 20-80V DC 320W

Marking: Company name, catalog designation and the Recognized Component Mark m on the product or on the smallest unit
container in which the product is packaged.
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The Guide Information, Assemblies, Constructions, Designs, Systems, and/or Certifications {files) must be presented in their
entirety and in a non-misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from
the Online Certifications Directory with permission from UL" must appear adjacent to the extracted material. In addition, the
reprinted material must include a copyright notice in the following format: "© 2017 UL LLC".
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File E478711 Vol. 1 Sec. 2
and Report

Page 1 Issued: 2016-03-24

DESCRIPTION

PRODUCT COVERED:

USR — Photovoltaic Wiring Harness, Series PV-MI-YC-T-3-12-43,6 S05
GENERAL:

USR indicates investigation to Subject 9703, the Outline of
Investigation for Distributed Generation Wiring Harnesses, Issue No. 1, dated
August 279, 2011.

The PV-MI-YC-T-3-12-43,6 S05 consists of two recognized component multi-
pole connectors and a T-junction box assembled to a multi-conductor harness
assembly. The center T-junction box is provided with threading to secure to

another enclosure.

These products may only be installed in inaccessible locations or must
be installed in a NEC compliant raceway.

These products are not intended to replace required overcurrent
protection for photovoltaic modules or for wiring unless evaluated and Listed
for that purpose.
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THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION. REPRODUCTION,
SUNPOWER CORPORATION I

File E478711 Vol. Sec. 2 Page 2 Issued: 2016-03-24
and Report
ELECTRICAL RATINGS:
Max Max Max Current Maximum MaX}mum
ambient
system Current (From Overcurrent tem
Voltage | (Output) MicroInverter) protection L
(V ac) (A ac) (A ac) (A ac) (Deg.
Model C)
PV-MI-YC-T-3-12-4,36 600 20 2 20 65
505
Wiring Method - Factory wiring only.
Nomenclature:
PV- MI- YC- T- 3- 12 XX, X- XXXX
A B C D E F G H
A: Connector Family PV- Photovoltaic
B: End Product MI- MicrolInverter
C: Group of Connector Harness YC- Y-Connector
D: Subgroup of Connector Harness T- T-Box harness
E: Number of Conductors 3- 3 conductors
F: Conductor Size 12— AWG 12
G: Cable Length XXX, X- Cable length in inches
H: Customer Designation XXXX Customer specific code
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File E478711 vVol. 1 Sec. 2 Page 3 Issued: 2016-03-24

and Report

ENGINEERING CONSIDERATIONS (NOT FOR FIELD REPRESENTATIVE’S USE) :
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1. After installation in the end product, these wiring harnesses are
intended to be mated with R/C (QIFA2) male and female PV connectors.
The relationship between the cable and the mating connector is listed
as below:
Maximum | Conductor # of Outside Cable Mating Connector Type
Voltage | (AWG, Cu, | Strands / Wire File
(V ac) | Stranding) Dia. of Insulati No.
conductor on
, mm Diameter
, mm
12AWG, TCER 11 +/-1 E318358 | R/C (QIFA2.E346710) -
Stranded Wire: mm Type 0189102 and 0189103,
Copper 19-65 Manufactured by Phoenix

Contact GMBH & CO KG.

ol

A. An OVERLOAD TEST and an RESISTANCE TO ARCING TEST was performed on
the R/C (QIFA2.E346710) Multi-Pole PV Connectors Type 0189102 and
0189103, Manufactured by Phoenix Contact GMBH & CO KG to assess
suitability for disconnection under load. For reference see E346710,
Vol. 1, Sec. 1, issued 2015-09-15.

B. [These devices are intended to be suitable for disconnection under
(load. (Any alternate types of connector ends added to this report must
(be suitable for disconnection under load. (For reference see E346710
(Vol. 1 Sec. 1 issued 2015-09-15, data sheet package 1 and additionally
(the Test Reference 1, Illustration 5 of this Report)

The required ampacity of overcurrent protection devices has been
assessed on the basis of the requirements in the National Electrical
Code, Article 690, clause 8, and on the basis of the results of the
current overload tests.

The non UL Recognized material type VMQ 70 714865, (Methyl-Vinyl-
Silikon) manufactured by Eriks used as O-ring, was subjected to the
Accelerated Aging Test to establish suitability as gasket for a maximum
operating temperature of 75°C.

The traceability of the non UL recognized material type VMQ 70 714865,
(Methyl-Vinyl-Silikon) manufactured by Eriks used as o-ring is proven by
an ID-Scan: INFRARED SPECTROSCOPY - IR - UL746A 6th Ed. (2015-02-27),
Part 43, THERMOGRAVIMETRIC ANALYSIS - TGA - UL746A 6th Ed. {(2015-02-27),
Part 46, DIFFERENTIAL SCANNING CALORIMETRY - DSC - UL746A 6th Ed. (2015-
02-27), Part 47.

The R/C (QMFZ2) polymeric material, designated “XYRON”, type
“6447 (f1) (c)”, by ASAHI KASEI CHEMICALS CORP XYRON POLYMER (E82268),
used to construct the T-junction box enclosure, is acceptable with a
minimum flame rating of V-0 because the total surface area of the T-
junction box is less than 200 cm?.

REVISIONS

REV

DESCRIPTION

DATE

OPPORTUNITY

PROJECT

DATE DRAWN

DRAWN BY

AC MODULE CABLE CERTIFICATE OF COMPLIANCE

DATE CHECKED

CHECKED BY

SCALE

SHEET




| - o3 o @
Z|5z°358
. ER
NOTICE OF COMPLETION File E479127 Project 4787705999.1 2 IR Z
. o2 s 3w
AND o |-g2lc
AUTHORIZATION TO APPLY THE UL MARK Z g:(; ?;‘ = o2
- D ; < 8 - 5
o - «
June 16, 2017 B ox
The subject products are determined to be in compliance with UL 1741 2™ Edition requirements
Sunpower, Inc. Including the following sections of Supplement A (SA).
Attn: Mr. Mark McMurtrey
77 Rio Robles Anti-islanding Protection - Unintentional Islanding with Grid Support
San Jose, CA 95134-1859 Functions E,?amed o UL 1741 SA8
Our Reference: Project 4787705999.1 L/HVRT Low and High Voltage Ride-Through UL 1741 SA9
. . . L/HFRT Low and High Frequency Ride-Through UL 1741 SA10
Subject: Phase 4 - UL 1741 SA - Continuation of 4787455560 and 4787555554
RR — Normal Ramp Rate and SS — Soft-Start Ramp Rate UL 1741 SA11
Dear Mr. McMurtrey:
SPF — Specified Power Factor UL 1741 SA12
Congratulations! UL's investigation of your product(s) has been completed under the above
Reference Number and the product was determined to comply with the applicable requirements. Volt/VAr Mode (Q(V)) UL 1741 SA13
This letter temporarily supplements the UL Follow-Up Services Procedure and serves as
authorization to apply the UL Mark at authorized factories under UL's Follow-Up Service
Program. To provide your manufacturer(s) with the intended authorization to use the UL Mark, This completes our work under Project 4787705999.1. Should you have any additional
you must send a copy of this notice to each manufacturing location currently authorized under questions or if you feel that we can be of further assistance, please feel free to contact us.
File E479127 Vol. 1 and including any special instructions as indicated in the addendum to this
letter.
Best regards, Reviewed by,
Records in the Follow-Up Services Procedure covering the product are now being prepared and X
will be sent in the near future. Until then, this letter authorizes application of the UL Mark for 90 %/éﬁ W &/M CS:,M/# /?ww
days from the date indicated above. .
John W Carr Scott Picco
Any information and documentation provided to you involving UL Mark services are provided on Staff Englneer Engineer Program Manager
behalf of UL LLC (UL) or any authorized licensee of UL. Department: 3018DNBK
Tel: 847-664-1760
We have completed testing on the subject products, described as “Model MI-C-320-US208/240- E-mail: John.w.carr@us.ul.com
1X". Where “X” is an option described in the product nomenclature as “Code for marketing
purposes” . Only revision “E” of the product is covered by this evaluation.
This letter also serves as authorization to apply the UL Mark to the following end products,
constructed using “Model MI-C-320-US208/240-1X” which are covered in File E478330 Vol. 1,
Sec. 2:
Grid Support Utility Interactive AC Modules with Rapid Shutdown Functionality,
Models SPR-X22-360-D-AC, SPR-X21-335-BLK-D-AC, SPR-X20-327-BLK-D-AC, SPR-X21-
345-D-AC, SPR-X21-335-D-AC, SPR-X20-327-D-AC, SPR-E20-327-D-AC, SPR-E19-320-D-
AC.
REVISIONS
REV DESCRIPTION DATE |DB|CB
333 Pfingsten Road
Northbrook, lllinois 60062-2096
United States Country Code (1)
(847) 272-8800
FAX No. (847) 272-8129 OPPORTUNITY
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SUNPOWER’

Safety and Installation Instructions for AC Modules

United States and Canada

Contents of this manual are subject to change without notice.
For the latest guide please refer to www.sunpower.com/PVInstallGuideACModule

SunPower Corporation
WWw.sunpower.com
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Document 514744 Rev C

SUNPOWER’

Safety and Installation Instructions
(United States and Canada)

IMPORTANT SAFETY INSTRUCTIONS
SAVE THESE INSTRUCTIONS

1.0 Introduction

This manual provides safety and installation instructions for UL Listed
SunPower AC photovoltaic (PV) modules carrying the UL logo on the

product label (Fig. 1).

Fig. 1

Important! Please read this instruction manual in its entirety before
installing, wiring, or using this product in any way. Failure to comply
with these instructions will invalidate the SunPower Limited
Warranty for PV Modules.

1.1 Disclaimer of Liability

The installation techniques, handling and use of this product are beyond company
control. Therefore, SunPower does not assume responsibility for loss, damage, or
expense resulting from improper installation, handling, or use.

1.2 Nationally Recognized Testing Laboratory (NRTL) Listing Information
This product meets or exceeds the requirements set forth by UL1703 and UL 1741
for AC PV Modules. The UL 1703 Standard covers flat-plate PV modules and panels
intended for installation on buildings or those intended to be freestanding. The UL
1741 Standard covers inverters, converters, controllers, and interconnection
system equipment for use with distributed energy resources, including AC
Modules. The NRTL listing does not include integration into a building surface
because additional requirements may apply. This product is not intended for use
where artificially concentrated sunlight is applied to the module.

1.3 Limited Warranty

Module limited warranties are described in full in the SunPower warranty

certificates obtainable at www.sunpower.com. In summary, the Limited

Warranties do not apply to any of the following:
PV modules which in SunPower's absolute judgment have been subjected to:
misuse, abuse, neglect, or accident; alteration, improper installation, application,
or removal. Including, but not limited to installation, application, or removal by
any party other than a SunPower authorized Dealer; non-observance of
SunPower's installation, user’s and/or maintenance instructions; repair or
modifications by someone other than an approved service technician of
SunPower; power failure surges, lightning, flood, fire, accidental breakage or other
events outside SunPower's control.

2.0 Safety Precautions

Before installing this device, read all safety instructions in this document.

Danger! AC Modules generate internal direct current (DC) and output
alternating current (AC) and are sources of voltage when the module is
under load and when it is exposed to light. Electrical currents can arc across
gaps and may cause injury or death if improper connection or
disconnection is made, or if contact is made with module leads that are
frayed or torn.

e Disconnect the utility AC source from all modules in the PV array before
making or breaking electrical connections.

SUNPOWER CORPORATION
Safety and Installation Instructions - Document 514744 Rev C

e |tis imperative to use the supplied AC locking connectors in order to defend
against untrained personnel disconnecting the modules after they have been
installed.

® Allinstallations must be performed in compliance with the National Electrical
Code (NEC) and any applicable local codes.

® |nstallation should be performed only by authorized personnel.

® Remove all metallic jewelry prior to installing this product to reduce the
chance of accidental exposure to live circuits.

e Use insulated tools to reduce your risk of electric shock.

® Do not stand on, drop, scratch, or allow objects to fall on modules.

* Broken glass, J-boxes, broken connectors, and/or damaged backsheets are
electrical hazards as well as laceration hazards. An authorized person should
remove the module from the array and contact the supplier for disposal
instructions.

# Do not install or handle modules when they are wet or during periods of high
wind.

¢ Contact your module supplier if maintenance is necessary.

® Save these instructions!

3.0 Electrical Characteristics

AC Output Characteristics:
All AC module electrical output characteristics are listed in the Table 2 of the
appendix.

DC Internal Characteristics:
All internal DC electrical characteristics of SunPower modules are listed in Table 2
of the appendix.

If an installation involves a SunPower AC module which does not appear on this
list please consult the product label on the back of the module or visit
www.sunpower.com for the product datasheet.

3.1 Fire Rating
The AC module maintains the same Type 2 fire rating associated with DC
modules.

4.0 Electrical Connections

This unit or system is provided with fixed trip limits and shall not be aggregated
above 30 kW on a single point of common connection.

Modules must only be connected using supplied AC cabling and AC cable
accessories. Do not cut or alter any connectors or cables attached to modules. You
must use the proper AC transition cable adaptor supplied by SunPower when
transitioning from the AC module cabling system to other wiring methods.

The connectors on SunPower AC modules ship with weatherproof and sunlight-
rated AC locking connectors which after connected require the use of a tool to
disconnect module-to-module connections. This defends against untrained
personnel disconnecting the modules when under load (see Section 2.0). AC
connectors are rated and tested to interrupt load current; however, SunPower
recommends that you always open the utility dedicated branch circuit protector to
remove power before plugging or unplugging any connectors; but a local AC
disconnect is not required by SunPower.

When installing AC modules the National Electric Code, ANSI/NFPA 70 wiring
methods shall be used.

4.1 Equipment Grounding

In accordance with the NRTL Listing of this product and to reduce the possibility of
electrical shock, all metallic components of AC modules shall be grounded.
SunPower AC modules shall be grounded using the integrated equipment
grounding conductor contained within the factory-installed AC module cables and
the supplied AC transition cable. This grounding conductor must be connected to
the building or structure’s equipment grounding system and AC grounding
electrode system using NEC compliant methods. All metallic components of the AC
module are bonded together in the factory so no additional grounding conductor
attachment to the AC module is required. This method meets NEC requirements
for grounding.

©2016 SunPower Corporation. All rights reserved. Specifications included in this manual are subject to change without notice.
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The AC output/neutral is not bonded to ground outside of the inverter. The AC Modules that feature antireflective glass are susceptible to visible fingerprint a module, wash with potable, non-heated water. Normal water pressure is more D Z + o <
input and AC output circuit are isolated from the enclosure. System grounding per marks if touched on the front surface. SunPower recommends handling modules than adequate, but pressurized water (up t01500 psi) may be used. Fingerprints, U) 8 : « ©
NEC is the responsibility of the installer. If auxiliary grounding is desired to bond Table 1: Mounting Configurations and Load Resistance having antireflective glass with gloves or limiting touching of the front surface. Any stains, or accumulations of dirt on the front surface may be removed as follows: —
metallic components in contact with the AC module, such as mounting rails, use ™ 4 h 4 fingerprints resulting from installation will naturally disappear over time or can be first rinse off area and let soak for 5 minutes. Re-wet the area and then use a soft
grounding hardware that has been certified to meet requirements for grounding t.)un ing cFln |g|.|ral ":"? reduced by following the washing guidelines in Section 6.0. Product datasheets sponge or seamless cloth to wipe glass surface in a circular motion. Fingerprints
systems in UL 2703, UL1703, or UL1741 on anodized aluminum. The SunPower Module. (valid mounting location in specify the glass type used by a particular module. typically can be removed with a soft cloth or sponge and water after wetting. Do
InvisiMount™ mounting system is compliant with UL 2703 requirements and Configuration mm) Load rating not use harsh cleaning materials such as scouring powder, steel wool, scrapers,
modu!e-to rail grounc.ilng is achieved thro.ugh its m.Id clamp and end clam;.). \.Mjen Pressure Wind (up & down) / 6.0 Maintenance blade.s, or ?ther sharp |nst|:umer.1ts.to c!ean module glass. Use of such materials or
selecting any grounding components avoid corrosion due to the use of dissimilar Frame End |clampor | Frame Snow (down) ) ) . . cleaning without consultation will invalidate the product warranty.
metals. SunPower suggests that stainless steel parts be used between any copper type mount | clip holes Visually inspect all modules annually for safe electrical connections, sound
and aluminum connections. Module| (frame (A1) (B1) (c1) mechanical connection, and freedom from corrosion. This visual inspection should
size colar) be performed from the ground, unless performed by trained SunPower dealers or
4.2 Connections to AC Circuits trained SunPower support personnel.
SunPower AC modules must be connected a utility source at the correct voltage 96 cell | G5 (black) 200:400 3000Pa / 6000Pa
and frequency in order to operate and produce power. They are not stand alone 50-400 | 50-400 3000Pa / 3000Pa Periodic cleaning of modules is recommended, but is not required. Periodic

generators and do not create AC voltage thus are not capable of operation
independent of a utility-generated AC signal. The AC modules must be connected
only to a dedicated branch circuit. The cables and connectors supplied with
SunPower AC modules are certified and rated for the maximum number of AC units

When mounting modules in snow-prone or high-wind environments, special care
should be taken to mount the modules in a manner that provides sufficient design

cleaning has resulted in improved performance levels, especially in regions with
low levels of annual precipitation (less than 18.25 inches [46.3 cm]). Consult your
dealer or supplier about recommended cleaning schedules for your area. To clean

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION. REPRODUCTION,
DISCLOSURE, OR USE WITHOUT SPECIFIC WRITTEN AUTHORIZATION OF
SUNPOWER CORPORATION IS STRICTLY FORBIDDEN

: N X strength while meeting local code requirements.
in parallel only. DO NOT connect more AC module units together onto any single 8 g q

branch circuit than are noted in the specific AC module specifications. This circuit Table 2: Electrical Characteristics

must be protected by overcurrent protection not exceeding the values stated in Excluded Operating Environments and Reconfigurations
P y y . P J Certain operating environments are not recommended for SunPower AC modules, DC Ratings AC Ratings
the AC module specifications (see Table 2). .
and are excluded from the SunPower Limited Warranty of these modules. Request = T = i
CAUTION: To reduce the risk of fire, connect only to a circuit provided with 20 A your suPpIier to con'tact SLfnPower if there are any unanswered questions it i sz it onnd oo e siond sinch i
maximum branch circuit overcurrent protection in accordance with the National concerning the operating environment. v [voragea|curmea| oo | smor [ | T | oy | T (w00t @] pais | | Nomion | Hemna ACMas | ASMar
Electrical Code, ANSI/NFPA 70. Mosula Mods! P | Tolerance| Boied. | Baied | CRost | vy | sories | ToTR | TR | EOS | vime o] Ecincy | Eniciency | Powerper | Powerper | ATHoKE | Sone | St | Frequancy| ML
5.2 Mounting Configurations sioradd] S el Womind B o it TP i W it o o [0 I et (B it Fiomaor [Siapll 280 bbb
B Modules may be mounted at any angle, from horizontal to vertical. Select the Sl vty | SoRRR:
5.0 Module Mounting appropriate orientation to maximize sunlight exposure. Specific information on |SPRAUIVAED-LAC 360 | +5H0 | BE | S84 | 635 | 843 | | | 25 | CWT4 | 050 ) 45 | 2200 | 248 | 2208 | 205 —mz;:.,l, _E: —% : E
The SunPower Limited Warranty for PV Modules is contingent upon modules module dimensions and the location of mounting holes is shown in Fig. 2. | 2 | oo | stz | ses | gs | sz | & | a5 | wra | oame | a0 | 2oz | zaz: | 203 | @S 240 133 | 30 | & 2
being mounted in accordance with the requirements described in this section. _ _ _ _ 2082pcle | 154 | @20 80 o
In order to prevent water from entering the junction box (which could present a |spracoazTBIKCaE sr | «&0 | 513 | sm | ews | eor | s | 35 | -®re |-nsox| es0 | mowe | zese | 2z | wo 2];;“ - 1:: g 2 ﬁ
5.1 Site Considerations safety hazard), modules should be oriented with the junction box in the uppermost 240 138 320 B0 2
. . . I ! 335 | +5-0 | 573 | s02 | eaz | &3 ] 35 | <674 |-030% | 415 | 212 | 238x | e | WA -
SunPower modules should be mounted in locations that meet the following position and should not be mounted such that the top surface faces downward PRI MBS BZpde | 154 | 520 | &0 10
requirements: (e.g., on a tracking structure that positions the modules with the junction box I s | 450 | 573 | ses | evs | sz | ® | as | w74 |-osme| ais | zome | zaze | zioa | ws 240 153 | 320 | 80 2
facing skyward during sleep mode). 20‘;2‘3"” 1; gﬁ g 1:
Operating Temperature: All SunPower AC modules must be mounted in i e e T B B I e il il e e Bl el el R - o H o
environments that ensure SunPower modules will operate within the following Clearance between the module frame and mounting structure or grade is required | 527 | o500 | 527 | 588 | o4 | sas . 25 | -mae | -osm | a0 | e | zzsz | 24z | wo 240 135 | 320 50 A
maximum and minimum operating temperatures: to prevent wiring damage and to enable air to circulate behind the module. A i 2082poke | 154 320 &0 0
minimum of 2 (5 cm) is required between the module frame and structure or |smersarocar w0 |40 | sa7 | ses | e4s |8z | w | a5 |-wes s | a0 | wex | zme | wes | me |20 A 4 S ¥
Max. Operating Cell Temp. +85°C, +185°F ground.
Max. Ambient Temp. +50°C, +122°F
Min. Operating Temp. —40°C, —40° F The module is only NRTL Listed for use when its factory frame is fully intact. Do
not remove or alter the module frame. Creating additional mounting holes may
Design Strength: SunPower AC modules are designed to meet a maximum positive damage the module and reduce the strength of the frame. . Itag anll..' quency Limits for Utility Interaction®
(or upward, e.g. wind) and negative (or downward, e.g. static load) design pressure . ) fopditin 5';"“""5': Uuliity Souree A r"": {evcles}
described in Table 1 when mounted in all of the mounting configurations specified Modules may be mounted using the following methods only: Voftage (V Freguency il ml:::it :t:fu:f"ﬁf e
in Section 5.2. Design strength of 2400 Pa corresponds approximately to a wind simulated utility
speed of 130 km/h (81 mph), as tested per IEC 61215. SunPower AC modules have . . . .
also been evaluated to UL1703 for a positive or negative design load of 30 psf. 1) Pressure Clamps or Clips: Mount the module with the clips on the side frame A £ 0,50 Wy Rated 0.16
of the module. The side frames are attached to the longer sides of the B 50V, "Sv<o88v,,|  Rated 2
i . i
Fig. 2: Mounting locations for SunPower Modules shows where to mount to the module. The centerline of the clips should be 6-15 {15.2-38 cm) from the € |10V VS LA V| Rated 1
module frame. Table 1 defines mounting options, attachment locations and end of the side frame. Instal[ers shoult.i ensure the clamps are of sufficient B 120, 5V Rated 016
resulting load rating achieved for each module configuration strength to allow for the maximum design pressure of the module. -
’ 2) End Mount: End mounting is the capture mounting of the length of the £ Bated f= +0.8 0.16
F Rated f<rated—0.7 0.16

module’s end frame to a supporting rail (the end frames are on the shorter
dimensions of the module). The end-mounting rail and clips or clamps must
be of sufficient strength to allow for the maximum design pressure of the
module. Verify this capacity with the mounting system vendor before

Fig. 2: Mounting locations for SunPower modules

a- Momadjustable maximumclearing times
b - Hominal voltage equals 1209 phase to neutral
¢~ Trip Limit accuracy: Voltage - £2.5% based am 120W nominal, frequency -2 0.1Hz

[ —

Rl Bl

< Cl »
| installation.
SunPower-specified or SunPower-supplied mounting systems: Modules

REVISIONS

' }
3)
Eiarne Hala ) mounted with strict adherence to SunPower documentation, using hardware REV DESCRIPTION DATE

Maximum output fault current (ac) I rms Total Synchronization in |Trip Time Accuracy

duration rush current

Mounting Locations Al systems supplied by or specified by SunPower.

5.533mS 0.2A 20ms

/ . ) ) 69.5 Apk 38A
~ = 5.3 Handling of Modules during Installation

/ Never lift or move the modules using cables or the junction box under any

circumstances. Do not place modules face forward in direct contact with abrasive

. e OPPORTUNITY
surfaces such as roofs, driveways, wooden pallets, railings, or stucco walls. The

front surface is sensitive to oils and abrasive surfaces, which may lead to PROJECT

scratches and irregular soiling.
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Fig. 3: 96 Cell AC Modules
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“Warning! Ensure that you fully understand the grounding aspects in this section before proceeding.

+ The AC dedicated branch-circiit wiring from the readily accessible disconnect to the array must include

an‘equipment grounding conductor (EGC) in the same raceway or cable as the AC circuit conductors. This
i | EGC miust be connected to the green conductor of the rransition cable, which is part of the AC module
- | cable system,

i « Ifa madule is removed from a circuit, SunPower strongly recommends that you iristall a temporary EGC

to bridge the gap by inserting an AC extension cable or ather means, inarder ta maintain effective
ground continuity to subseguent modules,

= Because the modules are connected in a “daisy chain™ fashion, disconnecting one module from the circuit
usirig the AC cable removes voltage and ground from the other downstream modules in'the circuit,
Extreme care should be taken to ensure that nio other energized sources are adjacent to these
ungrounded modules, atherwise auxiliary grou nding methods must be applied.

+ Because the DC power s internal to the module, a grounding electrode conductor (GEC) for the medule-
or-array is not required. The existing AC GEC at the utility service serves as the NEC-required GEC for the
structure.

& TheAC cable grounding path has been tested by.a NRTL, and its electrical continuity from the AC cable
ground pin to.the module frame has been certified.

» TheAC module intergonnecting cable system provides an internal EGC for grounding the AC modules. It
is the installer's.responsibility to ground any metallic mounting structure according to-local code.
Installers must ensure that whichever mounting system they choose is then grounded according to.the

instructions of that mounting system. Some mounting systems can be bonded to the ACPV modules with
listed devices. Corisult the module's incllided safety instructions for detafls;

« TheAC modules or array do not require a'GEC, and the nevtral conductor within the AC module is
isolated from ground, The-AC module must be connected to a dedicated AC branch circuit with the
neutral conductor referenced atthe building service entrance.

* The AC interconnecting cable system attached to each module's microinverter is fully insulated and
includes an internal EGC. The grounding pin is longér than the others in the plug;

“The ground path from the transition cable to the module frame is as follows:

+ The transition cable’s gréen conductor-is connected to the EGC from the utility dedicated branch
circuit:

= Allplugs have ground pins that are longer than the circuit pins. This extra length ensures that the
ground is the first to. make contact when connecting modules and the last to break contact when
disconiiecting modules.

# TheAC ground wire inside the microinverter terminates on the microinverter chassis withia balted
connection, and is.environmentally sealed,

« The micrpinverter chassis is bonded to the module frame with stainless steel hardware to provide REVISIONS

ground continuity to the module frame. REV/ DESCRIPTION DATE | DB [ CB

“ DScumen 505446 Rei i “SlmPos Pripiaary

OPPORTUNITY

PROJECT
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CERTIFICATE OF COMPLIANCE Zlz5z:2 |
orzx= s 5t
— ™ Certificate Number  20161025-E466981 N o v 5
— i e Report Reference  E466981-20140903
® i ™ i i i - £
SunPower® InvisiMount™ | Residential Mounting System Issue Date  2016-OCTOBER-25
InvisiMount Components
Module' / Mid Clamp and Rail Module' / End Clamp and Rai Issued to: SUNPOWER CORP
" 77 RIO ROBLES
SAN JOSE CA 95134-1859
This is to certify that MOUNTING SYSTEMS, MOUNTING DEVICES,
representative samples of CLAMPING DEVICES AND GROUND LUGS FOR USE
WTH PHOTOVOLTAIC MODULES AND PANELS
InvisiMount Mounting and Bonding Systems for use with
Mid Clamp End Clamp Rail & Rail Splice Ground Lug Assembly Photovoltaic MOduleS, Consisting of the fonowing
- components: L-Foot, Rail, Rail Splice, Mid Clamp, Ground
g Lug Assembly, End Clamp, SolarEdge P400 Microinverter
‘ Backplate, Row Clip
InvisiMount Component Details InvisiMount Operating Conditions ) | ) )
Mid clamp Black oxide stainless steel 300 series 63g(2202) Temperature -40° C to 90° C (-40° F to 194° F) Have been lnvestlgated by UL in accordance with the
End clamp Black anodized aluminum 6000 series | 110g(3.88 0z) . P, + 3000 Pa uplift Sta ndard(S) indicated on this Certificate.
fax. Load (LRFD) ; ot
Rail Black anodized aluminum 6000 series 830 g/m (9 oz/ft) » 6000 Pa downforce
Rail splice Aluminum alloy 6000 series 830 g/m (9 oz/ft)
Ra?‘ bolt V10-1.5 25 ﬂrr' DHV\{ 93355304 nominal Roof Attachment Hardware Supported by Desjgn Tool Slandard(s) for Safety: UL 2703, the Standard fOI’ MOU ntlng Systems, MOU ntlng
i ARG S nomne! + Composition Shingle Rafter Attachment DeVlCQS, Clamplng/Retentlon DeVlceS, and Ground LUgS for
Ground lug Y S S R . & 7 T . ) - Composition Shingle Roof Decking Attachment y H
assembly S5304;A2-70 Battireplated copfier g | 1065 gim @.7507) Application - it s FhrTl s Bresthrmmrkreore use with Flat-Plate Photovoltaic Modules and Panels
+ Universal interface for other roof attachments Additional Information: See the U L On”ne Certiﬁcations Directory at
InvisiMount Component LRFD Capacities? oJe : ;
b b : www.ul.com/database for additional information
Mid clamp Uplit 664167 InvisiMount Warranties And Certifications
Shear 540 Ibf
- 25-year product warranty
A Uplift 899 [bf Warranties R Only those products bearing the UL Certification Mark should be considered as being covered by UL's
Shear 220 Ibf ‘" . Certification and Follow-Up Service.
.- Moment: upward 548 |bfft Cortifications + UL 2705 Listeg y .
Ral e dowmaord o bin  Claseh Fifre Rated Look for the UL Certification Mark on the product.
Moment: upward 548 Ibf-ft
Rall splice - o —
vioment: downwerd S0 Roof Attachment Hardware Warranties
Uplift 1000 Ibf
Lfoot hear 390 b Refer to roof attachment hardware manufacturer's documentation.
" Module frame that is compatible with the InvisiMount system required for hardware interoperability.
2 SunPower recommends that all Equinox™, InvisiViount™, and AC module systems always be designed using the Su r Design Tool. If a designer decides to instead use the component capadities listed in this REVISIONS
document to design a system, note that the capacities shown are Load and Resistance Factor Design (LRFD) design loads, and are NOT to be used for Allowable Stress Design (ASD) calculations; and that a licensed 3‘ REV DESCRIPTION DATE
Professional Engineer (PE) must then stamp all calculations. Should you have any questions please contact SunPower Technical Support at 1-800-SUNPOWER (1-800-786-7693).
Bruce Mahrenhol2, Director North American Certification Program
sunNpower.com NS
© 2018 SunPower Corporation. All Rights Reserved. SUNPOWER, the SUNPOWER logo, EQUINOX, and INVISIMOUNT are trademarks or registered trademarks of SunPower Corporation. 509506 RevF Any information and documentation involving UL Mark services are provided on behalf of UL LLC (UL )or any authorized licensee of UL, For quedtions, please
All other trademarks are the property of their respective owners. Specifications included in this datasheet are subject to change without riotice. cortact alocal UL Customer Service Represert ative a httpful.com/sboutullocations!
OPPORTUNITY
Datasheet RpoetioP) PROJECT
DATE DRAWN
DRAWN BY
DATE CHECKED
CHECKED BY
SCALE
SHEET
FIGURE 1: INVISIMOUNT DATA SHEET FIGURE [0 CERTIFICATE OF COMPLIANCE
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IRECTORY

REGISTER NOW!

QIMS.E466981
Mounting Systems, Mounting Devices, Clamping Devices and Ground Lugs for Use
with Photovoltaic Modules and Panels

Bags Bottom

Mounting Systems, Mounting Devices, Clamping Devices and Ground Lugs for Use
with Photovoltaic Modules and Panels

See General Information for Mounting_Systerrs, Mounting Devices, Clamping Devices and Ground Lugs for Use with Photovoltaic Modules and
Panels

SUNPOWER CORP
77 RIOROBLES
SAN JOSE, CA 95134 USA

E466981

Invastigatad

10/3/2018

indicates the
inverter
voltage used
in the
module, and
can be blank,
240 or
208/240.)

UL Listed
Sunpower
Corp
modules: Gen
5 frame
models SPR-
XYY-###.
(where YY
represents
numbers 18,
19, 20 or 21,
and ###
represents
any number
from 370 to
310 and 274
to 233)

See Above

UL Listed
Sunpower
Corp
modules: Gen
5 frame
models SPR-
EYY-###.
(where YY
represents
numbers 18,

See Above

Cat. Na.

Invastigatad
far
Banding

for
Machanical
Loading

Systam Fira
Classification
(A, BarcC)

Tasted in
Cambination
With

Phaotavaltaic maunting systam

InvisiMourt - consisting of the following components: L-Foot,
Rail, Rail Splice, Mid Clarmp, Ground Lug Assembly, End
Clarrp, SolarEdge P400 Microinverter Backplate, Row Clip.

hitps: fidatabase .ul.com/fog -binXYVtemplate/LISE X THF R AME ishowpadge himl7name=QIMS E 466931 &ccnshorttitie= Mounting+System s, +Mounting+...

See Below

See Below

Listed Fire
Performance
Type 2
Modules in
Steep Slope

See Above

SPR-E or
SPR-®
followed by
18,19, 20,
2,22;
followed by -
RHR where
KRR is 320-
370, may be
followed by -
BLK, follow ed
by C, D, E,
followed by -
AC,

See Above

MRTL Listed
Sunpow er
Corp
rmodules: Gen
5 frame
rrodels SPR-
KHKESNE-
WHT/BLK-U-
YYYACPY and
SPR-V-Wh-
KKK-Y-2-G-
AC

(where "HRR"
is the

w attage of
the panel and
ranges from
250 to 225;
and where

Fowen

19, 20 or 21,
and ###
represents
any number
from 345 to
285 and 250
to 225)

Helix Single Tilt Mounting System and Helix Dual Tilt
Mounting System - Chassis - Single Tilt - Part No. 513831,
Following Tray - Part No. 513832, Link Tray - Part No.
513833, Leading Tray - Part No. 513834, Riveted Leading
Tray - Part No. 517871, Spoiler - Single Tilt - Part No. 513836
& 520302, Deflector - Left - Part No. 513841, 521794,
Deflector - Right - Part No. 513842, 521795, Base Chassis -
Dual Tilt - Part No. 514056, Chassis Platform - Dual Tilt, Part
No. 514057, Front Skirt - Part No. 515928 & 520303, Rear
Skirt - Part No. 515929 & 520301, Module Clip and Inverter
Rack 512663, 526398, & 527073

https:/database.ul.com/cgi-bin/XYViemplate/LISEXT/1FRAME/showpage.html?name=QIMS.E4669818&ccnshorttitle=Mounting+Systems, + Mounting+...

See Below

See Below

Listed Fire
Performance
Type 2
Modules in
Low Slope

See Above

UL Listed PV
Modules:
Sunpower
Corp: Models
SPR-XYY-
#EH,

where YY
represents
numbers 18,
19, 20, 21 or
22, and ##4#
represents
any number
from 390 to
445, 370 to
310 and 274
to 233; SPR-
EYY-###,
where YY
represents
numbers 18,
19, 20 or 21,
and ###
represents
any number
from 390 to
445, 345 to
285 and 250
to 225,

All models
identified
must have

QIMS.E466981 - Mounting Systems, Mounting Devices, Clamping Devices and Ground Lugs for Use with Photovoltaic Modules and Pan...
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10/3/2018 QIMS.E466981 - Mounting Systems, Mounting Devices, Clamping Devices and Ground Lugs for Use with Photovoltaic Modules and Pan...

the Gen 3
frame.

Y Y See Above

UL Listed PV
Modules:
Sunpower
Corp: Models
SPR-PYY-
### and
SPV-PYY-
###, where
YY represents
150r 17, and
#HH
represents
any number
from 320 to
370. All
models
identified
must have
the Gen 3
frame

Last Updated on 2018-09-24

Questions? Print this page Terms of Use Page Top

SUNPOWER

n T
.
E o < n
o © o
= @ @
n g ©° o
> > o £ )
n < 2w
= < 7 %
N O
= Cl:f . f’r W
o A wmn v
- O = =
F o -
< ¢ O ° 3
¢ g = 74
O T T 3 -
o O
¢ ¥ - <
o — « O
o v
—

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION. REPRODUCTION,
DISCLOSURE, OR USE WITHOUT SPECIFIC WRITTEN AUTHORIZATION OF
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© 2018 UL LLC

The appearance of a company's name or product in this database does not in itself assure that products so identified have been manufactured
under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and covered under UL's Follow-Up

Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1. The Guide
Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their entirety and in a non-misleading
manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online Certifications Directory with permission

from UL" must appear adjacent to the extracted material. In addition, the reprinted material must include a copyright notice in the following

format: "© 2018 UL LLC".
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\ PEGASUS A BETTER DAY ON THE JOB
S SOLAR”

COMP MOUNT

Simple 3-piece design
for rapid installation

Encapsulating design
raises the water seal
0.9" above roof deck

One-piece flashing with elevated cone — No

COMP MOUNT

1. Drill pilot hole in 2. Optional: Apply a

center of rafter. "U-shape" of sealant
to underside of
flashing and position
under 2nd shingle
course, cone over
pilot hole.

3. Place L-Foot over
cone and install lag

4. Drive lag to required
embedment. Attach

with washer through rail per rail
L-Foot. manufacturer's
Instructions.

F9.0"

i&q, 11.
24"
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DISCLOSURE, OR USE WITHOUT SPECIFIC WRITTEN AUTHORIZATION OF
SUNPOWER CORPORATION IS STRICTLY FORBIDDEN.

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION. REPRODUCTION,

press-fits or deck-level EPDM washers to fail
Specifications Comp Mount Install Kit
SKU PSCR-CO PSCR-UO SPCR-CH
WATERTIGHT FOR LIFE
Pegasus Solar's Comp Mount is a cost effective, high-quality option for rail installations on composition shingle roofs. LfeanType i 80 Sk Snakd ot
Designed to last decades, the one-piece flashing with elevated cone means there is simply nothing to fail. Kit Contens L-Foot, Flashing, 5/16" L-Foot, Flashing, 5/16" L-Foot, Flashing, 5/16" SS Lag
SS Lag w/ EPDM washer SS Lag w/ EPDM washer w/ EPDM washer, M10 Hex Bolt
Finish Black (L-foot and Flashing)
25-year Warranty Superior Waterproofing Roof Type Composition Shingle
Manufactured with advanced materials and Tested to AC286 without sealant Certifications IBC, ASCE/SEI 7-10, AC286
coatings to outlast the roof itself ).9" elevated water seal ‘ Install Application Railed Systems
Compatible Rail All
‘ Flashing Material ‘ Painted Galvalume Plus
REVISIONS
- : . . L-Foot Material Aluminum
Code Comphant All-In-One Kit Packagmg REV DESCRIPTION DATE [DB|cCB
Fully IBC/CBC Code Compliant Flashings, L-feet and SS lags with bonded Kit Quantity ‘ 24
andards EPDM washers are included in each 24-pack Boxes Per Pallet 72
Patents Pending. All rights reserved. © 2018 Pegasus Solar Inc. OPPORTUNITY
PROJECT
DATE DRAWN
Pegasus Solar Inc = 100 West Ohio Avenue, Richmond, CA 94804 « T: 510.730.1343 * www.pegasussolar.com Pegasus Solar Inc * 100 West Ohio Avenue, Richmond, CA 94804 = T:510.730.1343 = www.pegasussolar.com SR BY

DATE CHECKED

CHECKED BY

SCALE
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SunPower®EnergyLink™| Residential and Commercial PVS6

Improve Support,
Reduce Maintenance Costs

An ntuitive monitoring website enables you 1o

SunPower EnergylLink—Plug-and-Play Installation

This complete solution for residential and commercial monitoring and

See avisual map of customer sites control includes the SunPower® PV Supervisor 6 (PVS6) which improves

* Remotely manage hiundreds of sites the installation process, overall system reliability, and custemer
Recelve elective system repofts experience.

Locate system issues and remotely diagnose Compact footprint for improved aesthetics

Diagnose issues online Robust cloud connectivity and comprehensive local connectivity

+ Drill down tor the status of individual devices + Flexible configuration of devices during installation

Consumption metering

Reveriue-grade production metering (pending)

Web-based commissioning

Remote diagnostics of PY56 and inverters

Durable UL Type 3R enclosure reduces maintenarice costs

+ Easy integration with SunPower eBOS

Add Value for Customers
Robust Cloud Connectivity

Multiple options to maintain eptimal
connectivity:

With the SunPower Monitering System
customers camn; —

+ Seewhat their solar system produces each

day, month, or year + Hardwired Ethernet

Optimize their solar investment and save on Wi-Fi

energy expenses Cellular backup

See their energy Use and estimated blll savings

+ See thelr solar system's performarice using the ‘
SunPower monitoring website or mobile app "

Datasheet

SUNPOWER’

—centtlll

SunPower®EnergyLink™ | Residential and Commercial PVS6

SunPower Monitoring Websites PVS6

O
.5,-_ --_nnlui']h;||]..,, =

gy

“Il"l"llll"l (i = ) Multiple communication options include
II“ Ll “ E L Ethernet, Wi-Fi, and cellular,

Site Requirements

AC modules

Number of SunPo femperature

SunPower AC Modules

*

@ T
oz | 2
-

z 5 0« n
III w o (<))
o

-
w3 o2
> > o Y 5
n < v
o
3 < T o
Olg=zise
5 -~
2o w2
&p—mzﬁi
< x © °
Z M<Z;H
o xr T _ <
o o
)nch <
o — O
o ¥
%2 -

DISCLOSURE, OR USE WITHOUT SPECIFIC WRITTEN AUTHORIZATION OF
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Operating Conditions

-22°Fto +1 (-30°C to +60°C)

supported per PVS6

Humidity (maximum)

95%, non-condensing

[nternet access

Communication

Inverters and meters

 One channel of revenue-grade production metering
» Two channels of consurmption metering

1 LAN (or optional WAN) port

PLC far SunPower AC modules

802.11bfg/n 2.4 GHz and 5 GHz

LTE Cat-M1/3G UMTS

IEEE 802.15.4 MAC, 2.4GHz ISM band

60 days

e 100-240 VAC (L-N), 50 or 60 Hz
Power
. 208 VAC (L-L in 3-phase), 60 Hz
RS-485
Mec Integrated Metering
Weight 5.51bs (2.5kg) Ethernet
Dimensions 11.8%8.0x4.2in (305%20.5x 10.8 cm) pLC
Enclosure rating ULS0E Type 3R
Wi-H
Cellular
= ZigBee
Web and Mobile Device Support ;
Data Storage
Customer site | monitor.us.sunpower.com
Upgradss

Automatic firmware upgrades

Partner site

Browsers

Mobile devices

Customer app Create account on

1
2. On a mobile de

nPower Monitoring Warranty

Warranty and Certifications

10-year Limited Warranty

app from e store.

Certifications

3. Signin Us

UL, cUL, CE, UL61010-1 and -2, FCC Part 15 (Class B)

‘@ 2015 SunPower Corporation. All rights reserved. SUNPOWER, SUNPOWER logo, and ENERGYLINK are trademarks or registered
trademarks of SunPower Corporation. iPhone andiPad are registered trademarks ofApple Inc. Android and Google Playare rademaris
of Google inc. All other trademarks are the property oftheir respective owners. Specifications included in this datashestare subject to
change without notice.

e @

FCCID: YAW529027 E503346

530536 RevC

SUNPOWER®

REVISIONS

REV DESCRIPTION

DATE

OPPORTUNITY

PROJECT

DATE DRAWN

DRAWN BY

DATE CHECKED

CHECKED BY

SCALE
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Sunﬁower Inv%siMount‘iwwithrRZR Grounding Clip
Ground Path and Compliance

‘Railmounited .,
, J-box @ 7:__0
— |\ Module inl|| ZLLTEE
|\ Cirguit: \

=
_Last

Module in:
Circuit

Compliance

Bonding Components
NEC UL

Builaing
Grounding Grounding Electrode to | 690.47(A)
Electrode : n/a
(GEQ) Service Panel 690.47(D)
. Service Panel to i i o
2 Ground Wire 690.43(C) 1741
Ground Wire to
Ground Lug to 690.43(C) 2703
Rail
Module Frame to ‘ :
4 Module Frame 690.43(C) 2703
5 Module Frame n/a 1703
Rail to 690.43(A)
6 Mid Clamp to 690.43(C) 2703
Module Frame 690.43(D)
Module Frame to 690.43(A)
End Clamp to 690.43(C) 2703
Rail 690.43(D)
690.43(A)
Rail to Splice 690.43(C) 2703
690.43(D)
Document #508988 RevH 15 SunPower Proprietary

Sl Core current transformers make instatlation
easier because they canbe installed without
disconnecting the circtit being measured: Split:core
current tratisfonners are availableina range o stock
‘sizes and rated currents to meetyour measurement

Model: Model Model
CTS-0750-00) | €TS-1250-00) | CTS-2000-{30x)
075 1D | 125hiD: 200D
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5: -065 70 1 =070 ] .400 -400: :

15 | -015. | 160 | -100 | 600 | 608

30 -030 150 =150 | 800 -800:

50| 050 | 200 | -200_ | 1000] 1000 _

70 | 070 | 250 ] 250 | 1200 1200

00| 100" ] 300 ] =300 4500 1500

50 | 150 | 400 | 400

200 | -200 | eoo | -eoo |

|8ize| CTSG750 | CTSAP5C | CTS2000 |
A | 200 | 325in | 475in
] 508cm B45em .| 124cm ...
= —2i0m. | 3d5m | 500m |
] 53%cm | 851tcm || “127cm
c 061im 100 | 1.20i0n
155 ¢m 2.54em | 3.05em
5 Bi75in. 1:25in. | 20000
oo A9%em ) 3A8cm | 5.08cm
= | omm 25 | 2000
). 1.9Tcm 3A8cm .| 508cm...
cllt‘ LisTED c € : ;;: :;g?:;z ;zglr s‘e:;ts on g;iz—ti ggovgg?mzed Tor voltages
(888) 928-8663 «internal precision burden resistor +:0.333 VAC ouput atrated-current,
o R : ‘Across:secondary. - -
h Fa 4.9 e * Acouracy:+ 1% from-10% to:130%
% e 9 . “Epoxyencapsulated ho.usling., ‘of rated current..:
Lontimental Lonirol Systems e ~Leads B BWisted palF 22 AWG. “Phase angle 22 degress 1ot
3131 Indian Road, Suite'A O g}f’ggzgg m,oge:s jg@gus &
L BOUCOBOSUTUSA Lot st ——
{888) 928-8663 Fax {303)444-2903 . . _— * shap closinglopening Teatiire.
sales@econtrolsys. com: * Phaseangleis measured at: 50% of " ‘
wwwwa Hio def‘e S ‘rated:current: » RoHS Gompliant
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Product data sheet
Characteristics

DU222RB

SWITCH NOT FUSIBLE GD 240V 60A 2P

NEMAS3R

Product availability : Stock - Normally stocked in distribution facility

Price* : 353.00 USD

Main

Product or component type Single Throw Safety Switch
Line Rated Current 60 A

Product certifications UL listed

NEMA degree of protection NEMA 3R

Disconnector device type Non-fusible disconnect
Device composition None

Device mounting Surface

Number of poles 2

Electrical connection Lugs

Series name

General duty

Ordering and shipping details

Category

00106 - D & DU SW,NEMASR, 30-200A

Discount Schedule DE1A

GTIN 00785901491491

Nbr. of units in pkg. 1

Package weight(Lbs) 4.6500000000000004

Returnability Y

Country of origin MX

Contractual warranty

Warranty period 18 months
3
@
E
fs

JuT’3, 2018

Schneider

Lifels ©n
Elcctric

as a substitute for and is not to be used for determining suitability or reliability of these products for specific user applications

Product Data Sheet

D222NRB

Safety Switch , 60A, Fusible, Cartridge (Class H, K

or R), 2-Pole

Technical Characteristics

SQUARE D
by Schnelder Eleciric

List Price  $326.00 USD
Availability Stock Item: This item is normally stocked in our distribution facility.

- .
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Terminal Type

Type of Duty

Maximum Voltage Rating
Wire Size

Depth

Height

Width

Action

Ampere Rating
Approvals

Enclosure Rating
Enclosure Type
Enclosure Material
Factory Installed Neutral
Fuse Type

Disconnect Type

Shart Circuit Current Rating
Mounting Type

Number of Poles

Shipping and Ordering

Lugs

General Duty

240VAC

#10 to #2 AWG(AI) - #14 to #2 AWG(Cu)
4.83 Inches

14.88 Inches

6.63 Inches

Single Throw

60A

UL Listed File: E2875

NEMA 3R

Rainproof and Sleet/Ice proof (Indoor/Outdoor)
Galvannealed Steel

Yes

Cartridge (Class H, K or R)

Fusible

100kA (max. depending on fuse type)
Surface

2-Pole

Categaory

Discount Schedule
GTIN

Package Quantity
Weight

Availability Code
Returnability
Country of Origin

00106 - Safety Switch, General Duty, 30 - 200 Amp, NEMA3R
DE1A

00785901460640

1

8.35Ibs,

Stock Item: This item is normally stocked in our distribution facility.
v

us

|As standards, specifications, and designs change from time to time, please ask for confirmation of the information given in this document.
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[+ About Us
LSCO Product Catalog

[+l Mechanical

[+ Insulated Mechanical
[#] Compression
[+ Grounding

[#] Power Distribution
Blocks

[+ Solar Connections
7l Split Bolts

[+ Underground

=l Insulation Piercing

KUP-L-TAP®& (IPC)
Insulation Piercing
{Dual Rated)

[+ Heatshrink

[+ Tools
Specialty

[+ Wire Management
Accessories

Create Catalog Cut
Sheet

¥l New Products

[ Reference
ILSCO Flip Book Catalog
Contact Us

ContactUs Privacy Policy

KUP-L-TAP® (IPC) Insulation Piercing (Dual Rated)

Search.

»

Visit our other si

Q]
Pl

0 | ILSCO Canada | ILSCO Extrusions

i@ You'Tii@

KUP-L-TAP® (IPC) Insulation Piercing (Dual Rated)

Home > ILSCO Product Cat

log = Insulation Piercing = KUP-L-TAP® (IPC) Insulation Piercing (Dual Rated)

* Kup-L-Tap(R) insulation piercing conneclor.

« Body is molded from tough, resilient glass-filled nylon.

* UL 486A/B 90° C Listed and Is CSA Certified

+ For use with stranded conductor Class Bor C

+ Compact design

+ Tin Plated copper contact teeth and pre-filled with silicone lubricant.
+ Removable end tabs,

+ Dual Rated for Copper and Aluminum Cenductor.

+ UL File E6207

ltems Per Page |20 ¥

PC-1/0-2 4 1/0-8B AWG 2-8 AWG 300 (480 GROUNDED Y SYSTEM) 172

IPC-4/0-6 2 4/0-4 AWG 6-14 AWG 600 142
IPC-4/0-2/0 1 4/0-2 AWG 2/0-6 AWG 600 1/2
IPC-250-4/0 2 250 komil-1 AWG 4/0-6 AWG &S00 5/8
IPC-350-4/0 i 350 kcmil-4/0 AWG 4/0-10 AWG 300 (480 GROUNDED Y SYSTEM) 5/8
IPC-350-350 3 350 kcmil-4/0 AWG 350 kemil-4/0 AWG 300 (480 GROUNDED ¥ SYSTEM) 5/8
IPC-500-12 1 500 kemil-250 kcmil 10-12 AWG 300 (480 GROUNDED Y SYSTEM) 5/8
IPC-500-250 1 500 kemil-250 kemil 250 kemil-4 AWG 600 5/8 - 11/16
IPC-500-500 1 500 kcmil-300 kemil 500 kemil-250 kcmil 600 7/8 -7/8
IPC-750-500 1 750 kemil-500 kemil 500 kemil-350 kcmil 600 7/8-7/8

07836695
07836695:
07836695!
07836695]
07836695
07836695.
07836695:
D7836695:
07836695:
07836695:

ILSCO is Registered in the U.S. Patentand Trademark Office
©1991-2015 CDI Technolegy All Rights Reserved

ILSCO e
4730 MADISON ROAD
CINCINNATI, OH 45227
513-533-6200
BOD-776-9775

http:/iwww.ilsco.com/e2w ShoppingCatalog.aspx ?parentid=31000125428parentLink=2100001183:3100012541:3100012542
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