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MONTGOMERY COUNTY HISTORIC PRESERVATION COMMISSION

STAFE REPORT

Address: 49 Elm Avenue, Takoma Park
Resource: Contributing Resource

Takoma Park Historic District
Applicant: Eric Lindblom

(Anthony Colella, Agent)
Review: HAWP
Permit No.: 1004874
Proposal: Solar panels

Meeting Date:

Report Date:

Public Notice:

Tax Credit:

Staff:

9/21/2022

9/14/2022

9/7/2022

n/a

Michael Kyne

STAFF RECOMMENDATION

Staff recommends the HPC approve the HAWP application.

ARCHITECTURAL DESCRIPTION

SIGNIFICANCE: Contributing Resource to the Takoma Park Historic District

STYLE: Four Square/Colonial Revival
DATE: 1914

- 49 Elm Avejsrakoma

AN

=
o
% &
% Park, MD 20972 -
s { -
S o ¥
o n
-
. o

Fig. 1: Subject property, south side of EIm Avenue.
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PROPOSAL
The applicant proposes to install twenty-four (24) solar panels at the subject property.

APPLICABLE GUIDELINES

When reviewing applications for solar panel installation within the Takoma Park Historic District, several
documents are to be utilized as guidelines to assist the Commission in developing their decision. These
documents include the historic preservation review guidelines in the approved and adopted amendment
for the Takoma Park Historic District (Guidelines), Montgomery County Code Chapter 24A (Chapter
24A), the Secretary of the Interior’s Standards for Rehabilitation (Standards), and Historic Preservation
Commission Policy No. 20-01: ADDRESSING EMERGENCY CLIMATE MOBILIZATION THROUGH
THE INSTALLATION OF ROOF-MOUNTED SOLAR PANELS. The pertinent information in these
documents is outlined below.

There are two very general, broad planning and design concepts which apply to all categories. These are:

e The design review emphasis will be restricted to changes that are all visible from the public right-
of-way, irrespective of landscaping or vegetation (it is expected that the majority of new additions
will be reviewed for their impact on the overall district), and

e The importance of assuring that additions and other changes to existing structures act to reinforce
and continue existing streetscape, landscape, and building patterns rather than to impair the
character of the historic district.

A majority of structures in the Takoma Park Historic District have been assessed as being “Contributing
Resources.” While these structures may not have the same level of architectural or historical significance
as Outstanding Resources or may have lost some degree of integrity, collectively, they are the basic
building blocks of the Takoma Park district. However, they are more important to the overall character of
the district and the streetscape due to their size, scale, and architectural character, rather than for their
particular architectural features.

Contributing Resources should receive a more lenient level of design review than those structures that
have been classified as Outstanding. This design review should emphasize the importance of the resource
to the overall streetscape and its compatibility with existing patterns rather than focusing on a close
scrutiny of architectural detailing. In general, however, changes to Contributing Resources should respect
the predominant architectural style of the resource.

The Guidelines that pertain to this project are as follows:

o All exterior alterations, including those to architectural features and details, should be generally
consistent with the predominant architectural style and period of the resource and should preserve
the predominant architectural features of the resource; exact replication of existing details and
features is, however, not required.

e Minor alterations to areas that do not directly front on a public right-of-way - such as vents, metal
stovepipes, air conditioners, fences, skylights, etc. - should be allowed as a matter of course;
alterations to areas that do not directly front on a public way-of-way which involve the
replacement of or damaged to original ornamental or architectural features are discouraged, but
may be considered and approved on a case-by-case basis.
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All changes and additions should respect existing environmental settings, landscaping, and
patterns of open space.

Montgomery County Code; Chapter 24A-8

(b)

(©

(d)

The commission shall instruct the director to issue a permit, or issue a permit subject to such
conditions as are found to be necessary to ensure conformity with the purposes and requirements
of this chapter, if it finds that:

(1) The proposal will not substantially alter the exterior features of an historic site or historic
resource within an historic district; or

(2) The proposal is compatible in character and nature with the historical, archeological,
architectural or cultural features of the historic site or the historic district in which an historic
resource is located and would not be detrimental thereto or to the achievement of the
purposes of this chapter; or

(3) The proposal would enhance or aid in the protection, preservation and public or private
utilization of the historic site or historic resource located within an historic district in a
manner compatible with the historical, archeological, architectural or cultural value of the
historic site or historic district in which an historic resource is located; or

(4) The proposal is necessary in order that unsafe conditions or health hazards be remedied; or

(5) The proposal is necessary in order that the owner of the subject property not be deprived of
reasonable use of the property or suffer undue hardship; or

(6) In balancing the interests of the public in preserving the historic site or historic resource
located within an historic district, with the interests of the public from the use and benefit
of the alternative proposal, the general public welfare is better served by granting the
permit.

It is not the intent of this chapter to limit new construction, alteration or repairs to any 1 period or
architectural style.

In the case of an application for work on an historic resource located within an historic district,
the commission shall be lenient in its judgment of plans for structures of little historical or design
significance or for plans involving new construction, unless such plans would seriously impair the
historic or architectural value of surrounding historic resources or would impair the character of
the historic district. (Ord. No. 9-4, § 1; Ord. No. 11-59.)

Secretary of the Interior’s Standards for Rehabilitation

The Secretary of the Interior defines rehabilitation as “the act or process of making possible a compatible
use for a property through repair, alterations, and additions while preserving those portions or features,
which convey its historical, cultural, or architectural values.” The Standards are as follows:

2.

The historic character of a property shall be retained and preserved. The removal of historic
materials or alteration of features and spaces that characterize a property shall be avoided.
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9. New additions, exterior alterations, or related new construction shall not destroy historic materials
that characterize the property. The new work shall be differentiated from the old and shall be
compatible with the massing, size, scale, and architectural features to protect the historic integrity
of the property and its environment.

10. New additions and adjacent or related new construction shall be undertaken in such a manner that
if removed in the future, the essential form and integrity of the historic property and its
environment would be unimpaired.

Historic Preservation Commission Policy No. 20-01: ADDRESSING EMERGENCY CLIMATE
MOBILIZATION THROUGH THE INSTALLATION OF ROOF-MOUNTED SOLAR PANELS

On December 5, 2017, the Montgomery County Council adopted an Emergency Climate Mobilization
resolution (Resolution No.: 18-974) which declared a climate emergency and charged the County
Executive, Montgomery County Public Schools, and the Maryland-National Capital Park and Planning
Commission to advise the Council on methods to reduce greenhouse gas emissions.

As a body established by the County Executive, it is incumbent on the Historic Preservation Commission
(HPC) to undertake steps to achieve the goals of the Emergency Climate Mobilization resolution.

One method for reducing greenhouse gas emissions is to replace carbon-heavy methods of energy
production, like coal and natural gas power plants, with renewable sources like wind and solar power.
Current historic preservation best practice is to limit the locations solar panels may be installed to
preserve the character of the building above all other considerations. Chapter 24A-8 (b) (6) of County
Code establishes a balancing test for approval of a HAWP where there is an apparent conflict between the
desired impact on the historic resource compared to the public benefit of the proposal. Because the
widespread use of solar panels, both for hot water and for electricity production, will reduce greenhouse
gases in the county, it is the position of the HPC that solar panels may be installed on all roof elevations
of historic sites or historic resources located within a historic district provided:

1. The identified preferred location (on the rear of the property, building additions, accessory
structures, or ground-mounted arrays) is not feasible due to resource orientation or other site
limitations and,;

2. The roof is not either architecturally significant or a slate or tile roof unless it can be
demonstrated that the solar array will be installed without damaging the historic character of the
resource or historic fabric; and

3. A Historic Area Work Permit (HAWP) is required for all work referenced in this policy.

Now, THEREFORE:

WHEREAS, Historic Area Work Permit decisions are guided by the criteria in Section 24A, The
Secretary of the Interior’s Standards for Rehabilitation, and pertinent guidance from applicable master
plan amendments and/or site or district-specific studies;

WHEREAS, The Secretary of the Interior’s Standards for Rehabilitation as interpreted by the National
Park Service limit the placement of rooftop solar panels under Standards 2, 9, and 10 to less conspicuous

locations;

WHEREAS, the County Council has established a Climate Emergency;

®
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WHEREAS, the Historic Preservation is a body established by the County Executive and County
Council;

WHEREAS, Section 24-8 (b) (6) states, “In balancing the interest of the public in preserving the historic
site or historic resource located within an historic district, with the interests of the public from the use and
benefit of the alternative proposal, the general public welfare is better served by granting the permit”;

WHEREAS, the widespread use of solar panels, both for hot water and for electricity production, will
reduce greenhouse gases in the county, in accordance with the aims of the Emergency Climate
Mobilization resolution (Resolution No.: 18-974), it shall be the policy of the Historic Preservation
Commission that:

1. The preferred locations for solar panel installation(s) on a designated historic site or an historic
resource located within an historic district is a) on the rear of the property, b) on non-historic
building additions, ¢) on accessory structures, or d) in ground-mounted arrays;

2. Ifitis not feasible to install solar panels in one of the identified preferred locations due to
resource orientation or other site limitations; and,

3. The roof is determined to be neither architecturally significant, nor a character-defining feature of
the resource, nor is it a slate or tile roof, that unless it can be demonstrated that the solar array will
be installed without damaging the historic character of the resource or historic fabric; then

4. The public welfare is better served by approving a Historic Area Work Permit for solar panels on
all visible side or front roof slopes under Section 24A-8(b)(6).

5. A Historic Area Work Permit (HAWP) is required for all work referenced in this policy.

STAFF DISCUSSION

The subject property is located on a corner property at the intersection of EIm Avenue (north/front) and
Westmoreland Avenue (west/right). The historic house is Four Square/Colonial-style, with a low-pitched
(3:12) hipped roof and asphalt shingle roofing. There is a non-original accessory structure at the rear of
property, which, according to the Sanborn Fire Insurance Maps, was constructed sometime between 1927
and 1959, replacing a previous structure in the same approximate location (see Figs. 3 & 4 below).
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Fig. 2: lllustration of a low 3:12 roof pitch.

L - '..75_
Fig. 3: 1927 Sanborn Fire Insurance Map, with previous accessory structure circled in red. Note the structure’s

north-south orientation.

©
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Fig. 4: 1959 Sanborn Fire Insurance Map, showing the existing accessory structure with different orientation.

The applicant proposes to install twenty-four (24) solar panels at the subject property. Five (5) panels are
proposed on the west/right roof slope, nine (9) on the south/rear, and ten (10) on the detached, non-
original accessory structure at the rear of the property. The proposed solar panels will be black-framed
with black cells and a low profile 5” above the roof shingles.
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Fig. 5: Proposed solar panel locations.

Staff notes that, because the subject property is on a corner lot, all four elevations are visible from the
public right-of-way — the north/front and east/left elevations from EIm Avenue, and the south/rear and
west/right from Westmoreland Avenue. The accessory structure at the rear is also visible from
Westmoreland Avenue. However, staff finds the proposed panels on the south/rear roof slope and
accessory structure are in preferred locations, in accordance with the Commission’s solar policy.

Additionally, the proposed panels on the west/right roof slope are on a secondary elevation, and, due to
the house’s low-pitched roof and the fact that the subject property slopes away from EIm Avenue, these
panels will be minimally visible, at best, when viewing the property directly from it’s primary elevation.
Staff also finds that these panels are in a simple, rectangular configuration, mitigating any visual impact
from the rear and/or Westmoreland Avenue.

Staff finds that, in accordance with the Guidelines and Standards #2 and #9, the applicant’s proposal will
not remove or alter character-defining features of the historic house or surrounding streetscape.
Additionally, the proposed solar panels could be removed in the future without impairing the essential
form and integrity of the historic property and its environment, per Standard #10.

After full and fair consideration of the applicant’s submission, staff finds the proposal as being consistent
with the Criteria for Issuance in Chapter 24A-8(b) 1 and 2 and (d), having found the proposal is consistent
with the Secretary of the Interior’s Standards for Rehabilitation #2, #9, and #10, Takoma Park Historic
District Guidelines, and Historic Preservation Commission Policy No. 20-01 outlined above.
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STAFF RECOMMENDATION

Staff recommends that the Commission approve the HAWP application under the Criteria for Issuance in
Chapter 24A-8(b)(2), (6), and (d), having found that the proposal will not substantially alter the exterior
features of the historic resource and is compatible in character with the district and the purposes of
Chapter 24A,;

Historic Preservation Commission Policy No. 20-01: ADDRESSING EMERGENCY CLIMATE
MOBILIZATION THROUGH THE INSTALLATION OF ROOF-MOUNTED SOLAR PANELS;

and with the Secretary of the Interior’s Standards for Rehabilitation #2, 9, and 10;

and with the general condition that the applicant shall present an electronic set of drawings, if
applicable, to Historic Preservation Commission (HPC) staff for review and stamping prior to
submission for the Montgomery County Department of Permitting Services (DPS) building permits;

and with the general condition that final project design details, not specifically delineated by the
Commission, shall be approved by HPC staff or brought back to the Commission as a revised HAWP
application at staff’s discretion;

and with the general condition that the applicant shall notify the Historic Preservation Staff if they
propose to make any alterations to the approved plans. Once the work is completed the applicant will
contact the staff person assigned to this application at 301-563-3400 or
michael.kyne@montgomeryplanning.org to schedule a follow-up site visit.
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FOR STAFF ONLY:
HAWP# 1004874

APPLICATION FOR °ATEASSIGNER——
P I HlSTORlC AREA WORK PERMIT

HISTORIC PRESERVATION COMMISSION
301.563.3400

APPLICANT

Name: EMC Lindblom e €NI7@verizon.net
Address: 49 Elm Ave. City: Takoma Park Zip:2091 2

(301) 270-4359 01065056

Daytime Phone: Tax Account No.:

AGENT/CONTACT (if applicable):

Anthony COIGIIa o permits@edge-gogreen.com
6854 Distribution Dr city: BEltsville 2ip: 20705
434-568-7220

Contractor Registration No.: —  MocoHeense 13228

Name:

Address:

Daytime Phone:

LOCATION OF BUILDING/PREMISE: MIHP # of Historic Property M 37-1 0

Takoma Park Historic District

Is the Property Located within an Historic District? x_Yes/District Name
__No/Individual Site Name

Is there an Historic Preservation/Land Trust/Environmental Easement on the Property? If YES, include a
map of the easement, and documentation from the Easement Holder supporting this application. no

Are other Planning and/or Hearing Examiner Approvals /Reviews Required as part of this Application?
(Conditional Use, Variance, Record Plat, etc.?) If YES, include information on these reviews as
supplemental information.

Building Number: 49 Elm Avenue

Takoma Park .. .« croce sireer. YVEStMoOreland Avenue

1 8 Subdivision: 0025 Parcel: %

Street:

Town/City:

ot: 22

Block:

TYPE OF WORK PROPOSED: See the checklist on Page 4 to verify that all supporting items
for proposed work are submitted with this application. Incomplete Applications will not

be accepted for review. Check all that apply: ] Shed/Garage/Accessory Structure
] New Construction L] Deck/Porch Solar

] Addition O Fence [] Tree removal/planting

] Demolition ] Hardscape/Landscape [ ] Window/Door

[[] Grading/Excavation [ ]  Roof [[] Other

| hereby certify that | have the authority to make the foregoing application, that the application is correct
and accurate and that the construction will comply with plans reviewed and approved by all necessary

agencies and here ckno e and accept this to be a condition for the issuance of this permit.
8-24-2022

Signature of owner or authorized agent Date 1 O




Adjacent and Confronting Properties:

Takoma Park, MD 20912

51 Elm Avenue

6811 Westmoreland Avenue
6812 Westmoreland Avenue
6814 Westmoreland Avenue
61 Walnut Avenue

50 Elm Avenue

11



Description of Property: Please describe the building and surrounding environment. Include information on significant structures,
landscape features, or other significant features of the property:

2-Story Property with shingle roof. Old growth of surronding trees with medium amount of landscaping.
White siding with Brown widow shutters. White fence in the front of house, natural wood fence aroun

the whole back side of the property, fully enlcosed. Medium size detached shed in the back of property.
Roofs are at a 3:12 pitch.

Description of Work Proposed: Please give an overview of the work to be undertaken:

Install (24) SunPower 420-watt AC solar panels to roof ﬁNone on front -- 5 panels on left, 9 panels on
rear, 1 f)anels on detached shed at back of property, all behind fence). Panels are black-frame with
black cells, and black low-profile racking held approx 5" above the shingles not easiIK seen from street
view given the pitch of the roof. Panels will be installed more than 3' feet back from the front edge of the
roof. Fence encloses the rear of the property to limit view.

12



Iwork tem 1. O0lar Panels

bescription of Current Condition: Roof is gray
shingle

IProposed Work:

Install (24) SunPower 420-watt AC
solar panels to roof (None on front -- 5
panels on left, 9 panels on rear, 10
panels on detached shed at back of
Broperty, all behind fence?. Panels are

lack-frame with black cells, and black
low-profile racking held approx 5"
above the shingles not easily seen
from street view given the pitch of the
roof. Panels will be installed more
than 3' feet back from the front edge
of the roof. Fence encloses the rear of
the property to limit view.

Work Item 2:

escription of Current Condition: IProposed Work:
Work Item 3:

escription of Current Condition: IProposed Work:

13




HISTORIC AREA WORK PERMIT

CHECKLIST OF

APPLICATION REQUIREMENTS

Required

Attachments

1. Written 2. Site Plan 3. Plans/ 4. Material 5. Photographs 6. Tree Survey 7. Property
Proposed Description Elevations Specifications Owner
Work Addresses
New * * * * * * *
Construction
Additions/ * * * * * * *
Alterations
Demolition * * * * *

*

Deck/Porch * * * * * *
Fence/Wall * * * * * * *
Driveway/ * * * * * *
Parking Area
Grading/Exc * * * * * *
avation/Land
scaing
Tree Removal * * * * * *
Siding/ Roof * * * * * *
Changes
Window/ * * * * * *
Door Changes
Masonry * * * * * *
Repair/
Repoint
Signs * * * * * *

14
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h, E DG E E N ERGY 6854 Distribution Drive Beltsville, MD 20705

Efficiency | Weatherization | HVAC | Solar | Geo

www.edge-gogreen.com

(24) SunPower A-Series 420-watt Type-G
AC Panels on InvisiMount Racki

o backs and pathways at ridge and front + side roof faces 4g' "
ek . 48' 4 15/16

@85-degree azimuth
(7) Panels @34-degree pitch, @135-degree azimuth

(5) Panels @34-degree pitch
@225-degree azimuth 2:12 pitch roof; no setbacks

\ ' ¢ 7 (5) Panels
Utility Meter @16-degree pitch
/ (2) Panels @9-degree pitch, @135-degree azimuth ~ @265-degree azimuth Detached garage
Ry Non-living space
No setbacks
pg. 1

15



DocuSign Envelope ID: DADAE015-1E6C-4DFF-BF6A-05821A0B2EES

SOLAR INDIVIDUAL PERMIT PACKAGE

ERIC LINDBLOM
10.08 kW GRID TIED PHOTOVOLTAIC SYSTEM

49 ELM AVENUE
TAKOMA PARK, MD 20912

AHJ: MONTGOMERY COUNTY
UTILITY: PEPCO

CODE INFORMATION

APPLICABLE CODES, LAWS AND REGULATIONS

2018 INTERNATIONAL BUILDING CODE

2018 INTERNATIONAL EXISTING BUILDING CODE

2018 INTERNATIONAL RESIDENTIAL CODE

2018 INTERNATIONAL ENERGY CONSERVATION CODE
2019 WSSC PLUMBING & FUEL GAS CODE

2018 INTERNATIONAL MECHANICAL CODE

2017 NFPA 70 NATIONAL ELECTRICAL CODE

SATELLITE IMAGE

PROJECT LOCATION
T i,

AE

JOB NOTES

DRAWING INDEX

EDGE ENERGY

Efficiency | Weatherization | HVAC | Solar | Geo

[

®

SCOPE OF WORK:

- (N) 10.08 kW PHOTOVOLTAIC SYSTEM
- (24) SUNPOWER (A-SERIES 420-WATT AC) PV MODULES
- POINT OF INTERCONNECTION AT MAIN SERVICE PANEL WITH LINE SIDE TAP

DocuSigned by
TITH

E70D81E087D845E.

6/11/2022

IHEREBY CERTIFY THAT THIS DOCUMENT WAS
APPROVED BY ME, AND THAT | AM A DULY LICENSED
PROFESSIONAL ENGINEER UNDER THE LAWS OF THE
STATE OF MARYLAND, MEMBERS LICENSE NO. 41066,
EXPIRATION DATE: 2023-09-08

PV SOLAR ARCHITECTURAL DRAWINGS

PVA-0 COVER SHEET
PVA-1 ARRAY LAYOUT

PV SOLAR STRUCTURAL DRAWINGS

PVS-1 STRUCTURAL INFORMATION AND
MOUNTING DETAILS
PVS-2 STRUCTURAL CALCULATION, DETAILS

PV SOLAR ELECTRICAL DRAWINGS

PVE-1 ELECTRICAL SINGLE-LINE DIAGRAM
& SPECIFICATIONS

PVE-2 ELECTRICAL CALCULATIONS

PVE-3 ELECTRICAL DATA & SPECIFICATIONS

PVE-4 EQUINOX GROUNDING DETAILS

PVE-5 ELECTRICAL MODULE SPECS

PVE-6 SUNVAULT SPECS

PV SOLAR MOUNTING DRAWINGS

PVM-1 HARDWARE MOUNTING DETAILS, SPECS.
PVM-2 HARDWARE MOUNTING DETAILS, SPECS.

BELTSVILLE, MD 20705
WWW.EDGE-GOGREEN.COM
(888) 586-3343

6854 DISTRIBUTION DR.

49 ELM AVENUE

ERIC LINDBLOM
10.08 kW GRID-TIED PHOTOVOLTAIC SYSTEM
TAKOMA PARK, MD 20912
SOLAR INDIVIDUAL PERMIT PACKAGE
COVER SHEET

REVISION LEVEL DATE

REV-1 DATE

DRAWNEY:
. cosss

WSTALLER
FROJCT

DAeorawn:_|

Sow |

16



DocusSign Envelope ID: DADAE015-1E6C-4DFF-BF6A-05821A0B2EES

ACCESS PATHWAY
TO COMPLY WITH
2018 IRC - SECTION
R324.6

(ROOF 2)

ASPHALT ROOF, WITH
3/4" DECKING ON
2"X6" WOOD FRAMING
@24"0.C.

ELEC. METER

COMBINER/DISCO:

NEW PV 2.100 KW
ARRAY. (5) SUNPOWER
420 WATT AC PANELS.
PANELS ARE (5") ABOVE
ROOF SURFACE

ASPHALT ROOF, WITH
3/4" DECKING ON

2"X6" WOOD FRAMING
@24"'0.C.

(ROOF 1)

DocuSigned by’
- %
-
7TH Ru

E70D81E087D845E

EXPIRATION DATE: 2023-09-08

NEW PV 2.940 KW
ARRAY. (7) SUNPOWER
420 WATT AC PANELS.
PANELS ARE (5") ABOVE
ROOF SURFACE

TPO ROOF, WITH 3/4"
DECKING ON 2"X6"

WOOD FRAMING @
24" 0.C.

(ROOF 3)

REAR

NEW PV .840 KW
ARRAY. (2) SUNPOWER
420 WATT AC PANELS.
PANELS ARE (5") ABOVE
ROOF SURFACE

TRENCH TO CONNECT
DETACHED TO GARAGE TO NEW PV 2.100 KW
MAIN HOUSE ARRAY. (5) SUNPOWER

420 WATT AC PANELS.
PANELS ARE (5") ABOVE
ROOF SURFACE

(ROOF 4)

ASPHALT ROOF, WITH
5/8" DECKING ON

2"X6" WOOD FRAMING
@ 16"0.C.

(ROOF 5)

NEW PV 2.100 KW
ARRAY. (5) SUNPOWER
420 WATT AC PANELS.
PANELS ARE (5") ABOVE
ROOF SURFACE

I HEREBY CERTIFY THAT THIS DOCUMENT WAS
APPROVED BY ME, AND THAT | AM A DULY LICENSED

/— 3-foot setbacks and pathways at ridge and front + side roof faces

-degree pitch, @135-degree azimuth

(5) Panels @34-degree pitch
©225-degree azimuth e "
_— 242 pitch roo; o setbacks

/ Utllity Meter —

= (2) Panels @0-degree pitch, ©135-degree szimith

Combiner/Disco

s : Brger text
B

Hand-dig trench 0 connect detached —
garage to main house. 48°415/16"
&

(5) Panels
©16-degree pitch
0265-degree azimuth

(5) Panels
©16-degree pitch
@85 degree azimuth

Detached garage

Non-living space

EDGE ENERGY

Efficiency | Weatherization | HVAC | Solar | Geo

¥}

PROFESSIONAL ENGINEER UNDER THE LAWS OF THE N
STATE OF MARYLAND, MEMBERS LICENSE NO. 41066,

NOTE:

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

TOTAL ROOF AREA: 948 SQ. FT.
TOTAL ARRAY AREA: 520 SQ. FT.
TOTAL PERCENTAGE OF ROOF
COVERED BY SOLAR: 54.85%

ROOF 1 2 3 4 5

MODULE
QTY.

AZIMUTH| 225 | 135 | 135 | 85 | 265

PITCH | 812|812 | 2:12 | 3:12 | 3:12

CONTrICT MODULE | 24 SUNPOWER 420-WATT AC PANELS
R INTEGRATED WITH PANEL

ROOF TYPE ASPHALT & TPO ROOF

ROOF ATTACHMENT |

QUANTITY

SToRY HomE 2-STORY

6854 DISTRIBUTION DR.

BELTSVILLE, MD 20705
WWW.EDGE-GOGREEN.COM
(888) 586-3343

ERIC LINDBLOM
10.08 kW GRID-TIED PHOTOVOLTAIC SYSTEM

49 ELM AVENUE

TAKOMA PARK, MD 20912
SOLAR INDIVIDUAL PERMIT PACKAGE
ARRAY LAYOUT

REVISION

REV-1

NLEVEL DATE

DRA

NY:
G.comss

NSTAL

PROJECT,
DATE DRAWN: 053

SCALE

=3

PVA-I

17




DocuSign Envelope ID: DADAE015-1E6C-4DFF-BF6A-05821A0B2EES

TABLE 1 - ARRAYS INFORMATION

ROOF ROOFING ATTACHMENT NO. OF FRAMING RXF?I(ER PENETRATION MAX. ATTACHMENT MAX. RAIL
PITCH TYPE TYPE STORIES TYPE (IN) SPAN (FT) PATTERN (in.) SPACING (in.) OVERHANG (in.)
ROOF 1 34° Asphalt Shingle Pegasus L-foot 2 2x6 Truss @ 24" O.C. 7.75' Staggered 24" 8"
ROOF 2 34° Asphalt Shingle Pegasus L-foot 2 2x6 Truss @ 24" O.C. 7.75' Staggered 24" 8"
ROOF 3 9° TPO Pegasus L-foot 2 2x6 Truss @ 24" O.C. 7.75' Staggered 24" 8"
ROOF 4 16° Asphalt Shingle Pegasus L-foot 1 2x6 Truss @ 16" O.C. 7.75 Staggered 24" 8"
ROOF 5 16° Asphalt Shingle Pegasus L-foot 1 2x6 Truss @ 16" O.C. 7.75' Staggered 24" 8"

CHECK TABLE 2 FOR PENETRATION PATTERN GUIDE

FIG 1: ROOF 1 STRUCTURAL FRAMING DETAIL

FIGURE 2: INVISIMOUNT ROOF ATTACHMENT DETAILS @ TRUSS / RAFTERS

INVISIMOUNT RAIL
PVMODULE

[~ FLASHING

EXTERNAL LOAD
BEARING WALL

EXISTING

ASPHALT
SHINGLES

EXISTING 2X _/
TRUSS
MEMBER

AS
INDICATED ON
PLANS \

'SUNPOWER SOLAR
PANEL (BEYOND)
SEE PLAN FOR MODEL

16" X 20" SUNPOWER
LAMP

14" X 1.6" SUNPOWER
‘SPLICE AND SPLICE
CONNECTIONS

167X 1.8" SUNPOWER

2.0° X3.0" SUNPOWER
LFOOT ATTACH TO RAIL SYSTEM
W/ M10 NUTS. PLACE L-FOOT MIN.
2" FROM PANEL EDGES. INSTALL
LFOOT AS PER MANUFACTURERS
'SPECIFICATIONS. SEE SHEET 7
FOR DETALS.

N

—— PLYWOOD DECKING AS
INDICATED ON PLANS

N— asxs/er sTANLESS
STEEL LAG BOLT

+
FLANGE STAN!
HEIGHT

RAIL SYSTEM SHIM AS DETERMINED ‘
NegEssaRY i FELo, N\
£.G, TAPERED HORSESHOE
'SHIM(S) UNIRAC 009004D
‘SR equn.

5/8" RAISED
DoFF
TOBE

'SOUTHRALL,
6" NORTH RAIL

EXISTING X
TRUSS

MEMBER AS
INDICATED ON
PLAN

SuNPOWER SOLAR
PANEL GEVOND)
SEE PLAN FOR MODEL
T iexaosuwonR
— NS
147X 16" SUNPOWER
PLICE AND SBLIGE
ConRECTIoNS

167X 15" SUNPOWER
RAL SYSTEM

ROOF MATERIAL AS
INDICATED

FLASHING AS REQUIRED
PLYWOOD DECKING AS
INDICATED ON PLANS

35X 5/16" STAINLESS
STEEL LAG BOLT

EDGE ENERGY

Efficiency | Weatherization | HVAC | Solar | Geo
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DocuSign Envelope ID: DADAE015-1E6C-4DFF-BF6A-05821A0B2EES

Structural Analysis

Project Name:

Address:

Description: Pitched roof,
Wind Snow load Roof
Speed (psf) Height (ft)
(mph)

115 30 <30

Eric Lindblom - Montgomery County
49 Elm Avenue Takoma Park, MD 20912

24 SunPower A-Series 420-watt Type-G AC panels. TWO

STRUCTURES (1) and (2)

Load/Structure Assumptions (1)

Importance Wind Roof Wind Zone
factor Cat Exposure
I B 3

Present Conditions and

Info

garage is 2x6 16-0C truss framing with

1) GARAGE: 10 Panels @ Detached garage on InvisiMount racking with Pegasus Flashing. Detached

5/8" deck and shingle roof.

(5) Panels @16-degree tilt, @85-degree azimuth
(5) Panels @16-degree tilt, @265-degree azimuth

Present Conditions and Info

2) MAIN HOUSE: © (14) Panels @ Main house on InvisiMount racking with Standoffs and Pitch Pockets.
Main house is 2x6 24-OC framing with 3/4" deck and shingle roof; torch down at the rear addition such
that (2) panels will be on standoffs.

(7) Panels @34-degree tilt, @135-degree azimuth
(2) Panels @8-dergree tilt, @135-degree azimuth
(5) Panels @34-degree tilt, @225-degree azimuth

Pnet = Net Design Wind Pressure (psf)

Down Up

Module Areas (sf):

115
20.1

Wind Force (lbs), Per module:

Down Up

1945

Array number of fasteners

Array Number of Modules:
Number of fasteners per module:
Force per fastener:

(Ibs)

Down Up
64.8 294.1
Pull out Force per fastener, Ibs (2):
Design Margin (Capability/Exposure).
Down Up

10.5 X margin

OK oK >2

wind loads negligible.

LOW PITCH ANALYSIS - 16 DEG, 10 PANELS

From ASCE 7-10, 100sf eff wind area, 7 to 27 deg, zone
3

mph

Pnet *
Area=

30

10
[30 AVE

681 5/16"x3.5" SS Lag. Assumes worst case wood species

>2 required

Uplift wind loads well below pull out force on fasterners. Down Force, since modules are flush, array not
likely to affect forces compared to existing bare roof deflection. Uplift psf < negative snow load. Side

Present Conditions and Structure Info
(2) MAIN HOUSE: * (14) Panels @ Main house on InvisiMount racking with Standoffs and Pitch
Pockets. Main house is 2x6 24-0C framing with 3/4" deck and shingle roof; torch down at the rear
addition such that (2) panels will be on standoffs.
(7) Panels @34-degree tilt, @135-degree azimuth
(2) Panels @8-dergree tilt, @135-degree azimuth
(5) Panels @34-degree tilt, @225-degree azimuth

LOW PITCH ANALYSIS - 9 DEG, TWO PANELS

Pnet = Net Design Wind Pressure (psf)
From ASCE 7-10, 20sf eff wind area, 7 to 27 deg, zone 3

Down Up

125
Module Areas (sf):
Wind Force (Ibs), Per module:

52.4 115 mph
201

Pnet * Area=

Down Up

250.7 1050.9
Array number of fasteners 8
Array Number of Modules: 2
Number of fasteners per
module:
Force per fastener: (lbs)

Down Up
62.7 262.7
Pull out Force per fastener, Ibs (2):
681 5/16" x3.5" SS Lag. Assumes worst case wood species

Design Margin (Capability/Exposure). >2 required

Down Up
10.9 2.6 | x margin
OK oK >2
Uplift wind loads well below pull out force on fasterners. Down Force, since modules are flush, array not
likely to affect forces compared to existing bare roof deflection. Uplift psf < negative snow load. Side
wind loads negligible.

HIGH PITCH ANALYSIS - 34 DEG. 12 PANELS

Pnet = Net Design Wind Pressure (psf)
From ASCE 7-10, 100 sf eff wind area, 27 to 45 deg, zone 3

|  Down Up
| 19.8 23.8 115 mph
Module Areas (sf): 20.1
Wind Force (Ibs), Per
module: Pnet * Area=
Down Up

3971
Array number of fasteners

Array Number of Modules:
Number of fasteners per module:
Force per fastener: (lbs)

Down Up
Y
Pull out Force per fastener, lbs (2):
681 5/16" x 3.5" SS Lag. Assumes worst case wood species

Design Margin (Capability/Exposure). >2 required

Down Up
44 xmargin
OK oK >2
Uplift wind loads well below pull out force on fasterners. Down Force, since modules are flush, array
not likely to affect forces compared to existing bare roof deflection. Uplift psf < negative snow load.
Side wind loads negligible.

OK

Snow Load

Modules are flush and not likely to affect snow drift

Module Weight (Ibs)
46.5
2.3 psf

oK ligible effect)

Dead Load

oK

i
Seismic criteria were not considered per provisions of ASCE 7-10 Section 13.1.4

NOTES
(1) ASCE 7-
10

bolt gives 3 inch penetration. 227 x 3.

(2) NACBEP Guide on withdrawal loads for lag bolts per inch based on lag bolt size and wood type. Since
wood type is not known, used the worst case which is white spruce, 227 Ibs per inch for 5/16" lags. 3.5"
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DocuSign Envelope ID: 3FOB9E7E-FOEC-4ABD-A4A4-6989C416B44B

HOUSE

10,080 Wdc

FE (& [F &
A|A[A]A[A

2A

-

LABLE AW WITH NEC 690 54:

PV SYSTEM DISCONNECT
RATED AC OUTPUT CURRENT:18.1 A
NORMAL OPERATING VOLTAGE:240 VAC

FACTORY TRUNK CABLE,
TERMINATED AT JUNCTION

R1

Hub+
IN BASEMENT
See Spec

MID: Microgrid Interconnection Device

PV Disconnect Relay
RPO: Remote Power Off
ESS: Energy Storage System

Existing 200A MSP

3 converted to Non-Essential

Loads Panel ‘A’ 100A Breaker

NON-BACKUP PAN

BACKUP PAN

1| New 200A MLO Panel

1 | serving as 100A Essential

Y \Loads SubPanel B’

/\

AC POWER; 3 CIRCUITS
EACH CIRCUIT:

/o

LABLE IAW WITH NEC 705.12(D).
~omosoEuE O
INVERTER OUTPUT CONNECTION ) 2
DO NOT RELOCATE THIS ;
OVERCURRENT DEVICE e
ToR P b
‘0 Remote Power H
Off (RPO) located VAL w |:
gt et P
JUNCTION BOX, P M
LOCATED ON ey
e~
» [~
LOAD CENTER e i
(AT GARAGE) 5 er
A f W%-
B = I I
N =
o
. WALL

LABLE IAWWITH NEC NEC 690.17:

WARNING
ELECTRIC SHOCK HAZARD
DO NOT TOUCH TERMINALS
TERMINALS ON BOTH LINE AND LOAD
SIDES MAY BE ENERGIZED IN THE
‘OPEN POSITION

AC POWER; 2 CIRCUIT
EACH CIRCUI

3X#1 AWG SER AL
1x#1 AWG AL EGC.
<10 feet

~GROSENSE WETO
ERTER eSS

J\ Energy Storage
System (ESS)
IN BASEMENT
/ See Spec
AC POWER; 1 CIRCUI -y
EACH CIRCUIT:
6/3 ROMEX g
1x #10 AWG EGC.

<10 feet J #
i i E 4 H

EDGE ENERGY

Efficiency | Weatherization | HVAC | Solar | Geo

[

®

BOX TO FIELD WIRE 3 X #10 AWG THWN-2 (AC)
1X #10 AWG EGC LABLE IAW WITH NEC 690.54:
AC POWER: 1 CIRCUITS
PV SYSTEM DISCONNECT
5;0,:5':{‘,% THWN-2 (AC) RATED AC OUTPUT CURRENT:34.8 A
1X #10 AWG EGC NORMAL OPERATING VOLTAGE:240 VAC
UNDER GROUND TRENCH ~50 FEET
A WIRE SCHEDULE (EACH CIRCUIT)
O EQUIPMENT SCHEDULE
TAG |DESCRIPTION GAUGE | Qrv__[CONDUIT, DISTANCE
1 [SUNPOWERAC Cable, 1-Ph (3-Wire), | #10 (REF) 1 |FACTORY CABLE, WITH
TAG |NAME P/N QTY |[NOTES [CAP UNUSED CONNECTORS, CAP AS INTEGRATED CONNECTORS.
1 SOLAR MODULES  (SunPower A-Series 24 |3CIRCUIT SHOWN TIETO MOUNTING RAILS.
LENGTH OF ARRAY
420-watt Type-G 2 |CONTINUOUS EGC COPPER RACKING # 1 |ROUTED WITH PV WIRE, THEN
AC panels SYSTEM TO EARTH GROUND - IN CONDUIT AFTER JUNCTION
- BOX
2 Microlnverters SUNPOWER 24 |Mounted to modules at factory 3 | ACPOWER FROM ROOF JBsTO ACLOAD | #10(L1, 3 |ROUTESACROSS ROOF AND
FACTORY ul (CENTERS (L 12), #10 DOWN SIDE OF BUILDING to
3 [JUNCTION BOX Field determined 3 [JUNCTION BOX, LOCATED ON ROOF [THWN-2(240VAC) (E6c) LOAD CENTER/ SWITCH NEAR
MAX DERATING CURRENT (SEE CALCS METER, IN EMT. APPROX. 100
PAGE); FEET. IF ROUTED INDOORS,
4 LOAD CENTER 70-AMP 2-SPACE 4 1 SERVES AS AC DISCO AT GARAGE, MAX VOLTAGE (SEE CALCS PAGE) NM CABLE PERMISSIBLE
CIRCUIT MAIN LUG WITH 20 A OCPD 3A |ACPOWER FRO LOAD CENTER | #10(L1, 3 |ROUTES UNDER GROUND ~50
LOAD CENTER. |(AC DISC) TO MAIN LOAD CENTER AT, 12), #10 FEET
HOUSE (EGC)
OREQUIV ITHWN-2 (240 VAC)
5 RESERVED MAX DERATING CURRENT (SEE CALCS
6 Hub+ See Spec Page LOCATED IN BASEMENT PAGE);
MAX VOLTAGE (SEE CALCS PAGE)
7 ESS See Spec Page LOCATED IN BASEMENT 4 _|RESERVED
5 |Hubsto ESSENTIALAND NON-ESSENTIAL [#1(LL, 12| 4 I BASEMENT <10 FEET
LOADS PANELS N) AL #3]
THWN-2 (240 VAC) SER AL AL(EGC)
IMAX DERATING CURRENT (SEE CALCS
PAGE);
MAX VOLTAGE (SEE CALCS PAGE)
6 |Hub+toESS #6/3,#10| 3 [ROUTESIN BASEMENT, <10
6/3 ROMEX (EGC) FEET

<
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DocuSign Envelope ID: DADAE015-1E6C-4DFF-BF6A-05821A0B2EES

EDGE ENERGY

°
&
5
8
g
H
.| Conductor Sizing per Art 630.8(8)1) ELECTRICAL CALCULATIONS 5
Eric Lindblom - Montgomery County E
=
a.|Conductor must have 30 deg. C ampacity >= 125% of 49 Elm Avenue Takoma Park, MD 20912 %
current per Art 215.2(A)(1). Module 24|SurPower A-Series 420-watt Type-G AC panels 420 10080 W STC g
Inverter 24|SUNPOWER FACTORY ul ‘ 349|W max i
" b.|Conductor must have (after corrections for conditions of use) >= | 8376 >
continuous current per Table 310.16 ic Module AC Electrical ifications (REF): 5
Eval o at termination per Art 110.14(C). Pnim (DCj= 420w S
Ampacity of wire derated for conditions of must be &
current * 1.25. All string linations are rated at AC Electrical Data
50 degrees C. Output @ 240 (min/nom/max}; 211/240/264 V. %.”
- Operating Frequency {min./nom./max.) 59.3/60.0/60.5 Hz
" 2loop Sizing per Art. 690.8(B)(1] [Output Power Factor (min.} 1
a.|Round up to next size per Art 240.4(B) [AC Max. Continuous Output Current @ 240V 1.49A
Inverter Specifications: SUNPOWER FACTORY ul Energy Storage System (ESS): SunVault 1:
rfi. Conductor Sizing per Art, 690.8(B)(1) ouTPUT Inverts W Pro 6848 NA, Battery: 2x SPWR-MO01X
a.|Conductor must have 30 deg. C ampacity >= 125% of contil Input Recom. {W) FACTORY OK Rated output (W) 349|DC Rated Rated Energy 13|KWh (128 Ah)
current per Art 215.2(A)(1). Max in DCVoltage | FACTORY, oK Pezk output (W) 366|Max Uusable: DC Rated Rated Energy 12|KWh (118 Ah)
b.|Conductor must have (after corrections for conditions of use] = Max [n Current (A) FACTORY oK Norm. output Cur {A) 1.45 |Individual DC Breaker Rating 125/A E
_|continuous current per Table 310.16 max number in series: 11| Max. DC Contil Output Current 96|A (at 51.2vDC) . o]
Evall conductor temperature at termination per Art 110.14{C). \ |ok Max. AC Continuous Backup Output Current 28.50 | A (factory Prog.) o ‘8 O
‘Ampacity of wi for conditions of ination must be [AC Overcurrent Protection Device 40 A [a) ~ Z
current * 1.25. All string terminations are rated at Conductor Sizing, Inverter Input 1-way length (ft} [na Max. AC Conti Output Current (Grid tied) 27.0A 4 8 E g
75 degrees C min. NA, inverter input wiring is factory cable, designed for the purpose. Max. DC Conti Output Current 96|A Q o) [ s)
Verify Max numbers of inverters per strings is equal/less than 11 5 2 (D ("?
4.|00P Sizing max string: |C | 10[ok <=11 and A=9,8=5 <03
_ — P - EUQD
a.|Round up to next size per Art 240.4(B) Conductor sizing, Inverter Output (each circuit- -BOUNDING/WORST CASE] 1-way len, 100|Conductor sizing, Hub+ to ESS 1-way length (ft) <10feet v =W 8
Icont= 14. SO\A (1.45 A x number of inverters per ckt) Icont= 28.50/ A Battery Inverter Spec [a) > o Q
] lcont*1.25+  18.13/A oce I 20/a 204 FOR CIRC A, 15A FORCIRC B lcont*1.25+ 35.63/A ocp a0/a < 2 e el
Wire #10 AWG THWN-2 AO‘A NEC TABLE 310.16 Wire #6 AWG ROMEX 55|A NECTABLE 310.16 3 d s
" 5.|Conductor Sizing per Art. 630.8(B)(1) Temp derate factor 0.58 unitless 67|C PER NEC TBL 310.15(B){2)(.c) Temp derate factor 0.9|unitless 45| o @M z
a.|Conductor must have 30 deg. C ampacity >= 125% of derated: 23.2/A OK> 18.13f derated: \ 47.9|A OK> 35.63 ;
current per Art 215.2(A)(1). =z
" 7.|conductor Sizing per Art. 690.8(Bj(1] Conductor sizing, Hub+to ESSENTIAL AND NON-ESSENTIAL LOADS PANELS 25.00)
.| Conductor must have 30 deg. C ampacity >= 125% of conti Icont= 28.50 A Battery Inverter Spec
_ |current per Art 215.2(A){1). lcont*1.25+ 35.63 A
b.|Conductor must have (after corrections for canditions of use) >=
current per Table 310.16 Wire #1 AWG THWN-2 AL 100/A NEC TABLE 310.16 w
termination per Art 110.14(cC). Temp derate factor 1|unitless 30[c s 2
ampacity of wire derated for conditions of termination must be Conduit Fill factor 1lunitless _|Table 310.15(B)(20(a) gl |53
i current * 1.25. All inverter instions are Derated 100(A OK> 35.63] >4 sls=
rated at 75 degrees C min. O < w I = é
=] ols
use ocp 100|A Ho1Z=3120
Voltage Drop = (Amp*2*ft*ohm/ft}/V g <] z ClE<
Amp it ohm/ft |V |Note =2lz%([=8
Inverter output= 14.50 100 0.00126 240 |#10 glz 2 8 6
Inverter output= 1.52%|ok <3% |ok \ O E o
Load center output= 43.50 25.00 0.00050 20 |#6 =g 2125
Load center output= 0.45%| ok <3% ok % = <z
ESS output= 28,50 10.00 000050 | 210 |#6 2 <
£S5 output= 0.12%ok <% ok E 3
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DocusSign Envelope ID: DADAE015-1E6C-4DFF-BF6A-05821A0B2EES

SOLAR ELECTRIC SYSTEM
DISCONNECT LOCATED IN MAIN
SERVICE PANEL

[ CAUTION SOLAR CIRCUIT J

GENERAL NOTE:

ALL LABELS ARE TO MEET NEC 690 AND ANSI Z535.4

STANDARDS. SPECIFIC SYSTEMS REQUIREMENTS MAY
VERY AS PER IFC 605.11.1 SIGNS SHALL BE REFLECTIVE &

WEATHER RESISTANT WITH WHITE LETTERS ON AT LEAST

LABEL EVERY 10'
3/8" HIGH ON RED BACKGROUND

LOCATION: USE ONLY WHEN THE MAIN SERVICE
DISCONNECT IS ON THE METER (METER MAIN)
LABEL ON THE OUTSIDE OF THE METER
ENCLOSURE (WHEN THE METER ACTS AS

THE RAPID SHUTDOWN): NEC 705.10 & 690.56(B)

RAPID SHUTDOWN SWITCH
FOR SOLAR PV SYSTEM

LOCATION: PV SYSTEM DISCONNECT

AWARNINGA

ELECTRIC SHOCK HAZARD

WARNING - PHOTOVOLTAIC
POWER SOURCE

IF APPLICABLE PER IFC 605.11.1.2

PV SYSTEM POINT OF
INTERCONNECTION

EDGE ENERGY

Efficiency | Weatherization | HVAC | Solar | Geo

LOCATION: MAIN
SERVICE PANEL

[

®

DO NOT TOUCH TERMINALS
TERMINALS ON BOTH LINES AND
LOAD SIDE MAY BE ENERGIZED IN
THE OPEN POSITION

AWARNING A

DUAL POWER SUPPLY

SOURCES: UTILITY GRID AND
SOLAR PHOTOVOLTAIC SYSTEM

LOCATION: MAIN SERVICE PANEL LOCATION: PV SYSTEM DISCONNECT

6854 DISTRIBUTION DR.
BELTSVILLE, MD 20705
WWW.EDGE-GOGREEN.COM
(888) 586-3343

SOLAR PV SYSTEM EQUIPPED

WITH RAPID SHUTDOWN

TURN RAPID SHUTDOWN A wZ
SWITCH TO THE T s xs}
"OFF" POSITION TO PV PANELS z| |88
SHUTDOWN PV SYSTEM =gl B<£
AND REDUCE HEEIH:
SHOCK HAZARD D3|L 5 @g
IN ARRAY SelzE]zx
Se|2% |23
| T oz|%3|3=2
e O%. Ay, Fel 2):8
o E Ru‘.i((, %, ] 2 L‘%
S $0% s 24
Diwz o
o
ixE
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DocuSign Envelope ID: DADAE015-1E6C-4DFF-BF6A-05821A0B2EES

SunPower InvisiMount™ with R2R Grounding Clip

N

! RzrClip |

| e | ”
.. Module /

Ground Path and Compliance
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STATE OF MARYLAND, MEMBERS LICENSE NO. 41066,
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E70081E087D845E.

CAUTION

POWER TO THIS BUILDING IS ALSO
SUPPLIED FROM THE FOLLOWING
SOURCES WITH DISCONNECT(S)

EDGE ENERGY

Efficiency | Weatherization | HVAC | Solar | Geo

[

®

=
LOCATED AS SHOWN: .
,,,,, o¢z
RREE
o co ‘ i =Q
Y Bonding Components Nec m LOAD CENTER @ 'g s 8 %
Soans | 4 | Grounding Electrode to | eo0478) | EUOw
- _ L0 — W ==
= ssa?étipénfl' 690-47() UTILITY METER —— a > 8 %
2] | me | v -
Ground Wire to PHOTOVOLTAIC La §
ﬁmui;: _’:mzm 690.43(C) | 2703 ARRAY ON ROOF z
I
4 Module F‘;‘T,Tﬂ::“ 690.43(C) | 2703
5 Module Frame n/a 1703 .,
Rail to 690.43(A) E ~ gg
6 Mid Clamp to 690.43(C) | 2703 =g g|&o
Medule Frame 690.43(D) SEIEREY
o:|E2|25
Module Frame to 690.43(A) aglzxz|t2
End Clamp to 690.43(C) | 2703 z:[=2[Z20
Rail 690.43(D) —8lgz(g9
690.43(A) 49 ELM MD %% % 2§
Rail to Splice 690.43(C) 2703 -1 I
690.43(D) g guo
#508988 RevM 15 SunPower Proprietary 32l o
FIGURE 1: SUNPOWER EQUINOX GROUNDING DETAILS FIGURE 2: PLACARD IDENTIFYING LOCATION OF DISCONNECTS AND POWER SOURCES L BN
PVE-4
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A

in solar

Datasheet

Fundamentally Different.
And Better.

SunPower®Maxeon®Technology

Most powerful cell in home solar

Delivers unmatched reliability

Patented solid metal foundation prevents
breakage and corrosion

Factory-integrated Microinverter (M)
* Highest-power integrated AC modhile

¢ 60% lighter than prior SunPower
* Engineered and calibi
SunPower for SunPower AC modi

SUNPC

420-390 W Residential AC Module

ated by

DocuSigned by:

25-year energy yield per W

6/11/2022

SunPower® Maxeon®Technology

Built specifically for use with the SunPower Equinox™ system, the only fully
integrated solution designed, engineered, and warranted by one manufacturer.

1]

Highest Power Density Available.

SunPower's new Maxeon® Gen 5 cell is 65% larger than
prior generations, delivering the most powerful cell and
highest-efficiency module in residentis| solar. The result is
more power per square meter than any commercially
available salar.

Highest Lifetime Energy and Savings.
Designed to deliver 60% more energy over 25 years in
real-world conditions like partial shade and high temperatures.’

Upto
60%

more
lifetime
energy

SunPower® A-Series

Comventiansl kKol

o 5 n 5 20 F:

Years of operation

Best Reliability. Best Warranty.

with more than 25 million modules deployed around
the world, SunPower technology is proven to last. That's
why we stand behind our module and microinverter
with the industry's best 25-year Combined Power and
Product Warranty, including the highest Power Warranty
in solar.

PROFESSIONAL ENGINEER UNDER THE LAWS OF THE
STATE OF MARYLAND, MEMBERS LICENSE NO. 41066,
EXPIRATION DATE: 2023-09-08

& SunPower
@y Complete

Confidence

A-Series: A420 | A415 | A410 | A400 | A390 SunPower®Residential AC Module

Nom, (I -1) Voltage/Rangs? (V)

Inverter Model: SPWR-A4 @240 VAC
Fezk Cutput Power 366 VA
M. Continuous Quiput Power 349VA

ontinuous Cutput Current (A) 145
nits per 20 A¢l~1) Branch Clreuit? 11
Weighted Efficiency 97.0%
Hom. Fraquancy 60 Hz
ended Frequency Ranga 47-68 Hz
tCireu't Fault Current Over 3 Cy S8Arms
Overvaitage Class AC Port i
AC Port Backfead Current 18mA
Fower Factor Setiing 1.0

r Factor (adjustable)

0.71ead./ 07 lag,

ADPDG-AC ANSGAC ALID-GAT AJDD-GAC A390-GAC

INom. Power 5 (Pnomyw 420 95 410 400
Power Tol. +5/-0%
Module Ef 25 23 220 215

remp. Coef. (Power) —0.29%°C

Inregrated module-level Max. power point tracking

—40°F to +185’
122°F (50°C)
Wind: 62 psf, 3000 P, 205 kg/m? front & back
Snaw: 125 psf, 6000 Pa, 611 kg/m? front

1inch (25 mm) diameter hail 3t 52 mph (23 m/s)

-40°C to +85°C)

Wax. Ambient Temp.

Max. Load

Impact Resistance

66 Morocrystalline Viaxeon Gen 5

High-transmission tempered glass with
anti-reflactive coating

Qutdoor rated

Class 1 black anedized (highest AAMA rating)
465 1bs (21.1 kg) T

Recommended Max
Module Spacing

131n.(33 mm)

1 SunPov

pared to a Convantional Parel on s
% mora anery i (|

Sy slower degr
and Anpnurm

7

Condlitions{1000 W irradiance,
SFEand voliage A D volage|
ted as PVR"I: mvd corifir s ¢

atasheers Spedficat

NER logo,
ion inthe U.S, and

sunpower.com

5 year limited power warrenty

+ 25-year limited product warranly
~UL1703

SUL1747 / IFFR-1547

+ UL 1741 AC Module (Type 2 fire rated)
*UL62109-1/ICC 6271092

»FCCPart 15 C\q;' B

Warran!

Certifications
and
Compliance

. CAV/LSA C22.2 NO 10711
»CARule 21 {UL1
(includes Volt/v
» UL Listed PV Rapid ‘hut'fom Equipme:

Enables installation in accordance with:
» NEC 690.6 (AC module)

» NEC 690,15 AC Connactors, 630,

U

Ne

UL 2238)":
+ Rated for load break disconnect

PID Test Potential-induced degradation free

- 72.2(1835) -

Tim, (i )

40.0 (1016}
ol

Acwoo
e
W
PO SRS
o

LISTED =750
ol Fire Perfermencs: Typa 2
Please read the Safety and Installation Instructions 5:

SUNPC

» NEC 690.12 Rapid Shutdown (inside and outside the array)
J-EXD)

When used with InvisiMount racking and InvisiMount acce:
03)
Medule grounding and bonding through InvisiMount
A

When used w\h 1 AL module Q Cables and accesscries (UL 6703 and

WER’

628 for additional s

534092 RevA
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Datasheet

SunPower® SunVault™ Hub+™

Model Numbers

SUNPOWER

SV-HUB-01-A, SV-HUB-01-B

Aoplications

Self-supply, backuo, and cast savings

Special Features

12V jumpstart: YES / Generator control: YES / Rapid Power Off: YES

Supported Backup Configurations

. Whole home {up to 200 A service)

. Partial home {up to 400 A service)

Max. Allowed Service / Disconnect Rating

200 A

Norm. Allowed Service Voltage

1207240V 60 Hz, split phase

Short Circuit Rating’

0 kA 722 ka?

Overcurrent Protection Device Allowed?

100-200 A/ service entrance rated

AC Metering

Solar meter: ANSI C12.20, < 0.5% RGM | Site meter: < 2%

Connectivity

Ethernet, WiFi, and cellular

Backup Transition

Load / Generation Breakers'

Seamless

Refer to installation guide for available spaces

Overvoltage Category

oV IV

Pollution Degree

rotection Class

Scalability

Supports multiple storage and PV array systems in parallel

Dimensions 17wx46hx6in d {43 %117 %15 cm)

Weight 80 1b (36 kg)

Mounting Options Indoor 7 Outdoor

Conduit Entry Multiple; up to 3 in.

Ambient Operating

-4°F t0 122°F {-20°C to 50°C)

Temp.

Shelf Ambient o s ror e
Temp. —22°F to 140°F {(-30°C to 60°C)
Humidity 0-95%, condensing

Enclosure Type /

El Y R/ IP5
ngress Rating NEMA Type 3R / 1P54

Max. Elevation 6560 ft (2000 m)

Environment Indoor / Cutdoor

e with external suitabl
r. See the Sunliul: insts

1 Higher short circuit rating is compa
1 }-Cless fuse or C5R brs

equipment.
Guide for

type must be Installed,
See the Sunvau 5.

5 Ses the Sunvow s.
Refer i al reference infarmation.
For more dztalls, tended datashest www.

included in this datasheet are subject to change without notice,

©2021 SunPawer Corporation. All Rights Reserved, SUNPOWER, the SUNPOWER logo.
SUNVAULT, and Hub+ are trademarks or registered of SunPower Corperation
in the LS. and other couniries s well. 1-800-SUNPOWER,

Specifications

Warranty

10 years

e ANSIC12.20 (Class 0.5)

Certifications o CSAC222No.107.1
?:’;fnpliance e FCCPart15 Subclass B
. uLe7
. UL 869A
o UL1741

DocuSigned by:

TFEH RurFS Lo

E70D81E087D845E.

6/11/2022

nies

SUNPOWER'

536813 RevB

Datasheet

SUNPOWER’

SunPower® SunVault™ Energy Storage System (ESS): SunVault 13 and SunVault 26

SunVauli 26

Model Number

SV-BASE13-12-0
or SV-BASE13-12-A

SV-BASE13-12-Aand
SV-ENERGY13-12-A

3 kwh (123 Aby

26 W (256 Ah)

“2kwh (118 Ab)

24 kWh (236 Ah)

Indivicual D¢ Rating 125A/ wo pole

Nom. Internal Battery V¢ 512V

Nom. AC Vol 120/ 240 VAC 60 H, split phase
> 86%

(cont./5 min/10 sec)

6.8 KW /7.5 kW / B.5 kw

Quiput Current

285A

. AC Output Fault Current

35A

T0kA

AC Overcu ction Device 40 A/ two pole
Max. Split-Phase Imbalance L-N 4800 W
Pawer Factor (full-rated power) 2085

EDGE ENERGY

Efficiency | Weatherization | HVAC | Solar | Geo

®%

Battery Cell Chemistry

Lithium iron phosphate (LiFeP0a)

COvervoltage

1l

Pall

2 Power (Grid tied /7 Backup) 6.4 kw
wer (Grid tied) 6.0 kW
© Current (Grid tied) 27A

Shelf Ambient Temp.® —4°Fto 113°F {(-20°C t0 45°C)
30%

£-95% condensing

Initiz| Energy Res

Hurnidity
Enclosure Type /
Ingress Rating

NEMA Type 3R/ IP54

Max. Elevation 6560 ft {2000 )

User Interface

Mokil2 App, LED Panel

Dimensions 64.5h x26wx 14.8in. (164 x 66 x 38 cm)*

« SV-BASE12: 270 Ik (1225 kg) w/inverter;
Weight 5281b{239.5kg) ‘ully assembled
o SY-ENERGY13: 400 Ib (181.4 kg) fully asseimbled

Mounting Opticns Wall or floer®

Seismic Ratirg IEFE 693-2005, AC-156 Warranty 10 years
Environmental Rating Indoor and outdoor rated « FCCPart 15 Subclass B
Acoustic Noise Level <50dBA @ 1 m distance, 86°F (30°C) : ‘S‘F: Q;";’

e o Certifications i
Recommerdled 33°F to 86°F (0°C to 30°C) and cLle
Operating Temp, B o * UL1741
Ambiant Operating o 11 m0r o) . ompliance ® UL 1741 SA(CA Rule 21
Temp. 14°F to 113°F (=10°C to 45°C} « UL 9540

. UN383

rved for Intemnal consumption,
25 iti
3 Extended rs reducss battery performance.
4 Two enclosur T 26 Kwh.

5 Additional hardware details in installation
Some parameters can vary depending on

€ conditions.

rage Instaiiation Guide for guidelines, Sse wwe sunpower com/facts for
ifications includad it

AllRights Reserved. SUNPOWER, the
tered trademarks of SunPower
10-SUNPOWER,

Sea the Suny

rporation
are trademarks ar

Torpor

eki

SUNPOWER®

536812 RevB
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SunPower® InvisiMC;)untTM SunPower® InvisiMount™ | Residential Mounting System

Simple and Fast Installation

- Integrated module-to-rail grounding

InvisiMoun Images

EDGE ENERGY

Efficiency | Weatherization | HVAC | Solar | Geo

+ Pre-assembled mid and end clamps Module* / Mid Clamp and Rall Module* 7 End Clamp and Rall P

¥

+ Levitating mid clamp for easy placement

- Mid clamp width facilitates even
module spacing

®

+ Simple, pre-drilled rail splice

+ UL 2703 Listed integrated grounding

Flexible Design
+ Addresses nearly all sloped residential roofs

- Design in landscape and portrait Mid Clamp End Clamp Rail & Rail Splice Ground Lug Assembly End Cap

+ Rails enable easy obstacle management

6854 DISTRIBUTION DR.
BELTSVILLE, MD 20705

WWW.EDGE-GOGREEN.COM
(888) 586-3343

-
Customer-Preferred Aesthetics
« #1 module and #1 mounting aesthetics 3
+ Best-in-class system aesthetics Elegant Simplicity
+ Premium, low-profile design
- Black anodized components SunPawer® InvisiMount™ is a SunPower-designed InvisiMount Component Details InvisiMount Operating Conditions
Temperat 40°C o 90° C (-40° Fto 194° F
* Hidden mid clamps and end clamps rail-based mounting system. The InvisiMount system Comporent Material Welght S 2400 P . i ( e
a upl
hardware, and capped, flush rails . . ) e — Max Loz 5400 Pa downforce
addresses residential sloped roofs and combines faster . D‘ B
; nd Clamp c - - e
Part of Superior System installation time, design flexibility, and superior aesthetics. =l Black anodized aluminum alloy InvisiMount Warranties And Certifications "
« Built for use with SunPower DC and AC modules . . . Rail Splice Aluminum allo 830 g/m (9 oz/ft) Warranties 25-year product warrarty = oy
The InvisiMount product was specifically envisioned and " i arepties 5-year finish warranty B 5
- Best-in-class system reliability and aesthetics Ground Lug = 106.5 g/m (3.75 02) 4 LN RSR%)
. dt ir with Sunp dules. Th i mbly bolt; tin-plated copper lug) B ! s3 = |<=
o (T S P T e e engineered to pair with SunPower modules. The resulting e T pe—— T UL 2703 Listed I § g
monitoring app system-level approach will amplify the aesthetic and Certifications Class Afire rating when distance between =2l&= % 8
Roof Attachment Hardware Supported by roaf surface and bottom of SunPower a) g z é o>
. . . ; i : o 5235 S Z
installation benefits for both homeowners and installers. Invisilount System Design Tool module frarme s < 3 Zz|=£ |38
Jglo<|23
\gle Rafter Attachment O HEN B
Kissiicatian le Roof Decking Attachment Roof Attzchment Hardware Warranties Ve glg=
Application £ = o Xlzy
Roof Attachment oz < 4
<zl Interface for Other Roof Attachments Refer to roof attachment hardware manufaciurer’s documentation w2l =l §
S
g 32
<
sunpower.com T
¢ \*%: *Module frame that Is compatible with the ImvisiMount system required for hardware interaperabilky. ::Twm :":
&‘ /11/202 2 fits Reserved. SUNPOWER, th: ago, and || T are trademarks or registered
orp: praperty of their respect 3 SUNPOWCS L0
| HEREBY CER d in this datashaet are subject to changs without rotice. Document #308506 Rev B
SRR
G.cos
® oA
SUNPOWER =

'DATEDRAWN.

PVM-1

26
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Standoffs & Flashings
Installation Manual 907.2

n

2eJdiu

A The installer is solely responsible for:

« Complying with all applicable local or national
building codes, including any that may
supercede this manual;

Ensuring that Unirac and other products are
appropriate for the particular installation and
the installation environment;

-

Ensuring that the roof, its rafters, connections,
and other structural support members can
support the array under building live load
conditions;

Using only Unirac parts and installer-supplied
parts as specified by Unirac (substitution of
parts may void the warranty);

S
("/]
(o
=
)
(a3
o
=
K4
Y
=
=
=

Maintaining the waterproof integrity of the
roof; and

« Ensuring safe installation of all electrical
aspects of the PV array.

as ® Pub 090615-6ii
June 2009
#UNIRAC =
FH Ru

] A
O

L a%/11/2022

!

%,
E70DB1E087D845E.

See www.unirac.com/distributors for your nearest Unirac distyibutor,

IHEREBY CERTIFY THAT THIS DOCUMENT WAS © 2009 by Unirac, Inc.
Unirac welcomes input concerning the accuracy and usﬂ-fﬂemdhneﬁw i am‘ﬁ)ﬁr#ﬂlfwmwﬁcngED s
PROFESSIONAL ENGINEER UNDER THE LAWS OF THE
STATE OF MARYLAND, MEMBERS LICENSE NO. 41066,
EXPIRATION DATE: 2023-09-08

2 UNIRAC  mstallation Manual 907.2 Standoffs & Flashings
Standoffs: 3-,4-, 6-,and 7-inch lengths in each type
Shaft
0.D. Use Components
Use only with SolarMount standard or HD rails.  « Welded standoff
Raised flange 15 Secure to rafter with 2 lag screws at opposite « 2 lags, 51" x 3117 (zinc)
zinc-plated steel e corners, orienting the flange parallel to the rails.
Use with SunFrame, SolarMount standard, or « VWelded standoff
Flat top I-piece SolarMount HD rails. Secure to rafter with 2 lag  « Bolt, 315" x 114"
screws at opposite corners. Secure L-foot or « Lock washer, 3"

zinc-plated steel
<P < installer-supplied strut directly to standoff with ~ « 2 lags, 5" x 31,7

standoff hardware.

Use with SunFrame, SolarMount standard, or s Shaft
SolarMount HD rails. Secure to rafter with 2 * Base assembly
lag screws. Secure L-foot or installer-supplied « Bolt, 35" x 174" Flange Head
Flat top 2-piece 15" strut directly to standoff with standoff hardware. * Lock washer, 3"
aluminum ‘ Especially convenient when installing over * 2 lags, 5" x 3117 (zinc)
; a tile roof because flashing can be precisely  « EPDM Washer
i fitted over secured base prior to instaliation
~ of shaft.

* A lag-bot removal credit is available wherever an installer prefers to substitute a different lag bolt. The installer is solely responsible for determining wheth-
er lags are adequate to hondle live and dead foads under wind conditions at the installation site. Wind loads and lag pullout capacities are addressed in
Code-Compliant i manual for ion Manual 227) and SunFrame (Instafiation Manual 809).

Flashings for all current standoffs (1%/e” O.D. shaft)
(see illustrations, p. 3)

Flashings for other uses ('/2" - |'/s” O.D. shaft)

Part no. Dimensions
Part no.* Dimensions Collared, galvanized 990109 875 x 125"
Collared, galvanized 990101 8.75"x 12,57
Collared, aluminum 990102 875" x 12.5”
Collared, soft aluminum 990103 18" x 18"

*Packs of 12 flashings.

Flashing refers to thin, continuous pieces of sheet metal or other impervious material installed to prevent the passage of water
into a structure from an angle or joint.

Flashing generally operates on the principal that, for water to penetrate a joint, it must work itself upward against the force of
gravity or in the case of wind-driven rain, it would have to follow a tortuous path during which the driving force will be dissi-
pated.

Unirac offers flashings to be used specifically with Unirac standoffs. These flashings are collared, thereby eliminating the need
for the use of sealant between standoff and flashing. The flashing slides over the standoff, under the shingle above, and over the
shingle below.

The following installation instruction provides an explanation of planning and installation of three different applications.

EDGE ENERGY
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