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MONTGOMERY COUNTY HISTORIC PRESERVATION COMMISSION

STAFF REPORT
Address: 7101 Poplar Avenue, Takoma Park Meeting Date: 10/08/2025
Resource: Non-Contributing Resource Report Date: 10/01/2025

Takoma Park Historic District
Public Notice: 9/24/2025

Applicant: Roberta Valente and Neil Goldsman
Elena Zenke (Agent)
Tax Credit: No
Review: HAWP
Staff: Devon Murtha

Permit Number: 1131967

PROPOSAL:  Solar panel installation

STAFF RECOMMENDATION

Staff recommends that the HPC approve the Historic Area Work Permit (HAWP) application.

ARCHITECTURAL DESCRIPTION

SIGNIFICANCE: Non-Contributing Resource within the Takoma Park Historic District
STYLE: Ranch
DATE: 1950s
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PROPOSAL

The subject property is located at 7101 Poplar Avenue and contains a two-story house with a gabled roof.
It is a Non-contributing Resource within the Takoma Park Historic District. In 2004, the HPC approved a
second-story addition. !

Figure 2: ubject perty from the righ-af-wa lang Maple Avenue (c. 1 980).

The applicant proposes to install nineteen (19) solar panels in two (2) arrays on the main roof of the subject
property. The HD Hyundai solar modules will be mounted to the asphalt shingle roof with Ironridge mounts.
The load center and disconnect switch will be installed on the south elevation.
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Figure 3: The site plan (left) shows the proposed solar panel locations and the building’s relationship to the
public right-of-way along Poplar Avenue. The roof plan (right) shows the proposed location of the solar panels
and the equipment location.

I'See HAWP 37/03-04YY documentation here:
https://mcatlas.org/tiles/06 HistoricPreservation PhotoArchives/Padlock/HAR60640009/Box079/37-03-
04YY Takoma%?20Park%20Historic%20District 7101%20Poplar%20Ave 08-13-2004.pdf.
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https://mcatlas.org/tiles/06_HistoricPreservation_PhotoArchives/Padlock/HAR60640009/Box079/37-03-04YY_Takoma%20Park%20Historic%20District_7101%20Poplar%20Ave_08-13-2004.pdf
https://mcatlas.org/tiles/06_HistoricPreservation_PhotoArchives/Padlock/HAR60640009/Box079/37-03-04YY_Takoma%20Park%20Historic%20District_7101%20Poplar%20Ave_08-13-2004.pdf
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Figure 4: Installation details for solar panel modules and mounts.

APPLICABLE GUIDELINES

The Historic Preservation Office and Historic Preservation Commission (HPC) consult several documents
when reviewing alterations and new construction within the Takoma Park Historic District. 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 24A4),
and the Secretary of the Interior’s Standards for Rehabilitation (Standards), and the HPC’s Policy No. 20-
01: Addressing Emergency Climate Mobilization Through The Installation of Roof-Mounted Solar Panels,
The pertinent information in these four documents is outlined below.

Takoma Park Historic District Guidelines
There are two broad planning and design concepts which apply to all categories. These are:

o 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.

Non-Contributing/Out-of-Period Resources are either buildings that are of little or no architectural and
historical significance to the historic district or are newer buildings that have been constructed outside of
the district' s primary periods of historical importance. These types of resources should receive the most
lenient level of design review.

Most alterations and additions to Non-Contributing/Out-of-Period Resources should be approved as a
matter of course. The only exceptions would be major additions and alterations to the scale and massing of
Non-Contributing/Out-of-Period Resources which affect the surrounding streetscape and/or landscape and
could impair the character of the historic district as a whole.
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Demolition of Non-Contributing/Out-of-Period Resources should be permitted. However, any new building
constructed in the place of a demolished building should be reviewed under the guidelines for new
construction that follow.

Montgomery County Code, Chapter 244-8

The following guidance which pertains to this project are as follows:

(b) 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;

(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 is better served by granting the permit.

(d) 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 applicable Standards are as follows:

2.

10.

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.

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.

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

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;

4
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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;
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, c¢) 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

Staff generally supports the installation of the proposed solar panels and recommends approval.

Staff evaluated the proposed placement of the solar panels on the subject property against the guidance
provided by Historic Preservation Commission Policy No. 20-01. In determining the most appropriate
placement of solar panels, the policy outlines several preferred locations, including (in order of preference),
in ground-mounted arrays, on accessory structures, on non-historic building additions, and on the rear of
the property. Due to the small lot size, substantial tree coverage, and lack of accessory structures, the
primary and secondary preferred locations are not feasible placement options for the subject property.

Both proposed arrays will be installed on the non-historic second story roof, which is a tertiary preferred
location. The arrays will be visible from the right-of-way from Poplar Avenue from some vantage points
but are relatively inconspicuous due to the height and pitch of the roofs (Figure 5).
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Figure 5: View of subject property from the right-of-way along Poplar Avenue. The proposed location of the solar
panel is notated with a yellow arrow.

The applicant submitted compelling justification for the placement of the panels. The home had an annual
usage of roughly 10,702 kWh in 2024. The proposed system is estimated to generate 10,745 kWh in
annual production, accounting for all the energy needs of the household. Due to the roof orientation, the
panels on the south-facing side roof generate the most energy, following by those on the west-facing
front. Relocating either of the arrays to the rear (east-facing) roof of the property would significantly
hinder the energy capacity of the project.
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Figure 6: Shape map for the subject property.
Staff acknowledges that both arrays will be visible from some vantage points along Poplar Avenue;
however, per the Guidelines, Staff finds that their installation will not impact the existing pattern of the
streetscape. Photovoltaic systems are already an established element of the district and the HPC has
approved the installation of solar panels in locations visible from the right-of-way on similar resources. In
2021, the HPC approved the installation of solar panels on the front-facing slope of 7004 Poplar Avenue, a
non-contributing resource on the same block as the subject property (Figure 7). In 2017, the HPC approved
the installation of solar panels on the front-facing slope of 7101 Sycamore Avenue, a non-contributing
resource on a nearby block (Figure 7). Per the Guidelines, alterations to non-contributing resources that do
not affect the overall massing and scale of the property should be approved as a matter of course.
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Figure 7: View of the 7004 Poplar Avenue (left) and 7101 Sycamore Avenue (right) from th

™

e right-of-way.

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

STAFF RECOMMENDATION

Staff recommends that the HPC approve the Historic Area Work Permit (HAWP) application

under the Criteria for Issuance in Chapter 24A-8(b)(1) and (2), and Chapter 24A-8(d), having found that
the proposal will not substantially alter the exterior features of the historic resource and is compatible in
character with the purposes of Chapter 24A;

The Takoma Park Historic District Guidelines;
and with the Secretary of the Interior’s Standards for Rehabilitation # 2, 9, and 10

and with the Historic Preservation Commission Policy No. 20-01: Addressing Emergency Climate
Mobilization Through The Installation of Roof-Mounted Solar Panels;

and with the general condition that the applicant shall present an electronic set of drawings, if applicable,
to 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 HPC as a revised HAWP application
at staff’s discretion;

and with the general condition that the applicant shall notify the HPC 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 301-495-1328 or devon.murtha@montgomeryplanning.org to schedule a
follow-up site visit.



mailto:devon.murtha@montgomeryplanning.org

FOR STAFF ONLY:
HAWPH 1131967

AR ¢\ APPLICATION FOR  PATEASSIGNED
& | HISTORIC AREA WORK PERMIT

HISTORIC PRESERVATION COMMISSION

.. /;14?“:@20 301.563.3400
APPLICANT:
Name: RODerta Valente, Neil Goldsman Eman: TOPValente@dvpolicy.com
address: 1 101 Poplar Ave oy 1akoma Park 20912
Daytime Phone: 240-354-4842 Tax Account No.: 01066255

AQENT/CONTACT (if applicable):

Name: ElENA ZENKE Eman. €lENa@beehappysolar.com
agaress: |1 129 West St. #432 ar: Annapolis ./ 21401
Daytime Phone: 703-474-1410 Contractor Registration No.: 157681

LOCATION OF BUILDING/PREMISE: MIHP # of Historic Property

Is the Property Located within an Historic District? XYes/Dlstrict 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.

Are other Planning and/or Hearlng Examiner Approvals /Reviews Required as part of this Application?
(Conditional Use, Varlance, Record Plat, etc.?) If YES, Include Information on these reviews as
supplemental Information.

Bullding Number: 71 01 Street: Poplar Avenue
Town/Clty: Ta koma Park Nearest Cross Street:
Lot: 44 Block: 21 Subdivision: 0025 Parcel: ___

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

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

[] Addition ] Fence [] Tree removal/planting

] Demolition ] Hardscape/Landscape [] Window/Door

[]  Grading/Excavation Roof [] oOther

| 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 hereby acknowledge and accept this to be a condition for the issuance of this permit.
09/08/2025

Signature of owner or authorized agent Date



HAWP APPLICATION: MAILING ADDRESSES FOR NOTIFING
[Owner, Owner’s Agent, Adjacent and Confronting Property Owners]

Owner’s mailing address
7101 Poplar Ave.

Takoma Park, MD 20912

Owner’s Agent’s mailing address
1125 West St, #432

Annapolis, MD 21401

Adjacent and confronting Property Owners mailing addresses

7021 Poplar Avenue
Takoma Park MD 20912

7103 Poplar Avenue
Takoma Park MD 20912

7100 Poplar Avenue
Takoma Park MD 20912

7018 Poplar Avenue
Takoma Park MD 20912

7102 Poplar Avenue
Takoma Park MD 20912

7016 Sycamore Avenue, Takoma Park 20912
7100 Sycamore Avenue, Takoma Park 20912

7102 Sycamore Avenue, Takoma Park 20912




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

Residential area, single family home

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

Installation of 19 solar panels attached flush to existing south and west roof of the house. Roof shingles
replacement of the south and west roofs.



Solar Panels

Work Item 1:

escription of Current Condition:

IProposed Work:

Installation of 19 black solar panels attached flush to the
roof of the house

Partial Roof Replacement
Work Item 2: P

escription of Current Condition:

troposed Work:

eplacement of the south and west roofs of the house with
new shingles to match the existing ones.

Work Item 3:

escription of Current Condition:

IProposed Work:




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 * * * * *

5

Deck/Porch * * * * * *
Fence/Wall * * * * * * *
Driveway/ * * * * * *
Parking Area
Grading/Exc * * * * * *
avation/Land
scaing
Tree Removal * * * * * *
Siding/ Roof * * * * * *
Changes
Window/ * * * * * *
Door Changes
Masonry * * * * * *
Repair/
Repoint
Signs * * * * * *
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ROBERTA VALENTE AND NEIL GOLDSMAN RESIDENCE
NEW GRID-INTERACTIVE PHOTOVOLTAIC SYSTEM
DC SYSTEM SIZE (8.265 KW)

BEE HAPPY

SYSTEM DETAILS

DESCRIPTION NEW GRID-INTERACTIVE PHOTOVOLTAIC
SYSTEM WITH NO BATTERY STORAGE

DC RATING OF SYSTEM SYSTEM SIZE :8.265 KW DC STC

AC RATING OF SYSTEM 6.080 KW

AC OUTPUT CURRENT 31.58 A

NO. OF MODULES (19) HD HYUNDAI HIS-T435NF (BK)(435W)
SOLAR MODULES

NO. OF INVERTERS (19) ENPHASE IQ8MC-72-M-US
MICROINVERTERS

POINT OF
INTERCONNECTION LINE SIDE TAP IN THE MSP

(1) BRANCH OF CIRCUIT 10 MODULES
ARRAY STRINGING (1) BRANCH OF CIRCUIT 9 MODULES

SITE DETAILS

ASHRAE EXTREME LOW -14°C

ASHRAE 2% HIGH 34°C

GROUND SNOW LOAD 30 PSF

WIND SPEED 115MPH (ASCE 7-16)

RISK CATEGORY I

WIND EXPOSURE CATEGORY B

GOVERNING CODES

INTERNATIONAL BUILDING CODE (IBC) 2021

INTERNATIONAL FIRE CODE (IFC) 2021

INTERNATIONAL RESIDENTIAL CODE (IRC) 2021

NATIONAL ELECTRICAL CODE (NEC) 2017

SHEET INDEX

SHEET NO. SHEET NAME

A-00 SITE MAP & VICINITY MAP

A-01 ROOF PLAN & MODULES

-01 ARRAY LAYOUT

-02 STRUCTURAL ATTACHMENT DETAIL

-01 ELECTRICAL LINE DIAGRAM

-02 WIRING CALCULATIONS

-03 SYSTEM LABELING

-01 MODULE DATASHEET

-02 MICROINVERTER DATASHEET

-03 COMBINER DATASHEET

- 04 RACKING DATASHEET

-05 ATTACHMENT DATASHEET

PROFESSIONAL CERTIFICATION, 1 HEREBY
CERTIFY THAT THESE DOCUMENTS WERE
PREPARED OR APPROVED BY ME, AND THAT]
1AM A DULY LICENSED PROFESSIONAL
ENGINEER UNDER THE LAWS OF THE STATE
OF MARYLAND

LICENSE NUMBER: 56915

EXPIRATION DATE: 12/16/2026

3' SETBACK
(N) PV ARRAY

(N) AC DISCONNECT
(FUSED)(INSIDE BASEMENT)

(N) COMBINER PANEL
(OUTSIDE HOUSE)
(N) AC DISCONNECT
(NON-FUSED)(OUTSIDE HOUSE)

(E) UTILITY METER
(OUTSIDE HOUSE)

(E) MAIN SERVICE PANEL
(INSIDE BASEMENT)

SITE MAP (N.T.S)

BEE HAPPY SOLAR
1125 WEST ST, SUITE 432
ANNAPOLIS, MD 21401
TEL: 888-270-4030
BEE HAPPYSOLAR.COM
MHIC 157681

Signature with Seal

(e}
hg
7101 Poplar Ave,

Takoma Park,
MO 2002 USA

ROBERTA VALENTE AND NEIL
GOLDSMAN

7101 POPLAR AVE,
USA

TAKOMA PARK, MD 20912,

WIND FLOW MAP

PERMIT DEVELOPER

DATE 08/25/2025

DESIGNER owv

REVIEWER

SHEET NAME

SITE MAP &
VICINITY MAP

SHEET NUMBER

A-00




MODULE TYPE, DIMENSIONS & WEIGHT

NUMBER OF MODULES = 19 MODULES

MODULE TYPE = HD HYUNDAI HIS-T435NF(BK)(435W) SOLAR MODULES
WEIGHT = 53.57 LBS / 24.3 KG.

MODULE DIMENSIONS = 67.8"X44.6" = 21.00 SF

NUMBER OF INVERTER = 19 MICROINVERTERS
INVERTER TYPE = ENPHASE IQ8MC-72-M-US MICROINVERTERS

DC SYSTEM SIZE: 8.265 KW
AC SYSTEM SIZE: 6.080 KW

(N) PV ARRAY

ROOF ACCESS POINT

(E) MAIN SERVICE PANEL
(INSIDE BASEMENT)

PROFESSIONAL CERTIFICATION, I HEREBY
CERTIFY THAT THESE DOCUMENTS WERE
PREPARED OR APPROVED BY ME, AND THAT
I AM A DULY LICENSED PROFESSIONAL
ENGINEER UNDER THE LAWS OF THE STATE
OF MARYLAND

LICENSE NUMBER: 56915

EXPIRATION DATE: 12/16/2026
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36" SETBACK

ROOF 1

NOTES:
1. LOCATION OF JUNCTION BOX(ES), AC
DISCONNECTS(S), AC COMBINER PANEL(S), AND OTHER
ELECTRICAL EQUIPMENT(S) RELEVANT TO PV
INSTALLATION SUBJECT TO CHANGE BASED ON SITE
CONDITIONS.
2. SETBACKS AT RIDGES CAN BE REDUCED TO 18 INCHES
IN COMPLIANCE WITH IBC 2021:
TOTAL PLAN VIEW AREA = 1346.56 SQFT
TOTAL PV AREA = 19(67.8IN)(44.6 IN)/(144 INA2)

= 398.98 SQFT
(398.98 SQFT/1346.56 SQFT)100 = 29.63%
TOTAL PV AREA POPULATES 29.63% OF TOTAL PLAN
VIEW AREA AND IS WITHIN THE 33% REQUIREMENT.

(N) CONDUIT RUN
ROOF ACCESS POINT

(N) AC DISCONNECT

(FUSED)(INSIDE BASEMENT)

(N) COMBINER PANEL

(OUTSIDE HOUSE)
(N) AC DISCONNECT

(NON-FUSED)(OUTSIDE HOUSE)

(E) UTILITY METER
(OUTSIDE HOUSE)

oHe
BEE HAPPY

BEE HAPPY SOLAR
1125 WEST ST, SUITE 432
ANNAPOLIS, MD 21401
TEL: 888-270-4030
BEE HAPPYSOLAR.COM
MHIC 157681

Signature with Seal

7101 POPLAR AVE,
USA

ROBERTA VALENTE AND NEIL
GOLDSMAN
TAKOMA PARK, MD 20912,

LEGENDS

UM | -UTILITY METER
- MAIN SERVICE PANEL

- JUNCTION BOX

- AC DISCONNECT
- COMBINER PANEL

- FIRE SETBACK

- VENT, ATTIC FAN
(ROOF OBSTRUCTION)

- CONDUIT
—— -STRING

PERMIT DEVELOPER

DATE 08/25/2025

DESIGNER ow

REVIEWER

SHEET NAME

ROOF PLAN
& MODULES

SHEET NUMBER

A-01




ROOF DESCRIPTION: PROFESSIONAL CERTIFICATION, I HEREBY
Wiy, CERTIFY THAT THESE DOCUMENTS WERE

W ,
(ROOF #1) ROOF #2 e ""A’?{%’/// PREPARED OR APPROVED BY ME, AND THAT] BEE HAPPY
MODULES - 10 MODULES - 9 o Sy, |1 AM A DULY LICENSED PROFESSIONAL . .

ROOF TILT - 45° ROOF TILT - 24° ! ; 7."', ENGINEER UNDER THE LAWS OF THE STATE BEE HAPPY SOLAR

ROOF AZIMUTH - 159° ROOF AZIMUTH - 249° 3 :  =|oF MARYLAND N ANNAPOLIS. WD 21401

RAFTER SIZE - 2'X6"@24" O.C. RAFTER SIZE - 2"X6"@24" O.C. ., N2/ /5 S|LICENSE NUMBER: 56915 BEE HAPPYSOLAR GOM

EXPIRATION DATE: 12/16/2026 MHIC 157681

Signature with Seal

36" SETBACK

USA

40]_6"

7101 POPLAR AVE,
TAKOMA PARK, MD 20912,

ROBERTA VALENTE AND NEIL
GOLDSMAN

40'_6"

s/ 19'-10" 7
J ROOF#1 (N) SOLAR MODULE N ROOF #2

PERMIT DEVELOPER

DATE 08/25/2025

w DESIGNER owv

REVIEWER

V
"] -FIRE SETBACK SHEET NAME

O[] -VENT, ATTIC FAN ARRAY
(ROOF OBSTRUCTION) LAYOUT
e -PVROOF ATTACHMENT
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PHOTOVOLTAIC MODULE GENERAL NOTES:

1. APPLICABLE CODE: INTERNATIONAL RESIDENTIAL CODE 2021
MINIMUM DESIGN LOADS FOR BUILDING AND OTHER STRUCTURES

2. BOLT DIAMETER AND EMBEDMENT LENGTHS ARE DESIGNED PER NDS
REQUIREMENTS. ALL BOLT CAPACITIES ARE BASED ON A
WOOD ROOF RAFTER AS EMBEDMENT MATERIAL.

3. ALL WIND DESIGN CRITERIA AND PARAMETERS ARE FOR HIP AND GABLE
RESIDENTIAL ROOFS, CONSIDERING FROM A 7° TO A MAXIMUM 45° (2/12 TO A
MAXIMUM 9/12 PITCH) ROOF IN SCHEDULE. ALL RESIDENTIAL ROOFS SHALL NOT
EXCEED 30'-0" MEAN ROOF HEIGHT.

4. ROOF SEALANTS SHALL CONFORM TO ASTM C920 AND ASTM 6511.

5. THIS SHEET REFLECTS STRUCTURAL CONNECTIONS ONLY. REFER TO
MANUFACTURERS' MANUAL FOR ALL ARCHITECTURAL, MECHANICAL,
ELECTRICAL, AND SOLAR SPECS.

6. ALL ALUMINUM COMPONENTS SHALL BE ANODIZED ALUMINUM 6105-T5 UNLESS
OTHERWISE NOTED.
7. LAG BOLTS SHALL BE ASTM A276 STAINLESS STEEL UNLESS OTHERWISE NOTED.
8. ALL RAILING AND MODULES SHALL BE INSTALLED PER
MANUFACTURERS' INSTRUCTIONS.

9. | CERTIFY THAT THE INSTALLATION OF THE MODULES IS IN COMPLIANCE

IRONRIDGE (QUICK MOUNT HALO ULTRAGRIP)

WITH INTERNATIONAL RESIDENTIAL CODE 2021 AND INTERNATIONAL BUILDING CODE 2021.

BUILDING STRUCTURE WILL SAFELY ACCOMMODATE CALCULATED
WIND LATERAL AND UPLIFT FORCES, AND EQUIPMENT DEAD LOADS.

WOOD ROOF
RAFTER TYP.

WOOD SHEATHING

IRONRIDGE (XR10) RAILS

WOOD SHEATHING

IRONRIDGE (XR10) RAILS

41 ENG\\\\

/////uu\\\\ W

IRONRIDGE (QUICKMOUNT HALO ULTRAGRIP)

7
\

- RELEASE LINER

///////

= i \
p
i i
i

/A
w‘\

\ WOOD ROOF
RAFTER TYP.
ATTACHMENT DETAIL

EMBED.2.5" INTO ROOF FRAMING
PER ATTACHMENT

o

BEE HAPPY

BEE HAPPY SOLAR
1125 WEST ST, SUITE 432
ANNAPOLIS, MD 21401
TEL: 888-270-4030
BEE HAPPYSOLAR.COM
MHIC 157681

Signature with Seal

#14 RD STRUCTURAL SCREW MIN.

7101 POPLAR AVE,
USA

TAKOMA PARK, MD 20912,

ROBERTA VALENTE AND NEIL
GOLDSMAN

RELEASE LINER

PROFESSIONAL CERTIFICATION, I HEREBY
CERTIFY THAT THESE DOCUMENTS WERE
PREPARED OR APPROVED BY ME, AND THAT]
1AM A DULY LICENSED PROFESSIONAL
ENGINEER UNDER THE LAWS OF THE STATE
OF MARYLAND

LICENSE NUMBER: 56915

EXPIRATION DATE: 12/16/2026

STRUCTURAL ATTACHMENT DETAILS FOR ASPHALT SHINGLE
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MODULE SPECIFICATION

MICRO INVERTER SPECIFICATION

MANUFACTURER

HD HYUNDAI SOLAR

MANUFACTURER ENPHASE

ARRAY DETAILS

NOTE:

MODEL NO

HIS-T435NF (BK)(435W)

MODEL NO. 1Q8MC-72-M-US

DC SYSTEM SIZE

1. SUBJECT PV SYSTEMS HAS BEEN DESIGNED TO MEET THE

8.265 KW REQUIREMENTS OF THE NEC 2017, NFPA 70. INCLUDING MAXIMUM

OPEN CIRCUIT VOLTAGE (Voc)

38.90V

MAX. OUTPUT POWER 320W

AC SYSTEM SIZE

SHORT CIRCUIT CURRENT(Isc)

14.19A

MAX. AC OUTPUT VOLTAGE 240V

TOTAL NO. OF MODULES

1 APPLICABLE.

AC OUTPUT CURRENT 1.33A

NO. OF MODULE PER STRING

1@10,1@9 2. PROVIDE TAP BOX IN COMPLIANCE WITH 312.8 IF PANEL GUTTER

SPACE IS INADEQUATE.

NUMBER OF MODULE STRINGS, MAXIMUM NUMBER OF MODULES PER
6.080 KW STRING, MAXIMUM OUTPUT, MODULE MANUFACTURER AND MODEL
NUMBER, INVERTER MANUFACTURER AND MODEL NUMBER, AS

BEE HAPPY

BEE HAPPY SOLAR
1125 WEST ST, SUITE 432
ANNAPOLIS, MD 21401
TEL: 888-270-4030
BEE HAPPYSOLAR.COM

RATED VOLTAGE (Vmpp) 32.08V NO. OF STRING 2

MHIC 157681

RATED CURRENT (Impp) 13.56A Signature with Seal

NOTE: CONDUIT RUN AS PER NEC 2017
NOTE: EXTERIOR AC DISCONNECT IS LOCKABLE, TAGGABLE, VISIBLE BREAK AND ACCESSIBLE 24/7

CONDUIT SCHEDULE

DESCRIPTION CONDUIT SIZE

SMART INVERTER COMPLIANCE ENPHASE Q-CABLES, (1)#6 BARE CU (G) N/A FREE AIR

WITH IEEE-1547-2018 AND
CERTIFIED TO UL-1741-SB

(2) #10 AWG THWN-2 CU (L1), (2) #10 AWG THWN-2 CU (L2), (1)#8 AWG THWN-2 CU (G) IN 3/4" EMT CONDUIT

(3) #6 AWG THWN-2 CU (L1,L2,N) , (1) #8 AWG THWN-2 CU (G)

IN 3/4" EMT CONDUIT

(3) #6 AWG THWN-2 CU (L1,L2,N), (1) #8 AWG THWN-2 CU (G) IN 3/4" EMT CONDUIT

GOLDSMAN
USA

(N) 125A ENPHASE

(N)JUNCTION BOX, 1Q AC COMBINER-4
240V, NEMA 3R 120/240V
UL LISTED NEMA 3R

7101 POPLAR AVE,
TAKOMA PARK, MD 20912,

(1) BRANCH OF 10 MODULES WITH
MICROINVERTERS

(E) 200 A MAIN SERVICE
PANEL RATED

LINE SIDE TAP
WITH INSULATION
PIERCING 705.11

ROBERTA VALENTE AND NEIL

(N)) SERVICE RATED 60A AC
DISCONNECT DISCONNECT 240V,FUSED
240V,NON-FUSED WITH 35A BREAKER NEMA 3R,

NEMA 3R, UL LISTED UL LISTED

(N)60A EXTERIOR AC

1Q GATEWAY

(E)200A/2P

(1) BRANCH OF 9 MODULES WITH
MICROINVERTERS (N)35A

o o
‘ ‘ 1
s

[N

\

(E) UTILITY METER

PERMIT DEVELOPER

DATE 08/25/2025
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B8
ELECTRICAL CALCULATIONS: GENERAL ELECTRICAL NOTES:

BEE HAPPY
1. THE DC AND AC CONNECTORS OF THE ENPHASE IQ8MC-72-M-US MICROINVERTERS : .
ARE LISTED TO MEET REQUIREMENTS AS A DISCONNECT MEANS AS ALLOWED BY {128 WEST &1, SUITE 432
NEC 690.15(A). ghoaperelivring
(A) BEFORE IQ COMBINER PANEL BEE HAPPYSOLAR COM

MHIC 157681

AMBIENT TEMPERATURE - = 34°C ...NEC 310.15(B)(2) . MICROINVERTER BRANCH CIRCUIT CONDUCTORS ARE MANUFACTURED ENPHASE Q St o Som
TEMPERATURE DERATE FACTOR - 0.96 ...NEC 310.15(B)(1)(1) CABLES LISTED FOR USE IN 20A OR LESS CIRCUITS OF ENPHASE IQ
GROUPING FACTOR -0.8...NEC 310.15(C)(1) MICROINVERTERS. THEY ARE ROHS, OIL RESISTANT, AND UV RESISTANT. THEY
CONTAIN AWG CONDUCTORS OF TYPE THHN/THWN-2 DRY/WET AND CERTIFIED TO
UL3003 AND UL 9703. THE CABLE'S DOUBLE INSULATED RATING REQUIRES NO
CONDUCTOR AMPACITY NEUTRAL OR GROUNDED CONDUCTOR.
= (INV O/P CURRENT )x 1.25/A.T.F/ G.F ..NEC 690.8(B)
= [(10x 1.33) x 1.25] / 0.96 / 0.8 . ALL  METAL  ENCLOSURES,  RACEWAYS, CABLES AND  EXPOSED
= 2164 A NONCURRENT-CARRYING METAL PARTS OF EQUIPMENT SHALL BE GROUNDED TO
SELECTED CONDUCTOR - #10 THWN-2 .. NEC 310.16 EARTH AS REQUIRED BY NEC 250.4(B) AND PART III OF NEC ARTICLE 250 AND
EQUIPMENT GROUNDING CONDUCTORS SHALL BE SIZED ACCORDING TO NEC
690.45. THE GROUNDING ELECTRODE SYSTEM SHALL ADHERE TO 690.47(A)

1.  CURRENT CARRYING CONDUCTOR

(B) AFTER IQ COMBINER PANEL
TEMPERATURE DERATE FACTOR - 0.96 . PV SYSTEM DISCONNECT SHALL BE READILY ACCESSIBLE.

GROUPING FACTOR - 1

POINT-OF-CONNECTION SHALL BE MADE IN COMPLIANCE WITH NEC 705.12

USA

CONDUCTOR AMPACITY . UTILITY HAS 24-HR UNRESTRICTED ACCESS TO ALL PHOTOVOLTAIC SYSTEM
= (TOTAL INV O/P CURRENT) x 1.25/0.96 / 1 ...NEC 690.8(B) COMPONENTS LOCATED AT THE SERVICE ENTRANCE.

=[(19x 1.33) x 1.25] / 0.96 / 1

7101 POPLAR AVE,
TAKOMA PARK, MD 20912,

ROBERTA VALENTE AND NEIL
GOLDSMAN

=32.90 A . MODULES CONFORM TO AND ARE LISTED UNDER UL 1703. OPTIMIZERS CONFORM

TO AND ARE LISTED UNDER UL 1741.

SELECTED CONDUCTOR - #6 THWN-2 ...NEC 310.16

. CONDUCTORS EXPOSED TO SUNLIGHT SHALL BE LISTED AS SUNLIGHT RESISTANT
2. PV OVER CURRENT PROTECTION  ..NEC 690.9(B) PER NEC ARTICLE 300.6(C)(1) AND ARTICLE 310.10 (D).
= TOTAL INVERTER O/P CURRENT x 1.25
= (19 x 1.33) x 1.25 = 31.59 A
SELECTED OCPD =35A

CONDUCTORS EXPOSED TO WET LOCATIONS SHALL BE SUITABLE FOR USE IN WET
LOCATIONS PER NEC ARTICLE 310.10 (C).
GROUNDING NOTES:

PV MODULE AND RACKING GROUNDING AS PER APPROVED INSTALLATION PRACTICE AND
IN LINE WITH MANUFACTURE'S GUIDELINES.
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DATE 08/25/2025
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SOLAR AC DISCONNECT & INVERTER LABELS

WARNING

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

AC COMBINER PANEL LABELS

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

TURN RAPID SHUTDOWN

SWITCH TO THE e
"OFF” POSITION TO PV PANELS

SHUTDOWN PV SYSTEM
AND REDUCE
SHOCK HAZARD [j
IN ARRAY

CONDUIT LABELS

CAUTION

PHOTOVOLTAIC AC SOURCE

SERVICE PANEL LABEL

THIS SERVICE IS ALSO SERVED BY / SYSTEM WITH
RAPID SHUTDOWN. INVERTERS L ED ON ROOF
AUTO DE-ENERGISE WHEN SOLA /ICE MAIN IS

IN OPEN POSITION.
THE DC CONDUCTORS OF THE PV SYSTEM ARE
UNGROUNDED AND MAY BE ENEGIZED.
IF BACKFEED BREAKER PRESENT DO NOT RELOCATE
THIS OVERCURRENT DEVICE.

CAUTION

DO NOT DISCONNECT
UNDER LOAD

WARNING

ELECTRIC SHOCK HAZARD
NO USER SERVICEABLE PARTS INSIDE
CONTACT AUTHORIZED SERVICE PROVIDE
FOR ASSISTANCE

WARNING

ELECTRIC SHOCK HAZARD
THE DC CONDUCTORS OF THIS
PHOTOVOLTAIC SYSTEM ARE
UNGROUNDED AND MAY BE ENERGIZED

PHOTOVOLTAIC SYSTEM
EQUIPPED WITH RAPID
SHUTDOWN

UTILITY METER

/I DUAL POWER SOURCE A\

WARNING /1\

POWER TO THIS BUILDING IS ALSO SUPPLIED FROM THE FOLLOWING
SOURCES WITH DISCONNECTS LOCATED AS SHOWN

BEE HAPPY

NOTICE

THIS SYSTEM IS EQUIPPED WITH RAPID
SHUTDOWN ROOFTOP INVERTERS WILL
DE-ENERGISE AT SERVICE PANEL OUTAGE

(N) PV ARRAY

(E) MAIN SERVICE PANEL
(INSIDE BASEMENT)

(E) UTILITY METER
(OUTSIDE HOUSE)

ROOF 1

(N) AC DISCONNECT

(FUSED)

(INSIDE BASEMENT)

(N) COMBINER PANEL

(OUTSIDE HOUSE)

(N) AC DISCONNECT

(NON-FUSED)(OUTSIDE HOUSE)

BEE HAPPY SOLAR
1125 WEST ST, SUITE 432
ANNAPOLIS, MD 21401
TEL: 888-270-4030
BEE HAPPYSOLAR.COM
MHIC 157681

Signature with Seal

7101 POPLAR AVE,
USA

TAKOMA PARK, MD 20912,

ROBERTA VALENTE AND NEIL
GOLDSMAN

NOTICE

AC COMBINER AND DATA AQUISITION.
DO NOT ADD LOADS.
DO NOT TOUCH TERMINALS.
LINE AND LOAD SIDE MAY BE ENERGIZED
IN OPEN POSITION.

CAUTION

SOLAR CIRCUIT

EMERGENCY CONTACT
BEE HAPPY SOLAR

888-270-4030

SITE ADDRESS: 7101 POPLAR AVE, TAKOMA PARK, MD 20912, USA
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H HYUNDAI
ENERGY SOLUTIONS

eng.hd-hyundaies.co kr

( PRELIMINARY |

HD HYUNDAI SOLAR MODULE

NF(BK) Series

Premium N-Type TOPCon Module

HiS-T425NF(BK) | HiS-T430NF(BK) | HiS-T435NF(BK)

22,28%

22.28%
High Efficiency

HD Hyundai's Warranty Provisions

Electrical Characteristics

HiS T425NF (B0 H-T43ONF )

Item Unlt BNPI**
Nominal output (Pmax) | 425 470 430
Open circuit voltage (Voc) | 38. 38.64
Short circuit current (Isc) | .95 15.46
Voltage at Pmax (Vmpp) | . 31.98
Current at Pmax (Impp) | . 14.72

HiS-T435NF(BK)
BNI"\
475
38.85
15.63
3203
14.86

BEE HAPPY

BEE HAPPY SOLAR
1125 WEST ST, SUITE 432
ANNAPOLIS, MD 21401
TEL: 888-270-4030
BEE HAPPYSOLAR.COM
MHIC 157681

Module efficiency

Power Class Sorting 0~+5
Temperature coefficient of Pmax | -0,290
Temperature coefficient of Voc -0.250
Temperature coefficient of Isc ‘ | 0.043
Bifaciality % | 805

perature 25°C,
**The electrical properties of BNPl a ponding t

Additional Power Gain from rear side

Pmpp gain Pmpp [W] Vmpp [V] Impp [A]

Voc [V] Isc [A]
38.70 14.82

Signature with Seal

15% 495 | 31.85 15.63

|

5% | 452 31.85 1418
|
| 538 31.85 16.88

38.70 16.23
38.70 17.64

*Electrical characteristics with different rear power gain (reference to 43

Mechanical Characteristics

[ 1,722mm (L) x 1,134mm (W) x 30mm (H)

| (67.8inx 44.6inx 1.2in)

Weight | 24.3kg (53.57 Ibs)

Solar Cells | N-Type TOPCon, 108 (6x18) monocrystalline 16BB half-cut bifacial cells

| Cable: (+)1,200mm(47.2in), (-)1,200mm(47.2in) / Customized length available
Connector : St3ubli MC4 genuine Connector

Dimensions

Output Cables

Junction Box [ 3-part, 3 bypass diodes, IP68 rated

| Front: 2.0mm(0.08in) semi-tempered solar glass with high transmittance
Construction and anti-reflective coating
Rear : 2.0mm(0.08in) semi-tempered solar glass

Frame | Anodized aluminum alloy

Shipping Configurations

Container Size (HC)
Pallets Per Container

| Modules Per Pallet (pcs)
| Modules Per Container (pcs)

Module Diagram (unit : mm)

1134

T L T i

N

)

1

A

||| I ||| H\ iy ||| I I| HH ||| Il ||| I |||| T ||J
AT AR

MR HLHH IILH ﬂrﬂﬂlll HLIII \H II‘

BRI

Installation Safety Guide
- Only gualified personnel should install ar perform
maintenance

» Beaware o jerous high DC voltage.

~ Donot handile or install modules when they are wet.

Nominal Module
Operation Temperature

Operating Temperature | -40°C~+85°C
Maximum System Voltage | DC 1,500V

41°C+2°C

Maximum Reverse Current 30A
| Front5,400Pa
Rear 2,400Pa

Fire Performance | Type 29

Maximum Test Load

I-V Curves (His-T430NF(BK))
Current [A]

Operating Cell Temp = 5°C
— Operating Cell Temp = 25°C
Operating Cell Temp = 45°C

ROBERTA VALENTE AND NEIL
GOLDSMAN
7101 POPLAR AVE,
TAKOMA PARK, MD 20912,
USA

+ 25-Year Product Warranty
nd w anship

For Residential
(Full Black Design)

High-End Higher Long-Term
TOPCon Bifaciality Reliability
Technology

@ HD HES TOPCon Module Certification
PERC Standard

89.4% 87.4%

I ||| I |I| HH ||| L || I ||| [ |||| I ||| HH |I
A 0 A
\III \H ||| I ||| U I O T o S .
‘ A dll HHHH i H\ T III HH\H\ IINH M i rrent [A]
[ ||| AR R I| LA \H‘III\ \!H\ Il \HH I H Il \ AT
M AR o 100 A II|HHIIIIi
(I !III A H\ I Hh I i H M i H\ TR
T LU T S
(LHETA AT A L O T A i
IUJLIIUHI I |||\MJ|IUH_ \H || HHILHLIIIJH Il H\‘ |‘ T R Irradiance = 60OW/m?
AT ——

||| Il Il — Operating Cell Temp = 65°C

I
000 : 0 10 2

Irradiance = 1,000W/m?

— Irradiance = B00W/m?

— Irradiance = 400W/m?

Irradiance = 200W/m?

Short Frame © 0 : PERMIT DEVELOPER
Voltage [v]
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Sales & Marketing HD Hyundai Energy Solutions reserves the right to update or modify the specifications and features listed in this datasheet HYUNDAI REVIEWER
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) please refer to the Installation and Operation Manual and Warranty. We retain the right of final interpretation
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BEE HAPPY

BEE HAPPY SOLAR
1125 WEST ST, SUITE 432
ANNAPOLIS, MD 21401
TEL: 888-270-4030
BEE HAPPYSOLAR.COM
MHIC 157681

S ENPHASE.

IQ8MC Microinverter

‘Our newest 108 Series Microinverters are the industry’s first microgrid-forming®, software-
defined microinverters with split-phase power conversion capability to convert DC power to
AC power efficiently. The brain of the semiconductor-based microinverter is our proprietary
application-specific integrated circuit (ASIC), which enables the microinverter 1o operate in
grid-tied or off-grid modes. This chip is built in advanced 55-nm technology with high-speed
digital logic and has superfast response times to changing loads and grid events, alleviating
«constraints on battery sizing for home energy systems.

Part of the Enphase Energy System,
108 Series Microinverters integrate with
the 1Q Battery, IQ Gateway, and the
Enphase App monitoring and analysis
software.

ge

Connest PV modules quickly and easily
1o the 108 Series Microinverters that have
integrated MC4 connectors.

*Msets UL 1741 anly when installed with 10 System Contreller 2 o 3

1Q8 Series Microinverters redefine
reliability standards with more than one
million cumulative hours of powsr-on
testing, enabling an industry-leading
limited warranty of up to 25 years.

®

CERTIFIED

1Q8 Series Microinverters are UL Listed
as PV rapid shutdown equipment and
conforms with various regulations when

installed according to the manufacturer's

instructions.

© 2024 Enphasa Eneegy. All rights reserved. Enphass, the e and CC logos, 1, and cartain ather marks isted at

Easy to install

- Lightweight and compact with plug-and-play
connectors

+ Power line communication (PLC) between
components

Faster installation with simple two-wire
cabling

High productivity and reliability
- Produces power even when the grid is dovin”
= More than one million cumulative hours of
testing
Class Il double-insulated enclosure

- Optimized for the latest high-powered PV
madules

Microgrid-forming

- Complies with the latest advanced grid
support

« Remote automatic updates for the latest grid
requirements

- Configurable to support a wide range of grid
profiles

+ Meets CA Rule 21 (UL 1741-5A) and
IEEE 1547:2018 (UL 1741-SB)

NOTE:

108 Micrainvertars cannot be mixad togather with
previous generations of Enphase mécrolmverters
{107 Series, 106 Series, and 3o on) in the same.

adjustments may be requasted y

Having Jurisdiction [AHJ) ar utiity representative
eway is required 10 make these changes.
stallation,

IQ8MC Microinverter

INPUT DATA [OC) uNITS

Commonly used module palrings !
Module compatibility

MPPT voltage range

Operating range

Min./Max. start voltage

Max. input DC voltage

Max. continuous operating DC current
Max. input DC short-circuit current
Max. module |,

Overvoltage class DC port

DC port backfeed current

PV array configuration

OUTPUT DATA AC]

Peak output power

Max. continuous output power
Nominal grid voltage (L-L)
Win./Max. grid voltage *

Max. continuous output current
Nominal frequency

Extended frequency range

AC short circuit fault current over three
cycles

Max. units per 20 A (L-L) branch eircuit *

Total harmonic distortion

Ovarvoltage class AC port
AC port backfead current

Power factor setting

Grid-tied power factor (adjustable)
Peak efficlency

CEC weighted sfficiency

Nighttime power consumption

MECHANICAL DATA UNITS

Ambient temperature range

Relative humidity range

DC connsctor type

Dimensions (H = W = D) Weight

Cooling

Approved far wet locations; Pollution degree
Enclosure

Environ. category: UV exposure rating

OMPLIANCE

10BME-72-M-US
260-460

To meet compatibility, PV modules must be within the following max. input DC voltage and max. module |
Module compatibility can be checked at https:#enphase.com/in

25-45
18-58

22/58

Ungrounded array; no additional DC side protection required; AC sid ires max 20 A per

240, split-phase (L-L), 180" 208, singls-phase (L-L), 120"
2n-264 183-229

133 149

0.85leading ... ©.85 lagging

33

-40°C 10 B5°C (-40°F to 149°F)
4% 10 100% (condensing)
Staubli MC4
212mm (8.3") = 176 mm (6.9} » 30.2 mm (1.2°%: 11kg (2.43 Ibs)
Natural convection - no fans
Yes; PD3
Class Il double-insulated, corrosion-resistant polymeric enclosure

NEMA Type 6; outdoor

CA Rule 21 (UL 1741-34), UL 62109-1, IEEE 1547:2018 (UL 1741-$B), FCC Part 15 Class B, ICES-0003 Class B, CAN/CSA-G22.2 NO. 107.1-01.
Coertifications This praduct is UL Listed as PV rapid shutdown equipment and conforms with NEC 2014, NEC 2017, NEC 2020, and NEC 2023 section 680.12 and
©22.1-2018 Rule 64-218 rapid shutdown of PV systems for AC and DC when installed rding to th facturer's ir

(1) No enforced DC/AC ratio,

Revision history

REVISION
DSH-00049-4.0
DSH-00049-3.0
DSH-00049-2.0
DSH-00049-1.0

DATE

February 2024
October 2023
September 2023

May 2023

DESCRIPTIO

Added information about |EEE 1547 interconnection standard requirements.
Included NEC 2023 specification in the “Compliance” section.

Updated module compatibility information.

Praliminary release.

Signature with Seal

ROBERTA VALENTE AND NEIL
GOLDSMAN

7101 POPLAR AVE,
USA

TAKOMA PARK, MD 20912,

2024 Enphasa Ensegy. All rights reserved. Enphass, the e and GG logos, 1, and certain ather marks istad at
ps: Henphase.com. trademark-usage-guidelines are trademarks of Enphase Energy. the 115, and other countrles. {2) Nominal valtags range can be extendsd beyond theutility ttpes/enphase com/rademark-usane-uidelines are trademarks of Enphase Energy, the (15, and other countrles.
1QBMC-MC4-DSH-00049-4.0-EN-US-2024-02-09 (3) Limits may vary. Refer to local requirements to define the nu cinverters per branch in yo 1QBMC-MC4-DSH-00049-4.0-EN-US-2024-02-09 Data subject to change.

IOBMC-MC4-DSH-00049-4.0-EN-US-2024-02-09
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Data Sheet

Enphase Networking

Enphase

IQ Combiner 4/4C
X-1Q-AM1-240-4
X-1Q-AM1-240-4C

-

ENPHASE

X-1Q-AM1-240-4C

@ 1

X-1Q-AM1-240-4
LISTED @

To learn more about Enphase offerings, visit enphase.com

The Enphase 1Q Combiner 4/4C with Enphase
IQ Gateway and integrated LTE-M1 cell
modem (included only with 1Q Combiner 4C)
consolidates interconnection equipment

into a single enclosure and streamlines |Q
microinverters and storage installations by
providing a consistent, pre-wired solution for
residential applications. It offers up to four
2-pole input circuits and Eaton BR series
busbar assembly.

Smart

Includes 1Q Gateway for communication and control
Includes Enphase Mobile Connect cellular modem
(CELLMODEM-M1-06-SP-05), included only with 1Q
Combiner 4C

* Includes solar shield to match Enphase 1Q Battery
aesthetics and deflect heat
Flexible networking supports Wi-Fi,
Ethernet, or cellular
Optional AC receptacle available for PLC bridge
Provides production metering and consumption
monitoring

Simple

+ Centered mounting brackets support single
stud mounting
Supports bottom, back and side conduit entry
Up to four 2-pole branch circuits for 240 VAC
plug-in breakers (not included)
80A total PV or storage branch circuits

Reliable

+ Durable NRTL-certified NEMA type 3R enclosure

* Five-year limited warranty

+ Two years labor reimbursement program coverage
included for both the 1Q Combiner SKU's

+ UL listed

= ENPHASE

Enphase 1Q Combiner 4/4C

BEE HAPPY

MODEL NUMBER
1Q Combiner 4 (X-1Q-AM1-240-4)

1Q Combiner 4C (X-1Q-AM1-240-4C)

1Q Combiner 4 with Enphase IQ Gateway printed circuit board for integrated revenue grade PV production metering (ANSI
C12.20 +/- 0.5%) and consumption monitoring (+/- 2.5%). Includes a silver solar shield to match the 1Q Battery system and
1Q System Controller 2 and to deflect heat.

1Q Combiner 4C with Enphase 1Q Gateway printed circuit board for integrated revenue grade PV production metering
(ANSI C12.20 +/- 0.5%) and consumption monitoring (+/- 2.5%). Includes Enphase Mabile Connect cellular modem
(CELLMODEM-M1-06-SP-05), a plug-and-play industrial-grade cell modem for systems up to 60 microinverters.
(Available in the US, Canada, Mexico, Puerto Rico, and the US Virgin Islands, where there is adequate cellular service in
the installation area.) Includes a silver solar shield to match the IQ Battery and IQ System Controller and to deflect heat.

BEE HAPPY SOLAR
1125 WEST ST, SUITE 432
ANNAPOLIS, MD 21401
TEL: 888-270-4030
BEE HAPPYSOLAR.COM
MHIC 157681

ACCESSORIES AND REPLACEMENT PARTS
Ensemble Communications Kit
COMMS-CELLMODEM-M1-06
CELLMODEM-M1-06-SP-05
CELLMODEM-M1-06-AT-05
Circuit Breakers
BRK-10A-2-240V
BRK-15A-2-240V
BRK-20A-2P-240V
BRK-15A-2P-240V-B
BRK-20A-2P-240V-B
EPLC-01
XA-SOLARSHIELD-ES
XA-PLUG-120-3
XA-ENV-PCBA-3

X-1Q-NA-HD-125A

(not included, order separately)

-Includes COMMS-KIT-01 and CELLMODEM-M1-06-SP-05 with 5-year Sprint data plan for
Ensemble sites

- 4G based LTE-M1 cellular modem with 5-year Sprint data plan

- 4G based LTE-M1 cellular modem with 5-year AT&T data plan

Supports Eaton BR210, BR215, BR220, BR230, BR240, BR250, and BR260 circuit breakers
Circuit breaker, 2 pole, 10A, Eaton BR210
Circuit breaker, 2 pole, 15A, Eaton BR215
Circuit breaker, 2 pole, 20A, Eaton BR220
Circuit breaker, 2 pole, 15A, Eaton BR215B with hold down kit support
Circuit breaker, 2 pole, 20A, Eaton BR2208 with hold down kit support

Power line carrier (communication bridge pair), quantity - one pair

Replacement solar shield for 1Q Combiner 4/4C

Accessory receptacle for Power Line Carrier in IQ Combiner 4/4C (required for EPLC-01)
Replacement 1Q Gateway printed circuit board (PCB) for Combiner 4/4C

Hold down kit for Eaton circuit breaker with screws.

Signature with Seal

ELECTRICAL SPECIFICATIONS
Rating

System voltage

Eaton BR series busbar rating

Max. continuous current rating

Max. continuous current rating (input from PV/storage)
Max. fuse/circuit rating (output)

Branch circuits (solar and/or storage)

Max. total branch circuit breaker rating (input)
Envoy breaker

Production metering CT

Consumption monitoring CT (CT-200-SPLIT)

Continuous duty

120/240 VAC, 60 Hz
125 A

65 A
64 A

90 A
Up to four 2-pole Eaton BR series Distributed Generation (DG) breakers only (not included)

80A of distributed generation / 95A with IQ Gateway breaker included
10A or 15A rating GE/Siemens/Eaton included

200 A solid core pre-installed and wired to 1Q Gateway

A pair of 200 A split core current transformers

ROBERTA VALENTE AND NEIL
GOLDSMAN

7101 POPLAR AVE,
USA

TAKOMA PARK, MD 20912,

MECHANICAL DATA
Dimensions (WxHxD)

Weight

Ambient temperature range
Coaling

Enclosure environmental rating

Wire sizes

Altitude

37.5x49.5 % 16.8 cm (14.75" x 19.5" x 6.63"). Height is 21.06" (53.5 cm) with mounting brackets.
7.5kg (16.5 Ibs)

-40° C to +46° C (-40° to 115° F)

Natural convection, plus heat shield

Outdoor, NRTL-certified, NEMA type 3R, polycarbonate construction

= 20 Ato 50 A breaker inputs: 14 to 4 AWG copper conductors

- 60 A breaker branch input: 4 to 1/0 AWG copper conductors

« Main lug combined output: 10 to 2/0 AWG copper conductors
+ Neutral and ground: 14 to 1/0 capper conductors

Always follow local code requirements for conductor sizing.

To 2000 meters (6,560 feet)

INTERNET CONNECTION OPTIONS
Integrated Wi-Fi

Cellular

Ethernet

802.11b/g/n

CELLMODEM-M1-06-SP-05, CELLMODEM-M1-06-AT-05 (4G based LTE-M1 cellular modem). Note that an Enphase
Mobile Connect cellular modem is required for all Ensemble installations.

Optional, 802.3, Cat5E (or Cat 6) UTP Ethernet cable (not included)

COMPLIANCE

Compliance, IQ Combiner

Compliance, IQ Gateway

To learn more about Enphase offerings, visit enphase.com

se Energy. All rights r
y, Inc. Data

UL 1741, CAN/CSA C22.2 No. 107.1, 47 CFR, Part 15, Class B, ICES 003
Production metering: ANSI C12.20 accuracy class 0.5 (PV production)
Consumption metering: accuracy class 2.5

UL 60601-1/CANCSA 22.2 No. 61010-1

= ENPHASE

he Enphase lo Q Combiner 4/4C, and other names are trademarks of
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/0, IRONRIDGE

Solar Is Not Always Sunny

Qver their lifetime, solar panels experience countless
extreme weather events. Not just the worst storms in years,
but the worst storms in 40 years. High winds capable of
ripping panels from a roof, and snowfalls weighing

enough to buckle a panel frame.

XR Rails are the structural backbone preventing
these results. They resist uplift, protect

against buckling and safely and efficiently
transfer loads into the building structure.

Their superior spanning capability

requires fewer roof attachments,

reducing the number of roof

penetrations and the amount

of installation time.

Tech Brief

XR Rail Family

XR Rail Family

The XR Rail Family offers the strength of a curved rail in three targeted sizes. Each size supports specific
design loads, while minimizing material costs. Depending on your location, there is an XR Rail to match.

XR10

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

= 6'spanning capability
= Moderate load capability
+ Clear anodized finish

= Internal splices available

Rail Selection

XR100

XR100 is the ultimate residential
mounting rail. It supports a range of
wind and snow conditions, while also
maximizing spans up to 8 feet.

+ 8'spanning capability

+ Heavy load capability

+ Clear & black anodized finish
+ Internal splices available

—

e li—

XR1000

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

= 12'spanning capability
+ Extreme load capability
+ Clear anodized finish

« Internal splices available

Tech Brief

BEE HAPPY

BEE HAPPY SOLAR
1125 WEST ST, SUITE 432
ANNAPOLIS, MD 21401
TEL: 888-270-4030
BEE HAPPYSOLAR.COM
MHIC 157681

Signature with Seal

GOLDSMAN
USA

The following table was prepared in compliance with applicable engineering codes and standards. Values are
based on the following criteria: ASCE 7-10, Roof Zone 1, Exposure B, Roof Slope of 7 to 27 degrees and Mean
Building Height of 30 ft. Visit IronRidge.com for detailed span tables and certifications.

7101 POPLAR AVE,

ROBERTA VALENTE AND NEIL
TAKOMA PARK, MD 20912,

Load Rail Span

Force-Stabilizing Curve / 100
Sloped roofs generate both vertical and lateral 120
forces on mounting rails which can cause them
to bend and twist. The curved shape of XR Rails 140
is specially designed to increase strength in both
directions while resisting the twisting. This unique
feature ensures greater security during extreme 160
weather and a longer system lifetime. 100

120
140
160
100

160
Corrosion-Resistant Materials 100

Compatible with Flat & Pitched Roofs
XR Rails are IronRidge offers

\ compatible with a range of tilt leg
@ FlashFoot and options for flat
other pitched roof roof mounting

attachments. applications.

PERMIT DEVELOPER
160 DATE 08/25/2025

All XR Rails are made of marine-grade
aluminum alloy, then protected with an
anodized finish. Anodizing prevents surface DESIGNER ow
and structural corrosion, while also providing 160 REVIEWER
a more attractive appearance.

160 SHEET NAME

RACKING
DATASHEET

© 2014 IronRidge, Inc. All rights reserved. Visit www.ironridge.com or call 1-800-227-9523 for more information. Version 1.11
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40, IRONRIDGE

The Respect Your Roof Deserves

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

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

UltraGrip™ Seal Technolo

HUG UltraGrip utilizes a state-of-
art seal design that uses a uni
foam-and-mastic combination.
foam-backed adhesive provide
entirely new flashing system thal
conforms and adheres to every
and cranny of composition shing
filling gaps and shingle step-dow
(up to 1/8” in height).

Rafter Mount

Triple Rated & Certified
to Respect the Roof™
UL 2703, 441 (27)

TAS 100(A)-95

Deck Mount

QuickMount® ([T

Multi-Tiered Waterproofing
HUG utilizes a multi-tiered stack of
components to provide revolutionary
- waterproofing protection. The Halo cast-

uminum, raised-perimeter foundation
the UltraGrip base —a foam-

‘mastic seal combination that

water intrusion by adhering

g with the shingle surface.

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

Rafter & Deck Mounting Options

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

Adaptive, Rafter-Friendly Installation

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

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

Trusted Strength & Less Hassle

25-Year Warranty
Product guaranteed free
of impairing defects.

Attachment
Loading ‘

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

Structural
Design E

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

Still no luck? Install the rest.

If more than 3 screws miss the rafter,
secure six screws to deck mount it.

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

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

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

+ No prying shingles

+ No roof nail interference

* No pilot holes necessary

+ No sealant (in most cases)
» No butyl shims needed

Water Seal
Ratings

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

© 2023 IronRidge, Inc. All rights reserved. Visit www.ir-patents.com for patent information. Version 1.02

UL 2703
System

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

BEE HAPPY

BEE HAPPY SOLAR
1125 WEST ST, SUITE 432
ANNAPOLIS, MD 21401
TEL: 888-270-4030
BEE HAPPYSOLAR.COM
MHIC 157681
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Murtha, Devon

[EXTERNAL EMAIL] Exercise caution when opening attachments, clicking links, or responding.

Hi Devon,

As peryour request, please find the attached heat map for the current proposed system.

- R
TR
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Summary
Array ID Panel count Azimuth Pitch Annual TOF Annual solar access Annual TSRF
1 10 159° 50° 96% 97% 94%
2 9 249° 20° 88% 91% 80%
Weighted average by panel count: 94.2% 87.4%

The estimated system production with the current layout is 10,745 kwh a year.

If we move the panels to the back roof, the system production will be 8,759 kwh a year, which is an 18%
drop in production.
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The estimated amount of energy required to make this project financially feasible is 10,745 kwh a year.
Please also note that the front roof is not visible from the sidewalk or the sidewalk across. Please see the
attached pictures. Also, the house is quite tall, making it almost impossible to see the solar from any
angle.

Please let me know if you have any questions or require any additional information.

Best Regards,

Elena Zenke
Founder/Solar Guru

On Thu, Sep 11, 2025 at 1:39 PM Murtha, Devon <Devon.Murtha@montgomeryplanning.org> wrote:

Hello Elena,

| hope this email finds you well!

| am reviewing your Historic Area Work permit application for solar panel installation on the roof of 7101 Poplar
Avenue. | understand that recent federal legislation has impacted financing for these projects, and that there is a
rush to get these projects underway before the end of the year. Considering this, | am reaching out to all
applicants in advance of the HPC deadline to ensure that applications are complete and do not get bumped to a
later agenda due to a lack of documentation.

In reviewing your application, | see that you are proposing installing some panels on the front-facing main

roof. The HPC policy discourages this placement - see the full policy here: https://montgomeryplanning.org/wp-
content/uploads/2021/12/Solar-Panel-Interactive.pdf. However, the HPC can consider approval of panels on
front roof slopes if the applicant provides evidence that this is the only feasible location for the panels. Please
submit your justification, including

e Aheatmap
o The breakdown of the estimated energy output per panel

4



e The estimated amount of energy required to make the project practically and financially feasible.

All materials for the October 8" HPC meeting are due September 17" at 5pm. Please let me know in advance if
you have any questions or need an example of a justification that we have accepted in the past.

Thanks,
Devon
Devon Murtha
Cultural Resources Planner 11
she/her
‘ Montgomery County Planning Department
M o ntg ome ry 2425 Reedie Drive, 3" Floor, Wheaton, MD 20902

Planning

devon.murtha@montgomeryplanning.org

0:301.495.1328

®®» @ @
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Summary
Array ID Panel count Azimuth Pitch Annual TOF
i 9 69° 29° 74%
2 10 159° 50° 96%

Weighted average by panel count:
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The estimated amount of energy required to make this project financially feasible is 10,745 kwh a
year.

Please also note that the front roof is not visible from the sidewalk or the sidewalk across. Please
see the attached pictures. Also, the house is quite tall, making it almost impossible to see the solar
from any angle.

Please let me know if you have any questions or require any additional information.

Best Regards,

Elena Zenke
Founder/Solar Guru



Devon,

As a follow up on the above questions, and to compare the front vs the back:
The 9 panels (3.92 KW) on the front will produce 4,585 kwh

The 9 panels(3.92 KW) on the back will produce 2,599 kwh

The comparison between just those two arrays is very significant.

Hope this helps.

Best Regards,

Elena Zenke
Founder/Solar Guru
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1) The estimated electricity consumption for the past 12 months is 10,702 kwh.

2) We can only fit one additional panel on the rear slope, the estimated total system production will
be 9,243 KWh a year which is under the required coverage. Adding one panel will also increase
the system cost by $1,546.00. Using the back roof will not be feasible or financially attainable for the

homeowners.
Best Regards,

Elena Zenke


https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.facebook.com%2Fmontgomeryplanning&data=05%7C02%7CDevon.Murtha%40montgomeryplanning.org%7Cebe7c730d24641a57ac208ddfa17ed33%7Ca9061e0c24ca4c1cbeff039bb8c05816%7C0%7C0%7C638941703123670368%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=geEJ5GvVjeCiZDJPyqKkq2ze8dyj1s0Y%2BfP8LpUNPuM%3D&reserved=0
https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Ftwitter.com%2Fmontgomeryplans&data=05%7C02%7CDevon.Murtha%40montgomeryplanning.org%7Cebe7c730d24641a57ac208ddfa17ed33%7Ca9061e0c24ca4c1cbeff039bb8c05816%7C0%7C0%7C638941703123705965%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=E%2FLJwTQejXONNGz2TI%2BkD728%2FV%2BDU7HP2EygDPTz%2FMM%3D&reserved=0
https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fuser%2Fmontgomeryplanning&data=05%7C02%7CDevon.Murtha%40montgomeryplanning.org%7Cebe7c730d24641a57ac208ddfa17ed33%7Ca9061e0c24ca4c1cbeff039bb8c05816%7C0%7C0%7C638941703124222962%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=13yPOJe%2FgdlskOIECQvOFoM49oHKQyeHV4JGyRWevWY%3D&reserved=0
https://nam11.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.montgomeryplanning.org%2F&data=05%7C02%7CDevon.Murtha%40montgomeryplanning.org%7Cebe7c730d24641a57ac208ddfa17ed33%7Ca9061e0c24ca4c1cbeff039bb8c05816%7C0%7C0%7C638941703124237781%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=6sC50Lp3DzQ9Cxn3w5u9BNIi8gHDbq4GYS%2BnL0Ikptk%3D&reserved=0
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