June 26, 2023
Ref: 15225.01

Mr. Michael King, Chair
Wareham Planning Board
54 Marion Road
Wareham, MA 02571

Re: Application for Site Plan Review — Wareham PV |, LLC
Proposed Large Ground-Mounted Solar Energy Facility
0 Route 25 (Map 115, Lot 1000), Wareham, MA
Dear Mr. King,

On behalf of the Applicant, Wareham PV |, LLC, VHB respectfully submits this application for Site Plan Review
for a proposed +3.5-megawatt AC large ground-mounted solar energy facility (the Project) located at 0
Route 25 (Map 115, Lot 1000) in Wareham, Massachusetts. The Project is designed to comply with the
applicable requirements of the Zoning By-Laws of the Town of Wareham as last revised in October 2019
and April 2023 (the Zoning By-Laws). Under Section 590: Solar Energy Generation Facilities of the Zoning
By-Laws, the Project is subject to Site Plan Review by the Planning Board.

Enclosed, please find fourteen (14) copies of the following application materials (including one set of original
signed application forms) as required per the applicable sections of the Zoning By-Laws:

e Site Plan Review Application
e Project Narrative
e Construction Schedule
e Existing Site Photographs
e Solar Documentation
The following application materials are being provided under separate cover:
e Site Plans titled "Proposed Solar Array — 0 Route 25", prepared by VHB, dated June 26, 2023
e Stormwater Report prepared by VHB, dated June 2023

Should you need any additional information please do not hesitate to reach out to me at 617-607-1833 or by
email at sebaugh@vhb.com.

Sincerely,

e

Sarah Ebaugh, PE
VHB
Engineers | Scientists | Planners | Designers

101 Walnut Street, Watertown, MA 02472
P 617.924.1770  www.vhb.com


mailto:sebaugh@vhb.com.
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APPLICATION FOR SITE PLAN REVIEW

*

Page 1

Applicant: Name: Wareham PV |, LLC

Mailing address: _330 Congress Street, 6th Floor
Boston, MA 02210

Telephone: (617) 377-4301

Project:  Street & Number: O Route 25

Assessor’s Map: _115 Lot(s) _1000
Dwelling Units # 0

Parking Spaces # 0

Acres: _22.4 Square Feet Commercial Space: 0

Briefly describe project:
A 3.5+/- MW (AC) Large Ground-Mounted Solar Energy Facility (the Project) located at 0

Route 25 in Wareham, MA, consisting of approximately 4.1 acres of solar panels, utility
infrastructure, fencing, and stormwater management systems and related amenities to support

the proposed use. The Project will use an existing gravel road with an existing curb cut off of
Charge Pond Road for access.
Date: 06/26/2023

Signature of Applicant: M(J-J_,L’Q ’ Mﬂ')"\
oo Q




APPLICATION FOR SITE PLAN REVIEW

Page 2

List of abutters:

Please list the names of all abutters, owners of land directly opposite on any public or private street
or way, and abutters to the abutters within three hundred feet of the property line of the petitioner
as they appear on the most recent applicable tax list.

113-1011 Cape Solar, LLC, PO Box 1300, Onset, MA 02558
113-1012 Sure Cran Services, Inc. PO Box 448, Wareham, MA 02571
113-1029 Town of Wareham 54 Marion Road Wareham, MA 02571
113-7-11 Daniel A Bazinet, Patricia A Bazinet Trustees 122 Charge Pond Road Wareham, MA 02571
113-7-13 David A St Jacques 124 Charge Pond Road Wareham, MA 02571
113-7-8 Charge Pond LLC 172 Charge Pond Road Wareham, MA 02571

115-1000 David Fletcher PO Box 892 Plymouth, MA 02362
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SITE PLAN REVIEW CHECKLIST

Plans shall be prepared by a registered architect, landscape architect, or Professional
Engineer. 14 complete sets are required with the following information included:

1. GENERAL INFORMATION

_X

X

Developer name, address, telephone number

Property owner name, address, telephone number, legal relationship between
developer and property owner

Date of application

Statement briefly describing project

Locus map (1” = 2,000°)

Location of property to surrounding area (this plan shall show at a scale of not
less than 1” = 100’ the general characteristics of all lands within 200’ of the
proposed site and shall include structures, parking areas, driveways, pedestrian
ways and natural characteristics)

Zoning district (square feet within each district if more than one district)

Total area of project in square feet to include wetland and 100 year flood plain
(both in square feet)

All contiguous land owned by the applicant or by the owner of the property. At
the discretion of the Planning Board photographs of the site at size 8” x 10”

2. EXISTING FEATURES

Plans shall be accurately drawn to a scale of 1” = 20, 1” = 40, or 1” = 100’ where practical
and appropriate to the size of the proposal and shall show all existing natural, manmade,
and legal features of the site. Such plans are to include but not be limited to the following:

X

N/A

Tree line of wooded area
Individual trees 18” dbh or over

Bogs or agricultural areas
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X All wetlands protected under CMR 10.02 (1) (a-d)

N/A Flood plain (100 years) with base flood elevation data
X Contour lines (2’ intervals)
X General soil types

2b. EXISTING MANMADE FEATURES

% Vehicle accommodation areas
X Street, roads, private ways, walkways
N/A Curbs, gutters, curb cuts, drainage grates
N/A Storm drainage facilities, including manholes
N/A Utility lines, including water, sewer, electric, telephone, gas, cable TV

N/A Fire hydrants and location of dumpsters

N/A Building, structures, and signs (free standing), including dimensions of each

N/A Existing light fixtures

2C. EXISTING LEGAL FEATURES

X Zoning of property (district lines)

X Property lines (with dimensions identified)
X Street right of way lines

X Utility or other easement lines

X Monuments

3. THE DEVELOPMENT PLAN

The development plan shall show proposed changes in the (a) existing natural features; (b)
existing man made features and (c) existing legal features.
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The Development Plan shall include:

N/A Square feet in every new lot
X Lot dimensions
X Location and dimensions of all buildings and free standing signs as well as the

distances from all buildings to lot lines, streets, or street right of way

N/A Building elevations (side, front, and back for a typical unit) showing building
height and any proposed wall signs

N/A Location, dimensions, and designated use for all recreation areas

N/A Location and dimension of all open space; indicate whether open space is to be
dedicated to public use or to remain private

N/A Streets (including street names) which conform to the design standards of the
Planning Board’s Rules and Regulations Governing the Subdivision of Land

N/A Curbs and gutters, curb cuts, drainage grates

X Drainage facilities including manholes, pipes, drainage ditches, and retention
ponds

N/A Sidewalks and walkways showing widths and materials

N/A Outdoor illumination with lighting fixture size and type identified

X Utilities; water, sewer, electric, telephone, gas, cable TV

N/A Fire hydrant location

N/A Dumpster (trash collection facilities)

X New contour lines resulting from earth movement (at 2’ intervals) and
indications of types of ground cover and other precautions to stabilize slopes

X Vehicle parking, loading, and circulation areas showing dimensions

X Proposed new plantings by size and location or construction of other devices
to comply with screening and shading requirements
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4. IMPACT STATEMENT

In order to evaluate the impact of the proposed development to Town services and the
welfare of the community, there shall be submitted an impact statement in two parts.

X All applicable Town services including but not limited to schools, sewer services,
water systems, parks, fire, and police.
N/A The roads in the immediate vicinity of the proposed development (including an
estimate of both peak and average daily counts)

X The ecology of the area within the site and any significant off-site impacts

Part Two shall describe what actions have been taken to mitigate the impacts described in
Part One

This application constitutes the applicant’s willingness to work under the Town of
Wareham’s Zoning Bylaws. Any errors or omissions from this checklist or the Zoning Bylaw
may result in the application not being placed on a Planning Board Agenda or denial of the
Site Plan.
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Site Plan Review
Application Checklist

Note to Applicant(s): The following checklist serves as an instrument to help ensure that all
necessary information and materials are submitted with the application for Site Plan Review.
Please verify that all related items listed below have been accounted for in your submission.

(Refer to Article 15 of the Zoning By-Law of the Town of Wareham, Massachusetts, adopted
October 2004).

Name of site: _0 Route 25 Wareham, MA Date: 06/26/2023
Owner(s): _David Fletcher

Address: PO Box 829, Plymouth, MA 02362

Telephone Number: _(508) 509-6178 Cell Phone:

Developer(s): _Wareham PV I, LLC
Address: 330 Congress Street 6th Floor Boston, MA 02210
Telephone Number: (617) 377-4301 Cell Phone:

Relationship between Developer & Property Owner:
Wareham PV I, LLC will be leasing land from Site Owner.

Surveyor: VHB
Engineer: _VHB
Architect: _N/A
Landscape Architect: \VHB

ITEM Complete

Application for Site Plan Review — Special Permit filed with Planning Board X
(14 copies of application and supplementary materials) X
Application for Special Permit — Residential Cluster Development filed with N/A
Planning Board
(11copies of application and supplementary materials) N/A
Copies filed with Town Clerk X
Filing Fees X
GENERAL INFORMATION
Developer Name, address, telephone number X
Property Owner Name, address, telephone number X
Date of Application X
Statement briefly describing project X
Locus Map (1” =2,000') X
Location of property to surrounding area (scale should be no less than 1” = 100’)
and general characteristics of all lands within 200’ of the proposed site including X
structures, parking areas, driveways, pedestrian ways, and natural characteristics
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Zoning district (sg. feet within each district if more than one)

Total area of project to include wetland and 100 year floodplain (both in sq. feet)

N/A

All contiguous land owned by the applicant or by owner of property

Photographs of site (8” by 10”) — at discretion of Permitting Authority

List of abutters, certified by Board of Assessors

XX |X

Number of dwellings which could be constructed by means of a conventional
development plan, considering the whole tract, exclusive of water bodies and
land prohibited from development by legally enforceable restrictions, easements,
or covenants. This includes:

Any bank, freshwater wetland, coastal wetland, beach, dune, flat, marsh,
or swamp bordering the ocean, any estuary, creek, river, stream, pond, or
lake

Lake under any of the water bodies listed above;

Land subject to tidal action

Land subject to coastal storm flowage or slopes in excess of fifteen (15)
percent are not to be counted in figuring the number of permissible units
of conventional development.

N/A

EXISTING FEATURES

(Scale 17 =207, 1” = 40’,0or 1” = 100’ where practical and appropriate to the size of
the proposal) Must include a minimum of the following:

1.

Existing Natural Features

a. Tree line of natural area;

b. Individual trees 18” dbh or over;

c. Bogs or agricultural areas;

d. All wetlands protected under 310 CMR 10.01 (1) (a-d); floodplain (100
year) with base flood elevation data;

e. Contour lines (2’ intervals);

f. General soil types.

Existing Man-Made Features

Vehicle accommodation areas; streets, roads, private ways, walkways;
Curbs, gutters, curb cuts, drainage grates;

Storm drainage facilities including manholes;

Utility lines including water, sewer, electric, telephone, gas, cable TV;
Fire hydrants and location of dumpsters;

Buildings, structures, and signs (free standing) including dimensions of
each;

Exterior lighting features.

"m0 a0 oo

xisting Legal Features

Zoning of property (district lines);

Property lines (with dimensions identified);
Street right-of-way lines;

Utility or other easement lines;
Monuments.

® o0 oo mm
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DEVELOPMENT PLAN

Proposed changes to existing natural features, existing man-made features, and

existing legal features including the following; X
e Area of each new lot in square feet; N/A
e Lot dimensions; X
e Location and dimensions of all buildings and freestanding signs as well as N/A
the distances from all buildings to lot lines, streets, or street;
e Location, dimension, and designated use for all recreation areas; N/A
e Location and dimension of all open space (indicate whether such open N/A
space is to be dedicated to public use or remain private);
e Streets (including street names) which conform to the design standards of
the Planning Board’s Rules and Regulations Governing the Subdivision of N/A
Land;
e Curbs and gutters, curb cuts, drainage grates; N/A
e Drainage facilities including manholes, pipes, drainage ditches, and X
retention ponds;
e Sidewalks and walkways showing widths and materials; N/A
e Qutdoor illumination with lighting fixture size and type identified; N/A
e Utilities — Water, sewer, electric, telephone, gas, cable TV; X
e Fire hydrant locations; N/A
e Dumpster (trash collection facilities); N/A
e New contour lines resulting from earth movement (2’ intervals) and
indications of types of ground cover and other precautions to stabilize X
slopes;
e Vehicle parking, loading, and circulation areas showing dimensions and N/A
layout of parking spaces, travel lanes, aisles, and driveways;
e Proposed new plantings by size and location or construction of other X
devices to comply with screening and shading requirements.
IMPACT STATEMENT
Part One: Description of neighborhood and impact of proposed development on
all applicable town services including but not limited to schools, sewer service, X
water system, parks, fire, and police protection;
Traffic report of existing and future traffic within and adjacent to proposed N/A
development. (Include estimate of both peak and average daily traffic count);
Analysis of site in regards to wetlands, coastal wetlands, slopes, soil conditions, X
100 year flood plain, and other natural features as Planning Board may request;
Environmental Impact Assessment Report relating to proposed plan and copy of
environmental impact report if otherwise required in order to illustrate the X
ecology of the area within the site and any significant off-site impacts;
Evaluation of open land proposed within cluster, with respect to size, shape, N/A

location, natural resource value, and accessibility by residents of the Town or of
the cluster;
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Part Two: Description of actions that have been taken to mitigate the impacts
described in Part One.
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TOWN OF WAREHAM
ANR/SUBIDIVISION/SITE PLAN REVIEW FORM

Check one: ANR Form B Form C Site Plan Review X

Date stamped in Date decision in due

Applicant’s name(s) _Wareham PV [, LLC

Applicant’s address _330 Congress Street 6th Floor Boston, MA 02210

Telephone number (617) 377-4301

Address of property 0 Route 25 Wareham, MA

Landowner’s name David Fletcher

Owner’s address PO Box 829, Plymouth, MA 02362

Telephone number (508) 509-6178

Contact person Lindsey Kester Telephone _(385) 312-3938
Map # 115 Lot # 1000 Zone _ R-130
Date Approved Date Denied

Comments (state reasons for denial or stipulations of approval)

Conditions for:
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RECORD OF PLANNING BOARD PROCEEDINGS AND DECISIONS
Town of Wareham Planning Board

Name of Subdivision or Project: Proposed Large Ground-Mounted Solar Energy Facility,
0 Route 25, Wareham, MA

APPLICATION: FORM A FORM B FORM C
SITE PLAN REVIEW X OTHER

DATE SUBMITTED:

DATE DECISION IS DUE:

DATE OF PUBLIC HEARING(S):

DECISION DATE:

DATE DECISION SENT TO TOWN CLERK:

DATE APPEALS PERIOD BEGINS ENDS

PLANNING BOARD DECISIONS: (yes or no or abstention) if abstaining, appropriate recusal form
should accompany decision.

FORM A:

M. Baptiste S. Quirk M. King J. Gleason
S. Corbitt C. Schulz A. Slavin

FORM B:

M. Baptiste S. Quirk M. King J. Gleason
S. Corbitt C. Schulz A. Slavin

FORM C:

M. Baptiste S. Quirk M. King J. Gleason
S. Corbitt C. Schulz A. Slavin

SITE PLAN:

M. Baptiste S. Quirk M. King J. Gleason
S. Corbitt C. Schulz A. Slavin
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COMMENTS OR STIPULATIONS ON DECISION:

STREET NAME PROPOSED AND ACCEPTED:

Conditions for:




5/15/2023 Submission #156 | Town of Wareham MA

Home » Departments » Assessing Department » Abutter Request Form - Online » Webform results

Submission #156

View | ' Delete |

Welcome to the website. For Help Documentation & Videos, please visit our Municipal User Center or,
for schools, visit our Schools User Center. It is recommended you write down the following
credentials to login to the User Center - Username: "CivicOpen" and Password:
"ClientUser10!"

S-)16- 23

Previous submission  Next submission

Print Resend e-mails

— Submission information

Form: Abutter Request Form - Online
Submitted by Anonymous (not verified)
May 15, 2023 - 4:32pm

73.218.178.36

Contact Information

Sarah Ebaugh
Phone Number:
6176071833

= S

) Ty Y- = ——
Email Address: - E @ E ﬂ Virar
sebaugh@vhb.com e VoL § [

" ) 3

Date of Request: ‘ >y

May 15, 2023 = —

Owners Name: o —— 2
David Fletcher TOWN OF

Property Location:
0 Route 25, Warecham, MA

zo’

\ Map/Lot
/) Map 115, Lot 1000

Distance Required
300'

Which Board are you appearing before?
Planning Board

Previous submission  Next submission

O Kouwle 2

https://www.wareham.ma.us/node/228086/submission/18036 11



MAP 115 LOT 1000 300'
OWNER DAVID FLETCHER

|

TOWN OF WAREHAM ABUTTERS

617 607-1833

|BAZINET DANIEL A, BAZINET PATRICIA A TRUSTEES

MAP & LOT  OWNERS B
113-0-1011 CAPE SOLAR LLC,
113-0-1012  |SURE-CRAN SERVICES INC,
113-0-1029  |TOWN OF WAREHAM,
113-0-7-11  BAZII

113-0-7-13 STJACQUES DAVID A,
113-0-7-8  |CHARGEPONDLLC
115-0-1000

__‘_FL_ETCHER DAVID,

CERTIFIED ABUTTERS AS THEY APPEAR ON
OUR TAX ROLLS AS OF 5/16/2023

ASSESSORS OFFICE

REQUESTED BY |
SARAH EBAUGH

SEBAUGH@VHB.COM

|STREET ADDRESS
PO BOX 1300,
PO BOX 448,
54 MARION RD,

122 CHARGE POND RD,
124 CHARGE POND RO,

172 CHARGE POND RD
PO BOX 892

'TOWN & STATE
| ONSET, MA

WAREHAM, MA
‘WAREHAM, MA

'WAREHAM, MA

\WAREHAM, MA |
_ PLYMOUTH, MA |

WAREHAM, MA |

1P CODE
02558
02571
02571
02571
02571
02571

02362
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PLANNING BOARD
TAX VERIFICATION FORM

This verifies that David Fletcher (name of applicant) is up-
to-date on the taxes for the property(ies) he/she owns in Wareham. If the applicant is not
the current owner of the property that the application addresses, the current owner

David Fletcher (name of property owner) is up-to-date
on taxes and on all properties he/she owns in the Town of Wareham.

Donu) u@wh&&

John Foster, Tax Collector

\\nas-dell\Users\Planning\Form A.docx



Project Narrative

Overview

The Applicant, Wareham PV |, LLC, is proposing to construct a +3.5-megawatt (AC)
large ground-mounted solar energy facility (the Project) located at O Route 25 in
Wareham, Massachusetts (the Site). See Figure 1. The 22.4-acre parcel comprising the
Site is identified by the Town of Wareham Assessor’s Office as Map 115, Lot 1000 and is
currently owned by David Fletcher (Owner).

According to the Town of Wareham Zoning Map, the Site is located within the
Residential 130 (R-130) Zoning District. The Zoning By-Laws of the Town of Wareham
as last revised in October 2019 and April 2023 (the Zoning By-Laws), which apply to the
Project and the Site, allow large ground-mounted solar energy facilities, subject to Site
Plan Review by the Planning Board, in the R-130 Zoning District." The Project is
designed to comply with the applicable requirements of the Zoning By-Laws.

Site Description

The Site is currently vacant land, bounded by Route 25 to the south, woodlands, wetland resource
areas and cranberry bogs to the east, municipal buildings to the west and woodlands to the north.
The southern end of the site is wooded, while land in the northern portion of the Site is already
heavily disturbed as a result of historic sand extraction activities and consists primarily of exposed
dirt/ sand.

Access to the Site is via an existing gravel access road with an existing curb cut off of
Charge Pond Road. This gravel road, which bisects the Site and continues east, is
located within an existing 20-foot wide access easement held by the Owner and owners
of properties to the east of the Site. The road is currently in use by those property
owners and their lessees for the operation and maintenance of existing cranberry bog

Although the Zoning By-Laws were amended effective April 24, 2023, the Site is the subject of an
Approval Not Required Plan (the ANR Plan) that was submitted to the Planning Board (along with
the required written notice of plan submission to the Wareham Town Clerk) prior to June 12, 2021.
The Planning Board voted to endorse the ANR Plan on July 12, 2021, thereby effecting a three-year
“plan freeze” that shields the Site from the zoning changes effective June 12, 2021 to the extent
such changes constitute (1) changes to zoning use regulations under the Zoning By-Laws, or (2)
changes to zoning dimensional regulations or any other requirements of the Zoning By-Laws where
the impact of such changes, as a practical matter, would nullify the use protection. The April 2023
zoning amendment increased the number of required parking spaces for motor vehicle repair
facilities and has no bearing on the Project.



operations and four existing large ground-mounted solar energy facilities already
approved by the Town of Wareham.

Wetland resource areas present on or near the Site and subject to jurisdiction under the
Massachusetts Wetlands Protection Act (WPA) or the Wareham Wetland Protective By-Law include
Bordering Vegetated Wetlands (BVW), Isolated Vegetated Wetlands (IVW), Bank and Riverfront Area
(RFA). A Request for Determination of Applicability was submitted to the Conservation Commission,
and a negative determination was issued on October 27, 2022.

According to the most recently available data provided by the Massachusetts Natural Heritage and
Endangered Species Program (NHESP), no portion of the Site is located within Priority Habitat of Rare
Species or Estimated Habitat of Rare Wildlife, nor are there any Certified Vernal Pools on the Site.

The Site does not lie within any Area of Critical Environmental Concern (ACEC). According to the most
recent information provided by MassDEP, the Site is not located in an area designated as an
Outstanding Resource Water, and no portion of the Site is located within a Zone Il Interim Wellhead
Protection Area.

The most recently issued Flood Insurance Rate Maps (FIRM) for the area produced by the Federal
Emergency Management Agency (FEMA) indicate that no portion of the Site is within mapped 100-
year floodplain.

The Natural Resources Conservation Service (NRCS) soil survey has mapped the majority of the Site
as Windsor loamy sand, with 3 to 8 percent slopes. The northern tip of the Site is mapped as Carver
coarse sand, with 3 to 8 percent slopes.

Topography within the southern portion of the Site generally slopes from west to east with slopes
between 2 and 15%. In the northern portion of the site, topography is flatter in areas where
earthwork activities previously occurred and contains isolated low points. Steep grades are present
along the western property boundary.

Project Description

The Project will consist of approximately 4.1 acres of solar panels mounted on a fixed
racking system at a specific angle for maximum exposure to the sun. The racking
system will be supported by driven piles into the ground. All of the proposed solar
panels and foundation structures will be located outside of the Wareham Wetland
Protective By-Law’s No Activity Zone as well as outside of the 100" wetland Buffer Zone.

Solar panels and associated infrastructure, including pad-mounted transformers
and utility cabinets, will occupy both the north and south portions of the Site. The
north portion of the Site was previously cleared and heavily disturbed as a result of
historic sand extraction activities and consists primarily of exposed dirt/sand.
Construction in the south portion of the Site will require tree clearing within the
Project footprint, removal and stockpiling of existing topsoil for re-spreading, and
minimal grading to provide a relatively constant slope across the panel array.
Following grading and leveling of the land, the topsoil will be re-spread and the
foundation piles or posts will be driven into the ground. The disturbed area will then be
hydro-seeded with the requested Wareham, MA Northeast Solar Pollinator 3' Mix —



ERNMX-612. The Operation and Maintenance Plan for the Project prohibits the use of
any chemical or pesticides on the Site.

Access to the Site is via an existing gravel access road with an existing curb cut off
Charge Pond Road. This gravel road, which bisects the Site and continues east, is
located within an existing 20-foot-wide access easement held by the Owner and owners
of properties to the east of the Site. The road is currently in use by those property
owners and their lessees for the operation and maintenance of existing cranberry bog
operations and four existing large ground-mounted solar energy facilities already
approved by the Town of Wareham. No improvements to the access will be necessary
within the Charge Pond Road right of way. The portion of the existing gravel access
road on the Site will be improved to the minimum width necessary for emergency
access and suitable material to support the truck traffic that will be generated during
the construction of the Project. Following construction, there will be minimal traffic to
and from the Project, consisting mainly of a maintenance truck on occasion to address
any issues. Within the Site, access to all major equipment pads will be provided via 20-
foot-wide gravel drives with turnarounds at each equipment pad location. No
impervious driveways are being proposed for the construction of the Project. These
interior access drives will be inspected during the regular maintenance visits to the
facility and gravel will be replaced and re-graded as necessary to provide proper access.
The Applicant anticipates coordinating with a local snow removal contractor to perform
snow removal operations.

The Project will be totally enclosed by fencing for safety purposes and to eliminate
trespassing and potential issues with vandalism. In addition, signs will be posted on the
perimeter fence around the Project and at the entrance gates to the north and south
portions of the Site with emergency contact information.

The Project will be connected to the existing electric distribution wires running within
the Charge Pond Road right of way. New underground conduits will be installed from
the Site boundary, within the existing 20-foot-wide access easement, to a point
approximately 100 feet from the edge of Charge Pond Road, at which point the
infrastructure will transition above ground on new utility poles.

The Project has been designed to comply with the Massachusetts Stormwater
Management Standards in accordance with the WPA Regulations (310 CMR 10.00).
More detailed information is provided in the Stormwater Report that is included as an
attachment to this application.

Compliance with Zoning By-law

The Project complies with the applicable sections of the Town of Wareham Zoning By-laws. Specially,
the Project complies with the following sections as noted below:

Section 590 - Solar Energy Generation Facilities

e 593.1: Landscape Plan including sizes, types and numbers of plantings and details. Existing
vegetation and other unique land features shall be preserved where feasible.



The location of existing treed areas and details regarding the proposed seed mix have been provided
on the Site Plans. As noted above, the Site is bounded by Route 25 to the south, woodlands, wetland
resource areas and cranberry bogs to the east, municipal buildings to the west and woodlands to the
north. A 50-foot vegetated buffer has been provided on all property lines. Additional plantings are
proposed along the western property boundary to supplement existing vegetation.

The Project has been designed to limit earthwork and tree/vegetation clearing to the maximum
extent feasible. Extremely limited clearing is proposed in the north portion of the Site, which is already
heavily disturbed as a result of historic sand extraction activities and consists primarily of exposed
dirt/sand. An area of clearing in the south portion of the Site is required to accommodate the
proposed solar arrays, and other areas of clearing beyond the arrays is required to accommodate
stormwater facilities, and to avoid shading impacts to the arrays. These areas are depicted on the
Site Plans.

593.2: Plans of the large ground-mounted solar energy facility signed by a PE licensed to practice
in the Commonwealth of Massachusetts showing the proposed layout of the system and any
potential shading from nearby structures.

Site Plans stamped and signed by a Massachusetts registered Professional Engineer (the Site Plans)
have been prepared in accordance with this requirement and are included as an attachment to this
application. As noted above, an area of clearing in the south portion of the Site is required to
accommodate the proposed solar arrays, and other areas of clearing beyond the arrays is required to
accommodate stormwater facilities, and to avoid shading impacts to the arrays. These areas are
depicted on the Site Plans.

593.3: Proposed changes to the landscape of the site, grading, vegetation clearing and planting,
exterior lighting, screening vegetation & structures.

This information is provided on the Site Plans. No lighting is proposed.

594 .4: A Stormwater management plan detailing the hydrologic conditions of the site, proposed
alterations of the site and proposed components of drainage system and any measures for the
detention, retention or infiltration of water for the protection of water quality and protection
from flooding.

A stormwater management report (the Stormwater Report) has been prepared in accordance with
this requirement and included as an attachment to this application.

593.5: Description of the solar energy facility and the technical, economic and other reasons for
proposed location and the design shall be prepared and signed by a registered professional
engineer.

Please refer to the “Project Description” section above for a description of the facility. The Applicant
acquired the Project from Galehead Development in January 2021. Given the scarcity of available
land for greenfield solar development, as well as the lengthy interconnection timeframes, the
Applicant saw value in acquiring a mid-stage development asset with an established
interconnection and land position. The Applicant views the location off of Charge Pond Road as
highly appropriate for solar development given the proximity of several other operating large
ground-mounted solar energy facilities, the lack of residential abutters, and the fact that the land



in the northern portion of the Site is already heavily disturbed as a result of historic sand extraction
activities and consists of exposed dirt/sand. The sandy soils on the Site also make for a less
expensive build as the land is already quite level with no need to pre-drill holes to accept
supporting piles—they can just be driven into the ground.

The Project design was prepared, and the Site Plans depicting that design were signed, by a
Massachusetts registered Professional Engineer.

593.6: Confirmation prepared and signed by a registered professional engineer that the large
ground mounted solar energy facilities comply with all applicable Federal and State standards.

The Project will comply with all applicable federal and state standards. The Site Plans are stamped
and signed by a registered Professional Engineer. The final electrical and structural plans to be
submitted with the Building Permit application will also be stamped and signed by a registered
Professional Engineer.

593.7: One- or three-line electrical diagram detailing the solar photovoltaic installation,
associated components, and electrical interconnection methods, with all National Electrical Code
compliant disconnects and over current devices.

Refer to Section 5 of this document.
593.8: Documentation of the major system components to be used, including panels, mounting
system, inverters.

Refer to Section 5 of this document.

593.9: Documentation of the major system components to be used, including panels, mounting
system, inverters.

Refer to Section 5 of this document.

593.10: An Operations & Maintenance Plan (see section 595 on decommissioning)
Refer to Section 5 of this document.

593.11: The Planning Board may require the proponent to pay for professional services to
evaluate the proposal.
Acknowledged.

Section 594.1 & 3 — Design Standards

594.1.1: Be sited on a parcel of land at least three (3) acres in size.
The Site is approximately 22.4-acres in size, therefore meeting the requirement.



594.1.2: Meet the requirements and standards for industrial uses found in Article 7: Design
Standards and Guidelines of this Zoning By-law.

The Project meets the requirements as listed in Article 7: Design Standards and
Guidelines of this Zoning By-law.

594.1.3-5: Have front, side, rear yard depths that comply with the R-130 district requirements,
which are 20-feet, 10-feet and 10-feet, respectively. That is unless the parcel either abuts a
residential district, in which all setbacks shall be a minimum of 50-feet or is across the street from
a residential district or residential development.

The Project neither abuts a residential district nor is across the street from either a residential
district or residential development. However, a 50-foot setback has been provided on all property
lines to the proposed fence line.

594.1.6: All large ground-mounted solar energy facilities shall be fenced for security. Fencing
that is visible from the right-of-way or residences shall be a type of fence acceptable to the
permit grading authority. All fencing shall be designed to blend into the landscape.

Security fencing is proposed around the perimeter of the facility. No fencing is visible from the
public right of way or residences.

594.1.7: The project proponent shall submit a plan for the operation and maintenance of the
large ground-mounted solar energy facility, which shall include measures for maintain safe
access to the installation, stormwater controls as well as general procedures for operational
maintenance of the installation.

An operations & maintenance (O&M) plan has been provided in Section 5 of this document. O&M
measures specific to stormwater management have been included as an appendix to the
Stormwater Report.

594.1.8: No large ground-mounted solar energy facilities shall be approved or constructed until
evidence has been given to the permit granting authority that the utility company that operates
the electrical grid where the installation is to be located has been informed of the large ground-
mounted solar energy facilities owner or operator’s intent to install an interconnected customer
owned generator. Off-grid systems shall be exempt from this requirement.

This information has been provided as an attachment.

594.3.1: Screening of appurtenant structures, but not limited to equipment shelters, storage
facilities, transformers and substations from the view of persons not on the parcel, public rights
of way and all residential districts shall be provided.

Much of the property is naturally screened by surrounding woodlands or like uses.. Additional
plantings along the western property boundary are provided to supplement the existing vegetation
for screening.

594.3.2: Lighting shall be consistent with state and federal law. Lighting of appurtenant
structures shall be limited to that required for safety and operational purposes and reasonable
shielded from abutting properties. Where feasible, lighting of the solar photovoltaic installation
shall be directed downward and shall incorporate full cut-off fixtures to reduce light pollution.



No lighting is proposed.

594.3.4: Place all utility connections underground except to the extent the Planning Board
reasonably determines that ‘'underground utilities are not feasible'.

All utility connections are proposed underground, until the point of interconnection at Charge Pond
Road. At this point, utilities transition to above grade in order to connect to the existing overhead
wires within Charge Pond Road.

594.3.5: Inverters and transformers shall be sited so as to minimize sound impacts to residences.

The Project is not located near residences. Sound generation documentation has been provided in
Section 5.

594.3.6: Minimize the clear cutting of trees and natural vegetation to the minimum necessary for
construction, operation, and maintenance of the facility.

The Project has been designed to meet this requirement to the maximum extent feasible. Extremely
limited clearing of natural vegetation is proposed in the north portion of the Site, which is already
heavily disturbed as a result of historic sand extraction activities and consists primarily of exposed
dirt/sand. An area of clearing in the south portion of the Site is required to accommodate the
proposed solar arrays, and other areas of clearing beyond the arrays is required to accommodate
stormwater facilities, and to avoid shading impacts to the arrays. These areas are depicted on the
Site Plans.

595. Abandonment or Decommissioning:
The Project will comply with the abandonment and decommissioning requirements

described in Section 595. A Decommissioning Evaluation and Cost Estimate has been
included attached herein.

Section 1534: Development Impact Statement

Description of neighborhood and impact of proposed development on all applicable town
services including but not limited to schools, sewer, water, parks, fire and police.

The Project is located in an agricultural area containing cranberry bogs, other solar developments
and adjacent to the Town'’s Department of Public Works (DPW) maintenance yard and it is not
anticipated that the solar use will create adverse impacts on Town resources. The proposed use
does not require sewer or water services. Police and fire support would only be required in
response to emergencies.

Traffic Report of existing traffic within and adjacent to proposed development.

The proposed use is not anticipated to generate additional traffic on surrounding roadways
within the vicinity of the Project and does not warrant the preparation of a traffic report.
The Applicant respectfully requests a waiver to this requirement.

Ecology of the area within the site and any significant off-site impacts.



The project will not create any adverse on-site or off-site impacts. A Request for
Determination of Applicability was submitted to the Conservation Commission, and a
negative determination was issued on October 27, 2022. The Project has been designed to
not impact any wetland resource areas including buffer zones and riverfront area.

According to the most recently available data provided by the Massachusetts Natural
Heritage and Endangered Species Program (NHESP), no portion of the Site is located within
Priority Habitat of Rare Species or Estimated Habitat of Rare Wildlife, nor are there any
Certified Vernal Pools on the Site.

The Site does not lie within any Area of Critical Environmental Concern (ACEC). According
to the most recent information provided by MassDEP, the Site is not located in an area
designated as an Outstanding Resource Water, and no portion of the Site is located within
a Zone Il Interim Wellhead Protection Area.

The most recently issued Flood Insurance Rate Maps (FIRM) for the area produced by the
Federal Emergency Management Agency (FEMA) indicate that no portion of the Site is
within 100-year floodplain.

The Natural Resources Conservation Service (NRCS) soil survey has mapped the majority of
the Site as Windsor loamy sand, with 3 to 8 percent slopes. The northern tip of the Site is
mapped as Carver coarse sand, with 3 to 8 percent slopes.

Topography within the southern portion of the Site generally slopes from west to east with
slopes between 2 and 15%. In the northern portion of the site, topography is flatter in areas
where earthwork activities previously occurred and contains isolated low points. Steep
grades are present along the western property boundary.

Proposed Mitigation

Currently, no mitigation is proposed as part of this project. The solar array will provide a
renewable source of energy and it is not anticipated to have any adverse impacts on the
environment and/or municipal services that would require mitigation.



Waiver Requests
The Applicant respectfully requests waivers from the following sections of the Zoning By-law:

e 1532.1.2: Such plans are to include the location of existing individual trees 18"dbh or
over.

Given the large size of the parcel, locating each individual tree 18" or larger is infeasible.
e 1534.2.2: Include an estimate of both peak and average daily traffic counts.

Applicant requests a waiver from this requirement on the grounds that following
construction, there will be minimal traffic to and from the Project, consisting mainly of a
maintenance truck on occasion to address any issues. Therefore, a study of proposed
conditions comparedto existing conditions is not warranted.
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Construction Schedule



Preconstruction/Engineering

WAREHAM SOLAR-CONST. SCHEDULE

Geotech Investigation & Pile Load Tests

Preliminary Engineering

Finalize EPC Contracting

Civil & Structural*®

Vegetation Clearing

Grading/Roads

Perimeter Fence Install

Struct - Pile Installation

Struct - Equipment Fdns

Struct - Rack Installation

Planting /Restoration/Reseeding

Electrical (Plant)**

MV Collection/Inverter Install

DC Install (wire and equipment)

Module Deliveries

Module Install

DC Wiring

Battery System Install

Testing & Commissioning

Electrical (Overhead Line)

Vegetation Clearing /Access

Set Structures/String Conductor

Planting /Reseeding /Restoration

Plant Completion/Operations Handoff
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Photographic Log

Client Name: Longroad Energy

Project No: 15225.01

Photo No.: 1

Date: 4/29/21

Location: Northeast corner of site

Description: Existing access path
adjacent to abutting property

Site Location: 0 Route 25, Wareham, MA
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Photographic Log

Client Name: Longroad Energy

Site Location: 0 Route 25, Wareham, MA

Project No: 15225.01

Photo No.: 2

Date: 4/29/21

Location: Northeast corner of site

Description: Existing stockpiles
within cleared area of site
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Photographic Log

Client Name: Longroad Energy

Site Location: 0 Route 25, Wareham, MA

Project No: 15225.01

PhotoNo.. 3 | Date: 1/28/21

Location: Southern boundary of site

Description: Wetlandto southeast of
site, facing west
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Photographic Log

Client Name: Longroad Energy

Site Location: 0 Route 25, Wareham, MA

Project No: 15225.01

PhotoNo.. 4 | Date: 3/17/21

Location: Central portionof Site
Description:

Mainly unvegetated area within most
of the central portion of the Site.
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Photographic Log

Client Name: Longroad Energy

Site Location:

0 Route 25, Wareham, MA

Project No: 15225.01

PhotoNo.. 5 | Date: 3/17/21

Location: Central portion of Site
Description:

Mainly unvegetated area within most
of the central portion of the Site.
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Photographic Log

Client Name: Longroad Energy

PhotoNo.. 6 | Date: 6/28/21

Location: Southern portion of Site
Description:

Forested areain the southernportion
of the Site. Mainly pine canopy with
dense shrub layer.




Solar Documentation

Operations & Maintenance Plan
Documentation of Site Control/ Access
Product Cut Sheets

Sound Generation

Decommissioning Plan/ Financial Surety
Interconnection Acknowledgement
One-Line Electrical Diagram



OPERATIONS AND MAINTENANCE PLAN — WAREHAM SOLAR: 0 ROUTE 25

June 26, 2023

Project Inspection and Maintenance Program

During the operational phase of the Project, the following equipment inspection
and maintenance activities will be implemented as scheduled below.

The following activities will be conducted in accordance with the Original Equipment
Manufacturer (OEM) but in no case less than annually:

Complete visual inspection

Complete mechanical inspection

Complete electrical testing

Complete equipment maintenance

Inspection and maintenance of racking system

Operations and Maintenance Capability

Longroad Energy Holdings, LLC (Longroad), of which Wareham PV |, LLC is a subsidiary, is an
experienced operations and maintenance (O&M) manager of both large-scale solar and wind
projects.

Longroad Energy Services, LLC (LES), also a subsidiary of Longroad, is currently contracted to
manage 3.5 gigawatts (GW) of operating and under construction projects across the United
States.

LES's O&M plan is designed to manage all operational and commercial matters related to the
facility. Longroad will provide the following resources at or for the Project facility to ensure
safety and complete readiness by the commercial operation date:

Staff recruiting;

Staff training and safety;

Policy and procedure guidance and manuals;

Operations and engineering readiness;

Maintenance services readiness; and

Install Supervisory Control and Data Acquisition (SCADA) and asset management
systems.

LES employs a fully integrated, data-driven O&M strategy that maximizes project value. LES's
in-house operations capabilities include real-time resource monitoring and analysis from its
Portland, Maine-based Remote Operations Center (ROC), on-site and regional O&M
personnel, and regional Commercial Asset Management staff.
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A key to LES's success is early engagement in the development and construction process to
ensure seamless transition to operations. The operations team works alongside Longroad
project developers and construction managers from the earliest phases of project development.

During the operations phase, LES combines advanced performance monitoring and analysis
from the ROC project financial data to continually optimize site performance. LESutilizes cloud-
based data management platforms to manage data and optimize project operational and
financial performance. Through the use of these tools, decisions are made with a complete
understanding of the short- and long-term financial implications to the projects LES manages.
In addition to an experienced in-house staff, LES partners with Tier 1 suppliers of major
equipment such as modules, trackers, inverters, and transformers to ensure high performance
throughout each project’s expected life.

Safety

Longroad's first priority is the safety of its personnel and those who work on its projects. Each
operational review meeting begins with a review of safety lessons learned, and every operating
decision is made within the framework of the LES Safety Program and Site Safety Plan.
Longroad’s safety culture begins with the hiring decisions made in staffing its teams and
continues through each phase of development, construction, and operation of our projects.

All new employees must complete Longroad’s onboarding safety training before reporting to
their duties. Longroad continually updates its employee safety training. Annual safety refresher
training of all site employees is accomplished through monthly or as-needed safety meetings,
tailgate meetings, and formal training sessions. Topics reviewed in these sessions include high
voltage work, electrical safety, arc flash protection, and live work. Other areas of training
include confined space entry, environmental considerations, CPR/first aid, forklift safety, crane
safety, safe lifting practices, and safe driving.

Vegetation Management

Ground cover within the array areas will be monitored for growth and mowed as needed to
maintain a safe work environment. Vegetation growth will be maintained under and around the
solar installation at levels needed to reduce the risk of ignition from the electrical system while
minimizing mowing.

The Project site will be inspected for evidence of erosion and rilling in slopes. If such
conditions are observed, they will be corrected and revegetated as needed.

Growth of trees or other vegetation shading the arrays will be trimmed as needed.
Excessive vegetation growth, including saplings, shrubs, large weeds, within the array
areas will be removed.
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Stormwater Management Features and Access Roads

Stormwater management features will be inspected for evidence of erosion and sediment
settling. If erosion has occurred or sediment has accumulated in stormwater management
features, such conditions will be corrected. Refer to the Long Term Pollution Prevention Plan
provided as an attachment within the Stormwater Management Report for additional
information pertaining to inspection and maintenance of stormwater management features.

The gravel access roads and roadside swales will be inspected for evidence of erosion,
rilling, and clogging. If such conditions are observed, they will be corrected.

Solar Panel Recycling

All broken solar panels will be promptly contained and removed from the project site.
Panels requiring disposal during operations or at decommissioning will be recycled.



SECOND AMENDMENT TO OPTION AGREEMENT

THIS SECOND AMENDMENT TO OPTION AGREEMENT (this “Amendment’”) is
entered into and is effective as of _May 17, 2023 (the “Amendment Effective Date™) by and
between David H. Fletcher (“Owner”) and Wareham PV I, LLC (“Optionee”). Owner and
Optionee may also be referred to hereafter collectively as the “Parties” or each a “Party.”
Capitalized terms used in this Amendment that are not defined herein will have the meanings
described to them in the Agreement (defined below).

A. Owner and Optionee previously entered into an Option Agreement dated May 16,
2019, a Memorandum of which was recorded on October 7, 2019 in the Plymouth County
Registry of Deeds, Massachusetts in Book 51755, Page 206, and amended by that certain
Amendment to Option Agreement dated as of May 16, 2021, a Memorandum of which was
recorded on August 5, 2021 in the Plymouth County Registry of Deeds, Massachusetts in Book
55430, Page 314 (the “Agreement”).

B. The Parties desire to modify and amend the Agreement in certain respects, as
more particularly set forth herein, so as to extend the option term period to lease the Property
from Owner.

For and in consideration of the premises, including the recitals above, and other good and
valuable consideration, the receipt and sufficiency of which are hereby acknowledged, the Parties
agree as follows:

1. Amendments. The Agreement is hereby amended as follows:

a. The last three sentences of Section 2 of the Agreement are hereby deleted
and replaced with the following:

“Prior to the expiration of the Seventh Option Period, Optionee may extend
the Option for an additional one (1) year (the “Eighth Option Period”) upon
written notice to Owner and payment by Optionee of an additional fee of

(“Eighth Option Fee™). Prior to the expiration of the Eighth
Option Period, Optionee may extend the Option for an additional one (1)
year (the “Ninth Option Period”) upon written notice to Owner and
payment by Optionee of an additional fee of B Ninth Option
Fee”). Prior to the expiration of the Ninth Option Period, Optionee may
extend the Option for an additional one (1) year (the “Tenth Option
Period™) upon written notice to Owner and payment by Optionee of an
additional fee of || I Tenth Option Fee™). Prior to the expiration
of the Tenth Option Period, Optionee may extend the Option for an
additional one (1) year (the “Eleventh Option Period™) upon written notice
to Owner and payment by Optionee of an additional fee of ||
(“Eleventh Option Fee”). Together, the First Option Fee, Second Option
Fee, Third Option Fee, Fourth Option Fee, Fifth Option Fee, Sixth Option
Fee, Seventh Option Fee, Eighth Option Fee, Ninth Option Fee, Tenth
Option Fee, and Eleventh Option Fee are referred to herein as “Option
Fees”, which shall be nonrefundable except as otherwise expressly set
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forth herein. Together, the First Option Period, Second Option Period,
Third Option Period, Fourth Option Period, Fifth Option Period, Sixth
Option Period, Seventh Option Period, Eighth Option Period, Ninth Option
Period, Tenth Option Period, and Eleventh Option Period are referred to
herein as “Option Periods™. Optionee shall have the right to terminate this
Option, as to all or any part of the Property, at any time and for any reason.
with immediate effect during the Optj adg

~

b. Section 9(a) is hereby deleted in its entirety and replaced with the
following:

“a. the initial term shall be for twenty-five (25) years (“Initial Term™)
commencing on the date of Commercial Operation as defined below. Prior
to the end of the Initial Term, Optionee may request from Owner the right
to a five (5) year extension term upon mutually agreeable terms and
conditions (the “First Extension Term™). Prior to the end of the First
Extension Term (if applicable), Optionee may request from Owner the
right to a second five (5) year extension term upon mutually agreeable
terms and conditions (the “Second Extension Term”). Prior to the end of
the Second Extension Term (if applicable), Optionee may request from
Owner the right to a third five (5) year extension term upon mutually
agreeable terms and conditions (the “Third Extension Term”). The date of
Commercial Operation means the date the Facility has been interconnected
to the utility electric grid and sale of encrgy on a commercial basis has
commenced (“Commercial Operation™):

¢. The following is hereby added as Section 9(h) to the Agreement:

“h. prior to the Fifth (5") anniversary of the Operations Date Optionee shall
retain an independent contractor to provide a good faith estimate of the
total cost to restore any changes made to the Property by Optionee to
substantially the same condition as immediately prior to the execution of
the Lease, less the salvage value of the Facility, if any (the “Reclamation
Estimate™). Within ten (10) business days of its receipt of the Reclamation
Estimate, Optionee shall deliver a copy of the Reclamation Estimate to
Owner. No later than sixty (60) days after such delivery, Optionee shall
deliver to Owner credit support (“Removal Bond”) for the amount of the
Reclamation Estimate. Further Optionee shall not be obligated to provide
the Removal Bond if any governmental agency imposes a bonding or
financial security arrangement as part of the condition of the permit with
respect to the Project which covers decommissioning costs, and such credit
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support shall be deemed to be satisfied by the bond or financial security
arrangement supplied pursuant to such permit. Optionee shall comply with
all decommissioning requirements that are contained in the permit that is
ultimately issued for the Project. To the extent that the Reclamation
Estimate is zero (or negative), the Removal Bond shall not be required;
and”

d. The following is hereby added as Section 9(i) to the Agreement:

“Owner shall fully cooperate with Optionee in connection with obtaining
and complying with any land use, environmental or other governmental
approvals required for the financing, construction, installation, relocation.
replacement, maintenance, operation or removal of the Facility, including
without limitation execution of applications for suc i

2 The Parties hereby acknowledge that as of the Amendment Effective Date, the
parties have entered into the Eighth Option Period.

9 Miscellaneous. As expressly modified by this Amendment. the Agreement is
hereby ratified and confirmed by Owner and Optionee.

4. Successors and Assigns. This Amendment is binding upon and inures to the
benefit of each of the Parties and their respective directors, managers, officers, employees,
stakeholders, principals, agents, representatives, heirs, successors, assigns, and family members.

5. Memorandum. This Amendment shall not be recorded except with the express
written consent of Owner and Optionee. Owner and Optionee shall execute an Amendment to the
Memorandum of Option Agreement (the “M emorandum”) in the form attached hereto as Exhibit
A, for filing of record in the official public records of Plymouth County Registry of Deeds,
Massachusetts. The recording of such Memorandum of shall be binding upon Owner and
Optionee, and their respective successors. legal representatives and assigns, the same as if this
Amendment was filed of record in its complete text.

6. Counterparts. This Amendment and the Memorandum as provided for above
may be executed and delivered by fax or electronic mail and in multiple counterparts, each of
which shall be deemed an original to the same effect as if all parties had executed the same
instrument, and all of which together shall constitute one and the same instrument.

[The signature pages to this Amendment follow on the next pages]
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This Amendment is executed b

y Owner and Optionee to be effective as of the Amendment
Effective Date.

OWNER:

DAVID H. FLETCHER

LA Al

[Signature pages continue]




OPTIONEE:

WAREHAM PV [, LLC,
a Delaware limited liability company

. Ml U, llvarr

Name: Michael U. Alvarez

Title:___Chief Operating Officer

AUS-6453968-9 533899/7
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After recording return to:
Longroad Energy

Attn: Vanessa Kwong

220 Montgomery Street, Suite 860
San Francisco, CA 94104

SECOND AMENDMENT TO MEMORANDUM OF OPTION AGREEMENT

This SECOND AMENDMENT TO MEMORANDUM OF OPTION AGREEMENT (this
“Memorandum”) is entered into as of the 17th day of May, 2023, by and between David H. Fletcher
(“Owner”) and Wareham PV I, LLC, a Massachusetts limited liability company (“Optionee”).
Owner and Optionee are sometimes referred to herein individually as a “Party” and collectively as
the “Parties.”

RECITALS

A. Owner and Optionee previously entered into an Option Agreement (the
“Agreement”) dated May 16, 2019, a Memorandum of which was recorded on October 7, 2019
in the Plymouth County Registry of Deeds, Massachusetts in Book 51755, Page 206, and
amended by that certain Amendment to Option Agreement dated as of May 16, 2021, a
Memorandum of which was recorded on August 5, 2021 in the Plymouth County Registry of
Deeds, Massachusetts in Book 55430, Page 314, covering certain land located in County of
Plymouth, State of Massachusetts, as more particularly described on Exhibit A attached hereto and
incorporated herein by reference (the “Property™).

B. The Parties have amended the Agreement pursuant to an Amendment to Option
Agreement of even date herewith (the “Amendment”) to amend certain terms of the Agreement as
further described below, among other terms. The Parties desire to execute this Memorandum to
put the public on notice of certain terms of the Amendment.

NOW, THEREFORE, in consideration of the mutual promises set forth in the Agreement
and the Amendment, and of other good and valuable consideration, the receipt and sufficiency of
which is hereby acknowledged, the Parties agree as follows:

1. Amendments.
The Agreement was amended to allow Optionee the right to exercise the options granted

in the Option Agreement at any time on or before, May 17, 2027.

2. Miscellaneous.




i.  Interpretation. Nothing contained in this Memorandum or the Amendment shall be
construed as modifying the Agreement except as specifically provided pursuant to the
Amendment. Capitalized terms used but not otherwise defined in the Amendment shall have the
same meanings assigned to them in the Agreement. The purpose of this Memorandum is to give
public notice of the existence of the Amendment. In the event of any inconsistency between this
Memorandum and the terms and conditions of the Amendment, the Amendment shall prevail.

ii.  Ratification. The Agreement, as amended by the Amendment, is hereby ratified
and confirmed, and shall continue in full force and cffect.

iii.  Counterparts. This Memorandum may be executed in multiple counterparts, all of
which shall be considered one and the same agreement and each of which shall be deemed an
original.

[Signature pages follow)
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IN WITNESS WHEREOF, the parties have executed this Memorandum to be effective as
of the date first set forth above.

OWNER:

DAVID H. FLETCHER,

By@mé‘%l/ DIt

STATEOF WA ST,

§
COUNTY OF £ YM DUTH—

The foregoing instrument was acknowledged before me this 7_ day of JU n<
2023 by David H. Fletcher.

[seal of Notary] Qy = <

\ 4
Notary Public

[Signature pages continue]

Elizabeth A, Morrigon

NOTARY PUBLIC
mmonwealth of
Massachusetts
My Commission g
2/14/2025




OPTIONEE:
WAREHAM PV [, LLC,

a Delaware limited liability company

e

Name: Charles Spiliotis

Title: Chief Operating Officer

ACKNOWLEDGMENT

A notary public or other officer completing this certificate verifies only the identity of the
individual who signed the document to which this certificate is attached, and not the truthfulness,
accuracy, or validity of that document.

State of California

County of San Francisco

On June 14, 2023, before me, Jocelyn Koo, Notary Public, personally appeared Charles Spiliotis,
who proved to me on the basis of satisfactory evidence to be the person whose name is subscribed
to the within instrument and acknowledged to me that he executed the same in his authorized
capacity, and that by his signature on the instrument the person, or the entity upon behalf of which
the person acted, executed the instrument.

I certify under PENALTY OF PERJURY under the laws of the State of California that the
foregoing paragraph is true and correct.

WITNESS my hand and official seal.

JOCELYN KOO
z1%=2\ Commission No. 2302816
] NOTARY PUBLIC-CALIFORNIA

- ALAMEDA COUNTY
Comm. Expires SEPTEMBER 19, 2023

Signature T




EXHIBIT A

Legal Description of the Property:
Located in Plymouth County, Massachusetts and more particularly described as follows:

All that certain lot, containing 22.4 +/- acres of land with improvements thereon, located on
Route 25 in Wareham, Plymouth County, MA 02571, identified as Lot No. 1000 in Plan of Land
in Wareham, Mass, as recorded on August 30, 2016 in Plan Book 60, page 872 in the Plymouth
County Registry of Deeds, a copy of which is attached hereto at Exhibit B.

BEING part of the same premises which Frank C. Arcadipane by his deed dated May 8, 2007

and recorded in the Plymouth County Register of Deeds in Book Volume 34514, pages 232-234
granted and conveyed to David Fletcher.

:




m SEL-651R-2 Recloser Control

Advanced Recloser Control

New Features

The following features were added for intertie protection and control, compliant with IEEE Standard 1547-2018
“IEEE Standard for Interconnection and Interoperability of Distributed Energy Resources with Associated Electric
Power System Interfaces.”

» Fast Rate-of-Change-of-Frequency and Vector Shift Elements. Swiftly detect islanding conditions and
disconnect distributed energy resources (DER) before any possible autoreclosing of the electric power system
(EPS).

>» Longer Seconds-Based Time Delays for Frequency Elements. Frequency elements have adequate time-delay
setting range for qualifying tripping for abnormal EPS frequency. Similarly, return of normal EPS frequency is
qualified before the intertie (recloser) is closed. Seconds-based timing is immune to frequency changes and allows
tripping time to be absolute.

> Additional Voltage Elements. Adequate number of voltage elements allows for qualifying tripping for abnormal
EPS voltage. Similarly, return of normal EPS voltage is qualified before the intertie (recloser) is closed.

» Autosynchronism Element Works in Tandem With Synchronism-Check Element. Autosynchronism element
frequency and voltage control outputs automatically bring DER (versus EPS) slip frequency, phase angle, and
voltage magnitude differences within allowable limits for synchronism-check closing of the intertie (recloser).

Schweitzer Engineering Laboratories, Inc. SEL-651R-2 Data Sheet



Key Features and Benefits

> Single-Phase Tripping/Reclosing. Interrupt, then restore service on the faulted phase, rather than affecting all
three phases. When load levels vary from phase to phase, set trip levels independently for each phase.

» Multi-Recloser Interface. Support a number of reclosers from different manufacturers with one common control
cable interface.

» Wide-Range Recloser Compatibility. Use the SEL-651R-2 Advanced Recloser Control with control cable
interfaces for many different reclosers. Learning the settings and operation of just the SEL-651R-2 enables you to
operate a wide range of reclosers.

» ACSELERATOR QuickSet® SEL-5030 Software. Use the eight settings groups to easily configure multiple group
settings to fit operational situations. Apply custom application designs and create design templates that can be
stored on the recloser control for your specific applications.

>» Low-Energy Analog (LEA) Inputs. Reduce costs and save space with as many as six LEA voltage inputs.

» Enclosure Options. Choose the extra space and easy access of the dual-door enclosure or the more compact size
of the single-door option. For the dual- or single-door options, select the painted cold-rolled steel enclosure
(NEMA 3R rated) for normal applications or the painted type 304 stainless steel enclosure (NEMA 3RX rated) to
reduce corrosion in harsh environments. Both enclosure styles also achieve an IP45 rating for solids and water
ingress resistance.

» Ethernet Communications. Provide DNP, Modbus®, IEC 61850, File Transfer Protocol (FTP), and Simple
Network Time Protocol (SNTP) capabilities through use of single fiber, dual copper, or fiber-optic Ethernet ports.
A built-in web server makes firmware upgrades over Ethernet quick and secure.

» Communications Flexibility. Order the SEL-651R-2 with one USB port, four serial ports (three EIA-232 and one
EIA-485), one Ethernet port (fiber-optic), or two Ethernet ports (copper or fiber-optic). The front-panel USB port
retrieves events, settings, and templates faster than traditional EIA-232 ports.

» Automatic Network Reconfiguration (ANR). Improve reliability with ANR by isolating faulted line sections and
restoring service to unaffected areas of the system.

» Configurable Power Elements. Determine power flow or VAR flow direction and magnitude with configurable
power elements. Apply at system intertie points or at capacitor bank installations.

» Total Harmonic Distortion (THD). Monitor the system power quality based on THD with harmonic metering as
high as the 16th harmonic, following IEEE 519-2014.

> Built-In Power Supply. Power demanding 12 Vdc accessories easily with a built-in 40 W continuous (60 W
surge) auxiliary power supply.

> Digitally Signed Firmware Upgrade. Upload digitally signed firmware over Ethernet or serial connection.
Secure algorithms guarantee the validity of the firmware file.

» Second-Harmonic Blocking. Secure the recloser control during transformer energization.

> Rate-of-Change-of-Frequency Elements. Detect rapid frequency changes to initiate load shedding or network
decoupling.

> Event Data and Fast Sampling Rate. See more pre-fault and post-fault data with 60-cycle-length event reports.
Gain better resolution with 128-samples/cycle analog data.

» COMTRADE Event Reports. Capture standard and high-impedance event reports in COMTRADE standard file
format.

» Synchrophasors. Gather power system information and monitor wide-area performance with IEEE C37.118
synchrophasors.

» High-Impedance Fault Detection. Apply SEL Arc Sense technology in detecting more high-impedance faults
than conventional protection for more reliable operation of distribution systems.

SEL-651R-2 Data Sheet Schweitzer Engineering Laboratories, Inc.



Compatibility Overview

Multi-Recloser Interface

An SEL-651R-2 Recloser Control ordered with the
Multi-Recloser Interface is compatible with the follow-
ing reclosers on one common interface:

» G&W Viper-ST

» G&W Viper-LT

» ABB Elastimold MVR

» Tavrida OSM Al_4

» ABB Gridshield (32-pin and 42-pin versions)
» Eaton NOVA NX-T

Three-Phase Reclosers With
Single-Phase Tripping Capability

An SEL-651R-2 Recloser Control connects to the fol-
lowing three-phase reclosers with single-phase tripping
capability:

» G&W Viper-ST
» G&W Viper-LT
» ABB Elastimold MVR

» ABB OVR-3/VR-3S (24-pin, 15 and 27 kV
models)

» ABB Joslyn TriMod 600R

» ABB Gridshield (32-pin and 42-pin versions)
» Eaton NOVA-TS or NOVA-STS Triple-Single
» Eaton NOVA NX-T

» Tavrida OSM Al_4

» Siemens SDR Triple-Single

Schweitzer Engineering Laboratories, Inc.

Three-Phase Reclosers

The SEL-651R-2 Recloser Control connects to the fol-
lowing three-phase reclosers:

» G&W Viper-S
» G&W Control Power Viper-S
>» Eaton
> CXE
> Auxiliary-Powered Eaton NOVA
> RE
> RVE
> RXE
> VSA
> VSO
> VWE
> VWVE 27
> VWVE 38X
> WE
> WVE 27
> WVE 38X
> Control-Powered Eaton NOVA

» Whipp & Bourne GVR (when equipped with
interface module)

» Tavrida OSM Al_2
» Siemens SDR Three-Phase

Certification

The current IEEE C37.60 test certificates are available at
selinc.com.

SEL-651R-2 Data Sheet



Product Overview or Functional Overview

Bus

SEL-651R-2 Advanced Recloser Contro\

ORCBCIC)

3 &

Undervoltage Overvoltage Frequency
+ Phase + Over
+ Ground Under

+ Neg. Seq.

Reclos?‘:l—c
Overcurrent Time- Directional Directional
+ Phase Overcurrent Overcurrent Power

- Ground hase - Phase |
+ Neg. Seq. Ground + Ground, SEF =
Neg. Seq + Neg. Seq. 2
&

(son)—(om :

7\ 257
Neutral Neutral Time- |
Overcurrent Overcurrent !
Synchronlsm
Generator
Intertle
C Autoreclosing
L a A O
3 Undervoltage Overvoltage
+ Phase
+ Ground
+ Neg. Seq.

Line

Figure 1 Functional Diagram
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Figure 2 Connect Three-Phase Load and Source Voltages to SEL-651R-2

Control Cable

The control cable brings secondary current, recloser
status, yellow operating handle status, and, in some
cases, LEA voltages to the SEL-651R-2 and takes trip/
close signals out to the recloser (see Figure 3). The con-
trol cable connects to the SEL-651R-2 via a control cable
receptacle/interface at the bottom of the enclosure.

Note: Select the appropriate control cable interface when
ordering.

Voltage Inputs

Connect voltages on both sides of the recloser, as shown
in Figure 2, for such schemes as Automatic Network
Reconfiguration (Figure 12) and synchronism check.
Select the three-phase voltage channel (VY or VZ) to
operate features such as the following (Figure 2):

» Fault locating

» Load encroachment

» Power elements

» Voltage sag/swell/interrupt recording

Order the VY and VZ voltage channels as optional LEA
voltage inputs. This option allows you to connect the
low-level voltage outputs from less-costly power system
voltage transducers, including those built into many of
the popular reclosers, to LEA voltage inputs on the
SEL-651R-2.

Schweitzer Engineering Laboratories, Inc.

Control Power Input

Order the control power input (shown as the Vac Power
connection in Figure 2) as either 120 Vac, 230 Vac,
125 Vdc, or 48 Vdc.

The 120 Vac option includes a ground-fault circuit inter-
rupter (GFCI) convenience outlet.

Use ac transfer switches (see Figure 3) to change to the
alternate control power source when the primary control
power source is unavailable. This ability is especially
valuable in Automatic Network Reconfigurations such as
those in Figure 11 and Figure 12.

The incoming control power is converted to the
following:
» 12 Vdc to run the control electronics
» Stored energy in capacitors in the power module to
provide energy for the trip/close outputs of the
relay module

If the incoming control power is unavailable, the 12 V
battery provides energy to charge the capacitors and to
run the control electronics.

The 125 Vdc and 48 Vdc power input options include a
reduced level 12 V auxiliary supply for use in wetting
contact inputs, but not for powering communications
devices. These options do not include the battery charger,
batteries, or GFCI convenience outlet.

SEL-651R-2 Data Sheet
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Figure 3 Major Interconnections Between SEL-651R-2 Components

Automation and Communication

Communications Connection
Options

The base model SEL-651R-2 is equipped with one USB
port, three independently operated EIA-232 serial ports,
and one isolated EIA-485 port. Ethernet port ordering
options include the following:

» Single 100BASE-FX optical Ethernet port

» Dual redundant 10/100BASE-T metallic Ethernet
ports

» Dual redundant 100BASE-FX optical Ethernet
ports

Note: The SEL-651R-2 Product Literature CD includes a
special driver required for USB communication.

Establish communication by connecting computers,
modems, protocol converters, data concentrators, port
switchers, and communications processors. Connect

SEL-651R-2 Data Sheet

multiple SEL-651R-2 controls to an SEL. communica-
tions processor, an SEL real-time automation controller
(RTAC), an SEL computing platform, or to an SEL syn-
chrophasor vector processor for advanced data collec-
tion, protection, and control schemes (see Figure 4).

Local HMI

DCS or SCADA Master

EIA-232
Computer - SEL Protocols

- Modbus RTU
- DNP3 Level 2 Outstation
- |EEE C37.118

Communications Processor—mz
Synchrophasor Processor

Figure 4 Typical Serial Communications Architecture

Schweitzer Engineering Laboratories, Inc.



SEL manufactures a variety of standard cables for con-
necting SEL-651R-2 to many external devices. Consult
your SEL representative for more information on cable
availability. The SEL-651R-2 can communicate directly
with SCADA systems, computers, and RTUs via serial or
Ethernet port for local or remote communications (see
Figure 5).

[T

[ o o ]
DCS or SCADA Master
10/100BASE-T or 100BASE-FX

Remote Engineering Access

- Telnet
s - SEL Protocols
- - Modbus TCP
Ethernet Switch - |EEE C37.118
- DNP3 LAN/WAN

Figure 5 Typical Ethernet Communications
Architecture

High-speed Ethernet ports are valuable for engineering
access and control setup. Download a 60-cycle, 128 sam-
ple-per-cycle event report in as little as 40 seconds.
Upgrade firmware in a scant 55 seconds from initiation
to Relay Enabled.

Go beyond local engineering access and connect optional
dual Ethernet ports to increase network reliability and
availability (Figure 6 and Figure 7). The configuration
shown in Figure 6 uses an Ethernet switch inside the
control to bridge network connections and form a self-
healing ring as part of a managed network. Figure 7
shows how to connect the control for fully redundant
fast-failover configuration. In either configuration, no
single point of failure can prevent communication with
the control. Table 1 lists available protocols.

Schweitzer Engineering Laboratories, Inc.

Managed Ethernet Managed Ethernet
Switch Switch

Figure 6 Self-Healing Ring Using Internal Ethernet
Switch

Figure 7 Failover Network Topology

Serial Communication

The SEL-651R-2 retains all the serial communications
capability of previous SEL-651R models and adds an
EIA-485 and Type B USB port for fast and convenient
local access. Use any communications processor soft-
ware that emulates a standard terminal system.

FTP

Provides the ability to read and write available settings
files and read COMTRADE file format event reports
from the recloser control over Ethernet.

SEL-651R-2 Data Sheet



Table1 Open Communications Protocol

Type Description

IEC 61850 Ethernet-based international standard for interoperability between intelligent devices in a substation. Operates
remote bits, breaker controls, and input/output (I/O). Monitors Relay Word bits and analog quantities. Use
MMS file transfer to retriecve COMTRADE file format event reports.

Simple ASCII Plain language commands for human and simple machine communications. Use for metering, setting, self-test
status, event reporting, and other functions.

Compressed ASCII Comma-delimited ASCII data reports. Allows external devices to obtain relay data in an appropriate format for
direct import into spreadsheets and database programs. Data are checksum protected.

Fast SER Protocol Provides serial or Ethernet SER data transfers with original time stamp to an automated data collection system.

Modbus RTU or TCP Serial or Ethernet-based Modbus with point remapping. Includes access to metering data, protection elements,
contact I/O, targets, relay summary events, and settings groups.

Extended Fast Meter and Serial or Telnet binary protocol for machine-to-machine communications. Quickly updates SEL communica-

Fast Operate tions processors, RTUs, and other substation devices with metering information, relay element and I/O status,

time-tags, open and close commands, and summary event reports. Data are checksum protected. Binary and
ASCII protocols operate simultaneously over the same communications lines so binary SCADA metering
information is not lost while an engineer or technician is transferring an event report or communicating with
the relay using ASCII communications through the same relay communications port.

DNP3 Serial or LAN/WAN

Serial or Ethernet-based Distributed Network Protocol with point remapping. Includes access to metering data,
protection elements, contact I/0, targets, SER, relay summary event reports, and settings groups.

IEEE C37.118

Serial or Ethernet Phasor Measurement Protocol. Streams synchrophasor data to archiving historian for post
disturbance analysis, to visualization software for real-time monitoring, or to synchrophasor data processor for
real-time control.

Flexible Control Logic and Integration > Define custom messages (e.g., SINGLE

Features

PHASE TRIP\ ENABLED) to report power
system or relay conditions on the LCD.

Use the SEL-651R-2 control logic to provide the follow- > Control which messages are displayed via

ing improvements:

» Replace traditional panel control switches

SELOGIC control equations by driving the LCD
display via any logic point in the relay. Set as
many as 32 programmable display messages.

» Eliminate RTU-to-relay wiring

> Replace traditional latching relays Replace RTU-to-Relay Wiring Using 32 Remote
» Replace traditional indicating panel lights Control Points
» Replace external timers > Set, clear, or pulse remote control points via serial

Eliminate traditional panel control switches:

port commands.

» Incorporate these points into your control scheme

» 12 programmable operator-control pushbuttons via SELOGIC control equations
> Use to implement your control scheme via » Use them for SCADA-type control operations such
SELOGIC control equations. as trip, close, and settings group selection.

> Change operator-control pushbutton labeling to L . .
suit your control scheme (Figure 23). Replace Traditional Latching Relays Using 32

» 16 local control points

> Set, clear, or pulse local control points via the

Latching Control Points

» Use these points for functions such as remote
control enable.

front-panel human-machine interface and
display (Figure 23). » Program latch set and latch reset conditions with

> Program the local control points to implement
your control scheme via SELOGIC control

equations.

> Use the local control points for extra functions
such as trip testing or scheme enabling/

disabling.

SEL-651R-2 Data Sheet

SELOGIC control equations. The latching control
points retain states when the relay loses power.

» Set or reset the latching control points via operator-
control pushbuttons, control inputs, remote control
points, local control points, or any programmable
logic condition.

Schweitzer Engineering Laboratories, Inc.



» In the factory settings, these latching control points
give many of the operator-control pushbuttons
their ENABLE/DISABLE or ON/OFF mode of
operation, where each press of the pushbutton
toggles the latch to the opposite state.

Replace Traditional Indicating Panel Lights With 24
Status and Target LEDs

Change LED labeling to suit your control scheme
(Figure 23). Note that the aforementioned 12 program-
mable operator-control pushbuttons also have program-
mable LEDs associated with them.

Replace External Timers With 64 General Purpose
Timers and 16 General Purpose Up/Down Counters

» Eliminate external timers for custom protection or
control schemes with 64 general purpose SELOGIC
control equation timers.

» Each timer has independent time-delay pickup and
dropout settings.

» Program each timer input with any element (e.g.,
time-qualify a voltage element).

» Assign the timer output to trip logic or other
control scheme logic.

» Use the 16 general purpose up/down counters to
emulate the features of motor-driven timers, which
can stall in place indefinitely and then continue
timing when appropriate user-set conditions exist.

SELocic Control Equations With Expanded
Capabilities

The SEL-651R-2 is factory set for use without additional
logic in many situations. For complex or unique applica-
tions, expanded SELOGIC functions allow superior flexi-
bility and put relay logic into the hands of the protection
engineer.

With expanded SELOGIC control equations you can do
the following:
» Assign the relay inputs to suit your application

» Logically combine selected relay elements for
various control functions

» Assign outputs to your logic functions.
To program SELOGIC control equations, combine relay
elements, inputs, and outputs with SELOGIC control

equation operators (see Table 2). You can use any ele-
ment in the Relay Word in these equations. Add pro-

Schweitzer Engineering Laboratories, Inc.

grammable control functions to your protection and
automation systems. New functions and abilities enable
you to use analog values in conditional logic statements.

Table 2 SELogcic Control Equation Operators

Operator Type |Operators Comments

AND, OR, Allows combination of mea-
NOT suring units

Boolean

Edge Detection |F_TRIG,
R_TRIG

Operates at the change of
state of an internal function

Comparison > >= =,<=, <,

<>

Precedence Con- | ( ) Allows multiple and nested
trol sets of parentheses

Provides for easy documen-
tation of control and protec-
tion logic

ACSELERATOR QuickSet SEL-5030
With Design Features

Use the ACSELERATOR QuickSet SEL-5030 Software to
develop settings offline. The system automatically
checks interrelated settings and highlights out-of-range
settings. You can transfer settings created offline by
using a PC communications link with the SEL-651R-2.
The software also converts event reports to oscillograms
with time-coordinated element assertion and phasor/
sequence element diagrams. View real-time phasors via
QuickSet.

Comment #

With the licensed version of QuickSet, you can commis-
sion recloser controls using only the settings you need.
This version allows users to create custom Application
Designs. Use these designs to quickly implement
advanced schemes, such as Automatic Network Recon-
figuration and single-phase tripping/reclosing. Applica-
tion Designs hide settings you do not want changed (such
as SELOGIC control equations), while making visible just
the minimum necessary settings (such as timer and
pickup settings) to implement the scheme.

All settings can be aliased and manipulated mathemati-
cally for simple end-user interfacing. You can also define
custom notes and settings ranges. The Application
Designs enhance security by allowing access to only a
specified group of settings. Create Application Designs
that include the most commonly used relay features and
settings (Figure 8) and watch commissioning times drop
drastically. Design custom templates using QuickSet for
your specific applications and then store the templates on
the recloser control for easy access when making settings
changes.

SEL-651R-2 Data Sheet
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‘# Settings Editor - New Settings 2 (SEL-651R 001 Settings Driver)

Design Template Manager
20 Group 1

Identifier and Instrument Transformer Settings | Enable Settings || Line Parameter and Faultl € ¥

o X LD

@ Logc 1 MANBREAKER 1 | (ASCHl string with a maximum lengih of 30)
© Pot5
© Pot2 1o

SWITCHGEAR A

(] {ASCIl string with @ maximum length of 30)

1.CTR

1000.0 ] Range = 1.0.6000.0
1.CTRN

1000.0 ] Range = 1.0.6000.0
1_PTRY

120.00 ] Range = 1.00..10000.00
1. PTRZ

120.00 ] Range = 1.00..10000.00
1_VNOM (V, sec)

120.00 ] Range = 25.00..200.00

[SEL-651R D01 Settings Driver | Driver Version: 5.5.4.108  Date: 4/3/2012 7:53:34 AM | Part #: 0651R221XAABAC2113XXXX

Figure 8 Example Application Designs

MIRRORED BITS Communications

The SEL-patented MIRRORED BiTs® communications
technology provides bidirectional recloser control-to-
recloser control digital communications. MIRRORED BITS
can operate independently on one or two EIA-232 serial
ports on a single SEL-651R-2. With MIRRORED BITS
operating on two serial ports, there is communication
upstream and downstream from the SEL-651R-2 site.

Integrated Web Server

This bidirectional digital communication creates eight
additional virtual outputs (transmitted MIRRORED BITS)
and eight additional virtual inputs (received MIRRORED
BITS) for each serial port operating in the MIRRORED
BITS mode (see Figure 9). Use these MIRRORED BITS to
transmit/receive information between upstream relays
and a downstream recloser control to enhance coordina-
tion and achieve faster tripping for downstream faults.
MIRRORED BITS technology also helps reduce total
scheme operating time by eliminating the need to assert
output contacts to transmit information.

SEL-351S Relay SEL-651R Recloser Control
TMBI TMBI
TMB2 TMB2
Transmit ; ; Transmit
TMBS TMBS
RMBI RMBI
i RMB2 RMB2 i
Receive - - Receive
RMBS RMB8

Figure 9 MIRRORED BITs Transmit and Receive Bits

An embedded web server is included in every
SEL-651R-2 recloser control. Browse to the recloser
control with any standard web browser to safely read set-
tings, verify recloser control self-test status, inspect
meter reports, and read recloser control configuration
and event history. The web server allows no control or
modification actions at Access Level 1 or lower, so users
can be confident that an inadvertent button press will
have no adverse effects. Figure 10 shows the settings dis-
play webpage.

The web server allows users with the appropriate engi-
neering access level (2AC) to upgrade the firmware over
an Ethernet connection. An Ethernet port setting enables

SEL-651R-2 Data Sheet

or disables this feature, with the option of requiring
front-panel confirmation when the file is completely
uploaded.

The SEL-651R-2 firmware files contain cryptographic
signatures that enable the SEL-651R-2 to recognize offi-
cial SEL firmware. A digital signature, computed using
the SHA-256 Secure Hash Algorithm, is appended to the
compressed firmware file. Once the firmware is fully
uploaded to the relay, the relay verifies the signature by
using a Digital Signature Algorithm security key that
SEL stored on the device. If the signature is valid, the
firmware is upgraded in the relay. If the relay cannot ver-
ify the signature, it reverts to the previously installed
firmware.

Schweitzer Engineering Laboratories, Inc.
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Figure 10 Settings Display Webpage

Applications

Automatic Network
Reconfiguration

Automatic Network Reconfiguration augments system
reliability by automatically isolating faulted line sections
and restoring service to the unaffected areas of the sys-
tem. In the simple Automatic Network Reconfiguration
implementation in Figure 11, there is no direct commu-
nication between the recloser control sites and there is

Schweitzer Engineering Laboratories, Inc.

minimal voltage sensing. For the sample fault in
Figure 11, system isolation and restoration is methodi-
cally accomplished with the following:

» Sectionalizing recloser tripping on sensed dead
feeder (for line section isolation).

» Midpoint recloser control changing settings (for
better backfeed coordination).

» Tie recloser closing into dead line sections (for
restoration of unfaulted line sections from adjacent
feeder).

The advanced Automatic Network Reconfiguration
shown in Figure 12 includes both source-side and load-
side voltages into the SEL-651R-2 Recloser Controls and
Mirrored Bits communications (via fiber optics or radio)
between the recloser sites. These enhancements greatly
speed up Automatic Network Reconfiguration. Auto-
matic Network Reconfiguration is especially valuable in
urban areas and for critical loads where there are tie
points available to other feeders for system restoration.

SEL-651R-2 Data Sheet
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Figure 11 Simple Automatic Network Reconfiguration
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Figure 12 Advanced Automatic Network Reconfiguration

DIStl'I b uted Energy Resou rce tants, microgrid owners, and DER owners use these turn-

key recloser solutions at the Point of Common Coupling

I nte rconn eCt 1on (PCC) as defined in IEEE 1547. Figure 13 demonstrates

autosynchronism control of the DER, resulting in even-
Reclosers are ideal for interconnecting microgrids and tual synchronism-check closing of the recloser when slip
DER to area electric power systems (Area EPS). In these frequency, phase angle, and voltage magnitude differ-
applications, they are commonly specified with six LEA ences are all within allowable limits.

voltage sensors built into the recloser. Utilities, consul-

SEL-651R-2 Data Sheet
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Figure 13 Distributed Energy Resource Intertie

Single-Phase Tripping/Reclosing

Single-phase tripping/reclosing also improves system
reliability by keeping customers in service who are not
on the faulted phase of a feeder. In Figure 14, a perma-
nent fault occurs on the middle phase. Because single-
phase tripping/reclosing is enabled, only the middle pole
of the recloser opens for the fault. In this case, reclosing
does not restore service because the fault is permanent,
but only the customers on the middle phase are left with-
out power, rather than customers on all three phases.

Protection Features

13

Auvailable trip-reclose-lockout operation modes for the
single-phase reclosers are as follows:

» Three-phase trip/reclose, three-phase lockout
» Single-phase trip/reclose, three-phase lockout
» Single-phase trip/reclose, single-phase lockout

» Single-phase trip/reclose, single-phase lockout
(three-phase lockout if two or more phases
involved)

Three-phase tripping is still available for all single-phase
trip modes. Apply single-phase operation to rural areas
where many loads are single-phase and restoration can
take longer because of travel distance. Switch between
single-phase and three-phase operation depending upon
seasonal needs. When the load levels differ from phase to
phase, set the trip levels for each phase independently.

Recloser
;' """ I
|~
1 ?
Single-Phase
TN Load
Ragnl .
e !
— Single-Phase
| g ! Fault Load
|
: . ®
-4 |Single-Phase
Load
SEL-651R
Control Cable Recloser Control

Figure 14 Single-Phase Tripping Isolates Only the
Faulted Phase

Overcurrent Protection

Use any combination of fast and delay curves (see
Figure 15) for phase, ground, and negative-sequence
overcurrent protection. For a nominal recloser CT ratio
of 1000:1, these curves can be set to levels as sensitive as
100 A primary for phase-to-ground overcurrent protec-
tion and 5 A primary for ground overcurrent protection.

Schweitzer Engineering Laboratories, Inc.

Recloser ———

SEL-651R

Delay
Curves

Fast
Curves
|

Figure 15 Coordinate the SEL-651R-2 With Other Devices

Any fast or delay curve can be set with any of the curves
in Table 3. The U.S. and IEC curves conform to

IEEE C37.112-1996, IEEE Standard Inverse-Time Char-
acteristic Equations for Overcurrent Relays. The tradi-
tional recloser curve choices in Table 3 are listed using
the older electronic control designations.

SEL-651R-2 Data Sheet
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Table 3 Curve Choices Resident in the SEL-651R-2

Curve Type Curve Choices

All Traditional
Recloser Curves

A,B,C,D,E,F,G,H,J,KP,L,M,N,PR, T,
V.W,Y,Z,1,2,3,4,5,6,7, 8, 8PLUS, 9,
KG, 11, 13, 14, 15, 16, 17, 18

U.S. Curves Moderately inverse, inverse, very inverse,
extremely inverse, short-time inverse
IEC Curves Class A (standard inverse), class B (very

inverse), class C (extremely inverse), long-
time inverse, short-time inverse

You can also specify traditional recloser curves in a
curve setting by using the newer microprocessor-based
control designations (the SEL-651R-2 works with either
designation). For example, a given traditional recloser
curve has these two designations:

» Older electronic control designation: A

» Newer microprocessor-based control designation:
101

Traditional Recloser Curve A and 101 are the same curve.

Fast and delay curves (including U.S. or IEC curve
choices) can be modified with these traditional recloser
control curve modifiers:

» Constant time adder—adds time to curve

» Vertical multiplier (time dial)—shifts whole curve
up or down in time

» Minimum response time—holds off curve tripping
for minimum time

Instantaneous overcurrent trip, definite-time overcurrent
trip, and high-current lockout variations are also avail-
able.

The SEL-651R-2 has two reset characteristic choices for
each time-overcurrent element. One choice resets the ele-
ments if current drops below pickup for at least one
cycle. The other choice emulates electromechanical
induction disk elements, where the reset time depends on
the time dial setting, the percentage of disk travel, and
the amount of post-fault load current.

Load Encroachment

Load-encroachment logic (Figure 16) prevents operation
of phase overcurrent elements under high load condi-
tions. This unique SEL feature permits load to enter a
predefined area (shown in the impedance plane in
Figure 16) without causing a trip, even though load cur-
rent is above phase minimum trip.

SEL-651R-2 Data Sheet

X
Positive-
Sequence
/" Line Angle
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Figure 16 Load-Encroachment Logic Defines Load
Zones (No Trip Zones)

Directional Elements Increase
Sensitivity and Security

Phase and ground directional elements are standard. An
automatic setting mode sets all directional thresholds
based on replica line impedance settings. Phase direc-
tional elements provide directional control to the phase-
overcurrent and negative-sequence overcurrent elements.
Positive-sequence and negative-sequence directional ele-
ments work together. The positive-sequence directional
element memory provides a reliable output for close-in,
and forward- or reverse-bolted three-phase faults where
each phase voltage is zero. The negative-sequence direc-
tional element uses the same patented principle proven in
the SEL-351 Relay. Apply this directional element in vir-
tually any application regardless of the amount of nega-
tive-sequence voltage available at the recloser control
location.

Ground directional elements provide directional control
to the ground overcurrent elements. The following direc-
tional elements work together to provide ground direc-
tionality:

» Negative-sequence voltage-polarized element

» Zero-sequence voltage-polarized element
Our patented Best Choice Ground Directional Element®
logic selects the best ground directional element for the
system conditions. This scheme eliminates directional

element settings. You can also override this automatic
setting feature for special applications.

Loss-of-Potential Logic Supervises
Directional Elements

Voltage-polarized directional elements rely on valid
input voltages to make correct decisions. The

SEL-651R-2 includes loss-of-potential logic that detects
one, two, or three blown potential fuses and disables the

Schweitzer Engineering Laboratories, Inc.



directional elements. For example, in a loss-of-potential
condition, you can enable forward-set overcurrent ele-
ments to operate nondirectionally. This patented loss-of-
potential logic is unique, because it only requires a nomi-
nal setting and is universally applicable.

Reclosing

The SEL-651R-2 can reclose as many as four (4) times.
This allows for as many as five operations of any combi-
nation of fast and delay curve overcurrent elements. The
SEL-651R-2 verifies that adequate close power is avail-
able before issuing an autoreclose. Reset timings for an
autoreclose and for a manual/remote close from lockout
are set separately. Traditionally, the reset time for a man-
ual/remote close from lockout is set less than the reset
time for an autoreclose. Front-panel LEDs track the con-
trol state for autoreclosing: 79 RESET, 79 CYCLE, or 79
LOCKOUT (see Figure 23 and Table 5). Sequence coor-
dination logic is enabled to prevent the SEL-651R-2
from tripping on its fast curves for faults beyond a down-
stream recloser. Customize reclosing logic by using
SELOGIC control equations. Use programmable timers,
counters, latches, logic functions, and analog compare
functions to optimize control actions.

Power Elements

Four independent directional three-phase power elements
are available in the SEL-651R-2. Each enabled power
element can be set to detect real power or reactive power.
With SELOGIC control equations, the power elements
provide a wide variety of protection and control applica-
tions. Typical applications include the following:

» Overpower and/or underpower protection and
control

» Reverse power protection and control

» VAR control for capacitor banks

Harmonic Blocking Elements
Secure Protection During
Transformer Energization

Transformer inrush can cause sensitive protection to
operate. Use the second-harmonic blocking feature to
detect an inrush condition and block selected tripping
elements until the inrush subsides. Select the blocking
threshold as a percentage of fundamental current, and
optimize security and dependability with settable pickup
and dropout times. Use the programmable torque control
equation to only enable the blocking element immedi-
ately after closing the breaker.

Schweitzer Engineering Laboratories, Inc.
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Fast Rate-of-Change-of-Frequency
Protection for Fast Islanding
Protection

The fast rate-of-change-of-frequency protection, 8§ 1RF,
provides a faster response compared to frequency (81)
and rate-of-change-of-frequency (81R) elements. Fast
operating speed makes the 81RF element suitable for
detecting islanding conditions. The element uses a char-
acteristic (see Figure 18) based on the frequency devia-
tion from nominal frequency (DF = FREQ — NFREQ)
and the rate-of-change of frequency (DFDT) to detect
islanding conditions.

O3 gg
%

PPN

Figure 17 Fast Islanding Detection

DFDT Hz/s
(df/dt calculated over 4-cycle window)

Lo

+8IRFPR -|x
Trip Region 1

| N

L "= DF (FREQ - NFREQ) Hz
+8IRFDFP

- -8IRFPR
Figure 18 81RF Characteristics

Under steady-state conditions, the operating point is
close to the origin. During islanding conditions, depend-
ing on the islanded system acceleration, the operating
point enters Trip Region 1 or Trip Region 2 of the char-
acteristic. 81RFDFP (in Hz) and 8 1RFRP (in Hz/sec) are
the settings used to configure the characteristic.

Vector Shift (78VS) Protection

When distributed generators (DG) are connected in the
utility network, the vector shift (78VS) element is used to
detect islanding conditions and trip the DG. Failure to
trip islanded generators can lead to problems such as per-
sonnel safety, out-of-synchronization reclosing, and deg-
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radation of power quality. Based on the change in the
angle of the voltage waveform, the islanding condition
can be detected by the vector shift function.

Use the vector shift element with the 81RF element as a
backup for fast and secure islanding detection. The vec-
tor shift element operates within three cycles, which is
fast enough to prevent reclosing out-of-synchronism with
the network feeders to avoid generator damage.

Fault Locating

The SEL-651R-2 provides an accurate estimate of fault
location even during periods of substantial load flow. The
fault locator uses fault type, replica line impedance set-
tings, and fault conditions to develop an estimate of fault
location without communications channels, special
instrument transformers, or pre-fault information. This
feature contributes to efficient line crew dispatch and fast
service restoration. The fault locator requires three-phase
voltage inputs.

Monitoring and Metering

High-lmpedance Fault Detection

High-impedance faults are short-circuit faults with fault
currents smaller than what a traditional overcurrent ele-
ment can detect.

The SEL-651R-2 with Arc Sense technology includes
logic that can detect HIF signatures without being
affected by loads or other system operation conditions.
High-impedance fault event reports are stored in both
Compressed ASCII and COMTRADE file format.

The SEL-651R-2 offers another method of detecting
high-impedance faults. A ground overcurrent element is
used to count the number of times the ground current
exceeds a threshold in a given amount of time. If the
count exceeds a set threshold, the relay asserts an alarm
indicating a potential high-impedance fault.

Event Reporting and Sequential
Events Recorder (SER)

Event Reports and Sequential Events Recorder features
simplify post-fault analysis and help improve your
understanding of both simple and complex protective
scheme operations. These features also aid in testing and
troubleshooting relay settings and protection schemes.
Increase the availability of information by accessing set-
tings, events, and other data over a single communica-
tions link.

Event Reporting and Oscillography

In response to a user-selected internal or external trigger,
the voltage, current, and element status information con-
tained in each event report confirms relay, scheme, and
system performance for every fault. Decide how much
detail is necessary when an event report is triggered: 4,
16, 32, or 128 samples/cycle resolution analog data. The
relay stores the following:

» 40 event reports (when event report length is
15 cycles)

» 25 event reports (when event report length is
30 cycles)

» 15 event reports (when event report length is
60 cycles)
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Reports are stored in nonvolatile memory and are avail-
able in Standard ASCII, Compressed ASCII, and COM-
TRADE file format. Relay settings operational in the
relay at the time of the event are appended to each event
report.

High-impedance fault event reports are also available in
Compressed ASCII and COMTRADE file formats. The
information used to determine if a high-impedance fault
is present on the system is included in the report. The
relay stores the following:

» 28 event reports (when event report length is
2 minutes)

» 14 event reports (when event report length is
5 minutes)

» 7 event reports (when event report length is
10 minutes)

» 3 event reports (when event report length is
20 minutes)

Demodulated IRIG-B time code can be input into either
the IRIG-B BNC connector or Serial Port 2. Connect a
high-quality time source such as the SEL-2401 Satellite-
Synchronized Clock to the