POWER ENGINEERS, L1
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Shrewsbury, MA 01545-0608
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Mr, Hank Quimet ~ October 28, 2010
Weston & Sampson Engineers
5 Centennial Drive

Penbady, MA 01960
Viu Email
Subjeet: Flectrical Evaluations for Proposed PV Site
Land(l, Sharan MA
Dear Hank,

Power FEngineers, LLC has completed its review of the possible interconnecton of a proposed
2MW photovoltaic (PV) system. to be located at the Town's Landfill on Mountain Street in
Sharon, MA. This report details the existing electrical utility infrastructure and upgrades that
would be required.

Existing Infrastructure

The existing Landfill site consists of a 15-16 acre (usable area) capped landfill and a small single
building. The building has an existing 200 ampere, single-phase [120/240V electrical service,
supplied from a single polemount utility transformer (rated 37.5kVA) located on a pole outside of
the building. This service is fed off of the side strect to the site (Whippoorwill Road) via
overhead single-phase primary pole line, owned by National Grid.

The steeet in front of the site is Mountain Street.  This roadway has a single-phasc primary pole
line owned by Natanal Grid. The closets pole w the existing landfill access driveway is Pale 430
across Mountain Street. This primary overhead line is fed by a three-phase 13.8kV circuit from
the north on Mountain Street. The three-phase primary terminates at Spring Street which is 0.25
miles to the porth. This circuit is from the National Grid Stoughton Substation cn Washington
Street, which is located approximately 4 miles to the northeast of the site. -

The existing infrastructure along Mounmin Sueet being only single phase does nut have the
capacity for a 2.0MW PV project. A 2.0MW (DC) PV project is likely to inject 1.6MW (AC) into
the power grid due to the typical DC-AC derating of 0.80 to 0.77 from transformation through the
inverters. The single-phase transformer on-site is rated only 37.5kVA and does not have the
capacity for this scale of PV project either, See Figure 1 below for a photograph of the existing

pole line on Mountain Street. Sce Figure 2 below for a photograph of the existng building on site
and its eleetrical service poie,
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1 - Existing Pola Line along Mountain Sl;eet ‘

~ d
Figure 2 — Existing Building and Electric Service Drop On-Sile

Possible Interconnecticn Points

Give the proposed size of the PV project and the remoteness of the site there is only one point of
interconnection that will make technical and ecoromic sense  This will invalve the extension of
the exisung three-phase Neuonal Grid 13.8kV circuit aleng Mountain Street fram where it stops at
Spring Street (0.25 miles north of the site) to the site Jocation. The wire size of this ¢ircuit appears
10 bz 336kemil alummum conductor, suitable for at least SMW of load, and appears to have had
some upgrades north of the site in the vicinity of the Middle School on Mountain Street,

In order 1© accommodate a 2MW 'V system the new primary three-phase 13 ¥k overhead circuit
would be extended 10 the site from Spring Street down Mountain Street. From the closest Pole
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#30, a new tap would be made across the street to two new poles. The first pole would contain
the utility company’s primary metering cluster; which will meter the project as required by utility
tariffs

The second new pole would contain a three-phasc group-operated switch, to be switch location to
disconnect the system if necessary by the local utility. The pole would also serve as the
underground conduit and cable riser to the PV system

From the pole riser underground 15kV three-phase primary cable would go to a padmounted
switch cabinet and padmount metering cabinet.  The metering cabinet would contain the
customer’s sclf-read meter for Renewable Energy Credits (REC's) and for third party reporting of
production. The padmount switch would include a vacuum mterrupter. which is a high voltage
circuit breaker-like device and a high-end protective relay to trip the PV svstem for variations in
voltage and frequency along with isolation should a fault oceur. This protection 1s required by
National Grid and dictated by the industries DG standard IEEE 1547.

From the customer’s melering and padmount switch new underground primary 13kV conduit and
cable would he installed to each of four (4) inverter locations, each one with a 300kVA (13.8kV-
120/208V) sicp-down transformer and 500kW inverter. The final configuranon. number of
inverters, panels, etc. will be cetermined by the selected PV vendor, but this tvpe of configuration
is typical, along with the current use of 230-270 watt PV panels.

The proposed interconnection would provide redundant uulity-grade relaying to protect the
National Grid system from any negative effects of the PV svstem, should there be a problem,
along with protecling their workers from the inverters experung power into a “dead” line during
an outage: which can be a safety issue. These types of proteciive device would be tvpical for a
project of this size, and would allow protection for variations in voltage, frequency, etc. caused by
the inverter. A relay would be included in proposed 15kV padmount interrupter switch, with a
redundant relay (for voltage & frequency protection) installed in each inverter (4 total).

National Grid has specific standards and requirements for the interconnection of distributed
generation such as the proposed PV systain project. The interconnection requirements address
clectrical system protection, revenuc metering, operation, aad the configuration of the primary
interconnection equipment. National Grid will review the proposed design of the electrical
interconnection facilities and will perform analyses to detenmine the umpact of the proposed
generation on their electrical distribution system.

The required protective relays for the selected inverter interconnection option will be specified by
National Grid based on the results of their system impact study. Based on a review of the National
Grid Iaterconnection Requirements, it is anticipated that the protective features the PV system
shall be able to detect are over/under [fequency and overunder voltage and overcurrent (via the
inverter fuses). Upon sensing conditions that exceed allowable operating lunits, the protective
features shall disconnect the PV system inverter from the rest of the dismbution system.
Redundant utility-grade protection is propesed at the inverters and at the padmount vacuum
interrupter switch

The underground primary cables to interconnect the inverter transformers would be three, single
conductor, 15 kV class, #4/0 AWG, aluminum cables to carry the expected maximum L6MW AC
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from the project, with only a minimul (1%) voltage drop. New 15kV class cables should be
installed in an underground conduit for physical protection rather than being directly buried.

Recommendation .

It is recommended (o interconnect the proposed 2MW PV system to a new primary elecirical
three-phase service from Mountain Street, which will need to be extended and upgraded from the
intersection of Spring Street, approximately 0.25 miles to the site. This is the simplest and most
cost effective interconnection point, as no other three-phase utility feeder exists ia the area for
interconnection. This type of interconnection is required of multi-MW distributed generation
projects and is being used in other wind and PV projects in Massachusetts.

A budgcelary cost estimate hus been developed for the proposed interconnection and is attached to
this report. The esumated cost is $571,840, which includes the proposed new medium and ‘ow-
voltage cleetrical work to get from (he street to the 120/208V connect to each inverter (4 total), and
all necessary equipment up 1o (but not including) the new PV inverter and PV panels. The work
to reconductor by the utiliy company and contingencies, etc. arc also estimated, bringing the total

clectrical wark to an ¢stimated $793,302

The proposed interconnection is illustrated on the attached Que-Line (Drawing E-1) and Electrical
Site Plan (Drawing E-2).

If you have any questions, or require additional information, please feel free to give me a call.

Sincerely,

e

-

-~

David J. Colombao, P.E,
Principal

Attachments



TOWN OF SHAROY
2.0 MW LANDFILL PV PROJECT

PROPOSED ELECTRICAL INTERCONNECTION
MATERIALS AND CONSTRUCTION COST ESTIMATE

TABLE 1-1

ltem Description Quantity Units Unit Cost Total Cost
Excavation, Bockfland Compacion o Pravay Cable Ductbarh (24, L O . B i 0 00
Acaamaum "8 mmm 27 oanm«ém mm i | : 2970 F_eié!‘_ s ‘2500 5 - 7‘.‘;259;040:
Ins.allmm of Prmary anﬂ CommuTicabons Cmduts 5“"0 Feel ) 5 "” 00 5 340,
CmEmasementnf wmiuul‘ 2970 Fnrt 5 ] 2000 ;5 5940000
CmvetePadiuNewr‘aum:rlesb"ne d 48 8 2.59099.,3
Gwdmganmfmr =20 ‘ 4 t" 5 100095;5 i
Corcrerz Pad orhew Padmwwt Sv.nm & Meter 2 ,éﬁ $ 2500 96 s 5,000 00
Grounv g of Swch & Meter Peds 25 - % ) 00060 § 200000
mmmon of Ssomaery Gondats PV System 24" w22 Comm 100 beet S 80 co s . = 800000
hstan-ron o Gezoncan, Cadle 1o P System, 4sets awsoowu ' RN w - o ! 1'1”‘ 13 600 0
New ﬂstrututm P ncI{orAmt eq.o"'a « v # | 1000000
hstalamr of New Electr: Minhoiss ' _54,09;’09
lnsutlahon of New Cmmul:a\m Hrndholes (13’198‘120" . ) ‘ 3,600 00
: n meurt Transiomes 4 « SOOI:VA esch pst:!eﬁ ) ¥ V 8809000 )
é;mmp—mryemmnsmm N ) N 4500000 s Y
Paéniaum Prmary Metenoy C:bmelmslaned -y - 8 : ;s”»_b 25,000 oa 2500000
Nea anthesd Pole fine work {2 poles w! s\-dd'\ 2 nser] 1 Lox i ﬂ S . E 000 00 S | 'S,IJCU 00
§ue Resiutator - Logming and eeding (""?‘,"“"“ [ Trencr s orly} | :L‘c.if:' i s ’ aoeow S | 3,000.00
SUBTOTAL - CONSTRUCTION $ 571,840.00
Contractor t4arkup, Instirance, Permits, etc, 10% of subtotal - 57,104 0
Additional Electnzal Equipment and Testing 10% of sublulal 3 §7184 00
{Control Winng, Cazle Termunations, Starkup, elc)
Eshmated Utility Backcharyeg S 50.£00 €0
Contingency 10% of sustotal S 37184 €0
TOTAL ESTIMATE $ 733,292.00
NOTES:

1. Cest Estimate s budgetary for planning purposas and does not include permthng, legal, Snanc ne

3nd otnas costs beyond those lisied above

2. Cos! Estmate fines not include commun.calion cable, 25 fype is unknown at this bima.
3 Cost Estimate 15 foe intersonnection and doas rot inedude PV irverer or Panels

4. An infercaniection 1o 4- S00kW PV inverters is assumesd.

Power Engineers, LLC
10/2812010
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Five Centennial Drive
Peabody, MA 01960-7985

tel: 978-532-1900 fax: 978-977-0100
www.westonandsampson.com

planning, permitting,

design, construction, westak%am 80”
operation, maintenance ®

Town of Sharon, Massachusetts
Weston & Sampson Project No. 2100581

December 3, 2010

Mr. Eric Hooper

DPW Director

Town of Sharon

217R South Main Street, Box 517
Sharon, Massachusetts 02067

Re:  Sharon, Massachusetts — Mountain Street Sanitary Landfill
Solar Facility Project (Draft)

Dear Mr. Hooper:

Weston & Sampson has completed the first two tasks of our contract on the above referenced
project. The first task was to look into what would be required to provide an interconnection
point between the proposed solar facility at the landfill and the existing electrical services in that
area. The second task was to inspect the landfill and based on that inspection provide a cost
estimate to perform the work needed to bring the landfill into compliance, if necessary, with the
Solid Waste Regulations so that the solar facility could be constructed. A more detailed
description of the work provided for each task is covered below.

Task 1 was to evaluate the interconnection potential for a 2 MW photovoltaic solar power
facility at the Mountain Street Landfill. The evaluation indicates that there is only single-phase
electrical service on Mountain Street in the vicinity of the landfill and that three-phase power
will need to be run approximately 0.25 miles from Spring Street located north of the proposed

facility. National Grid is the local electrical provider for this area. The interconnection
evaluation was performed by Power Engineering, LLC and a copy of the interconnection
electrical evaluation is attached as Attachment A.

Based on Power Engineering’s evaluation, it is recommended that a new primary electrical three-
phase service be extended from Spring Street to the site. This would be the simplest and most
cost effective interconnection point and this type of interconnection point is required for multi-
MW distributed generation projects. The evaluation has determined that it will cost
approximately $793,392 to provide an interconnection point for the proposed 2 MW facility at
the landfill.

Massachusetts Connecticut Rhode Island New Hampshire Maine Vermont New York New Jersey Pennsylvania Florida
Peabody (HQ) Rocky Hill Coventry Portsmouth York Waterbury Poughkeepsie Cinnaminson Pottstown Fort Myers
Foxborough Edison Sarasota
Noburm

Bourne

Chatham

South Yarmouth When it’s essential ...it's Weston&Sampson®
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Task 2 was to provide a cost estimate for repairs at the landfill in order to bring the landfill into
compliance with the 310 CMR 19.000, Solid Waste regulations, which would allow the site to be
used for the solar facility. Weston & Sampson performed a semi-annual inspection of the
landfill capping system during October 2010. This inspection was part of the requirements of the
landfill’s Post-Closure Monitoring and Maintenance Plan. That inspection report has been
submitted to the DEP and the Town. A copy of the landfill inspection report is attached as
Attachment B. The inspection indicates that the landfill needs to be'mowed in order to remove
woody vegetation from the landfill surface. In addition, all woody vegetation needs to be
removed from drainage swales and detention basins. The perimeter drainage swales around the
landfill need to be surveyed to verify areas of negatlve drainage. Storm water was noted
standing in many locations. In addition, there are other minor items that should be addressed as
noted in the inspection report. Weston & Sampson, based on the results of that inspection,
developed a cost estimate to perform the work necessary to bring the landfill into regulatory
compliance. The cost estimate to repair the landfill is approximately $35,400 (see Attachment
B).

Please review the attached information and call us if you have questions or provide us with
comments. Once we have discussed any issues with this information, we will issue a final letter
documenting the interconnection and the landfill repairs. Upon the acceptance of this
information, we can then move forward with the development of solar facility RFP.

Please call if you have any questions or require additional information.

Very truly yours,

WESTON & SAMPSON

D)-LM 0. Q“W

Duane C. Himes, P.E., P.L.S.
Team Leader

Attachments

cc: File

O:\Sharon MA\Sharon Landfill SolanSolar Farm letter Hooper.doc

Weston&Sampson &
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