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Executive Summary:

Thank you for allowing Energy Development Partners (EDP), an experienced Rhode Island based renewable
energy project developer, the opportunity to present this proposal to the Towns of Bristol and Barrington,
Rhode Island. EDP has prepared a plan, described in this proposal that will deliver the towns of Bristol and
Barrington a combined savings of over $10,000,000 throughout the life of the contract. As required by the RFP,
our proposal is developed with no up front cost to either town. We estimate first year savings and revenue over
$340,000 to Bristol and over $200,000 to Barrington.

EDP is a renewable energy developer located in Providence, RI. We have been in business since 2013, but our
team has been developing solar projects since 2010 and has installed 4.5 MW’s of solar energy here in RI. In
addition to our installed base, we have permitted and have under contract an additional 80 MW’s with 60 MW’s
right here in RI. Collectively the management of EDP has over 45 year so experience developing and building
solar and wind projects. We are submitting this proposal along with our construction partners, i.b. Vogt, GmbH
(IBV). IBV is a world-class renewable energy construction company headquartered in Hamburg, Germany.
IBV has been building solar and wind projects throughout Europe for the last ten years. They have successfully
built over 530 MW’s of solar projects all throughout Europe, Asia and Australia. Our newly developed joint
venture provides EDP with a strong financial partner with the capability to construct our existing pipeline of
solar projects.

It is EDP’s belief that both Bristol and Barrington will be best served in this RFP endeavor through the use of a
Public Entity Net-Metering Financing Arrangement. In this situation, solar panels are centrally located on
one parcel of land and their combined output is used to service the aggregated usage of all of one town’s
electrical meters. Our proposal is to provide both Bristol and Barrington with the means to offset nearly 100%
of their existing electrical loads with power created from two individual local solar arrays. Although both
towns willingly and graciously provided numerous public buildings and school rooftops as potential sites for the
solar panels, EDP strongly believes that the most efficient method for installing solar with the lowest possible
cost to the towns is to utilize remote net metering. The benefits of remote net metering are captured within the
General Laws of Rhode Island (Chapter 39-26.4) and available only to public entities or a multi-municipal
collaborative. By following this path both Bristol and Barrington will not incur any additional expenses for roof
upgrades, will keep the solar offsite and eliminate the potential for any risk from an on-site installation and they
will benefit from the ability of the third party owner/developer to provide the greatest cost benefits through
centralization of the construction activities.

EDP proposes to sell the Net Metering Credits from the remote solar arrays at a deep discount to both towns.
Our offer is provide the NMC at a guaranteed savings of 22.5% throughout the life of the contract. During the
initial Bidders Meeting as well as during the site walks, it was noted that each town was interested in at least
one on-site installation that would be visible in town. This visible project would showcase each town’s
commitment to renewable energy and provide a visual reminder of that commitment to their residents. In our
proposal, EDP has allowed for each town to have the option of having just such a visible project. A highly
visible array is proposed for the Quinta Gamelin Community Center in Bristol and an equally visible carport
array is proposed for the parking lot of the Barrington Town Hall. Unlike the larger remote solar ground mount
arrays, both of these projects will be connected behind-the-meter and fed directly into the electrical service for
the buildings they will serve. These are not stand-alone projects but are offered as an option to go along with
the larger landfill and remote net metering projects offered to each town. It is through the increased purchasing
power that EDP can offer these projects at such discounted rates to each town.

Our projects, briefly described above, will provide significant guaranteed savings to both towns for the entirety
of the proposed 25-year contracts. The EDP team is highly seasoned and well financed to see each of these
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projects quickly through to completion. We are eager and excited to work with both towns on providing the
highest quality solar power installations.

The EDP Proposal:

The EDP proposal for both towns is very similar. We would propose utilizing the Remote Net Metering laws of
Rhode Island and install one large solar array for each town’s total annual electrical load. Additionally, we
have provided each town with an option to have an on-site solar array located within their respective town to
highlight to their residents the town’s commitment to renewable energy. The details for each town’s proposals
are as follows:

Town of Bristol

PROJECT 1 Minturn Farm Road Landfill: - a Public Entity Net-Metering Financing Arrangement with
100% of the town’s electric load offset by solar energy created from an array located on the town’s landfill.
The landfill at the end of Minturn Farm Road has an adequate amount of land to develop and build a solar
energy system that will produce the 4,527,271 kWh’s annually that was reported in the RFP as constituting
Bristol’s annual electric requirement. The system will be a 3,512.88 kW (DC) solar system with over 10,000
solar panels located on top of the landfill. EDP proposes to sell the net metering credits (NMC) to the Town
at 22.5% discount off the Net Metering Credit rate for the full 25-year life of the contract. Additionally, the
town of Bristol, as the owners of the landfill, will realize annual revenue of $87,500 for leasing the property
to EDP. The EDP lease is for $25,000/MW DC installed with a 1.5% annual escalation. The town will earn
an additional tax revenue stream of $12,300 for the tangible tax. This calculation is the newly legislated rate
(takes affect in 2017) of $5/kW multiplied by the system’s AC size of 2.46. The electricity savings is
estimated at $148,203 in year one. (Formulation = Proposed production of 4,462,605 x NMC of $0.14756 x
225 =$148,203)

Combined annual revenue and savings to the Town of Bristol in year one = $248,003.

OPTION — PROJECT 2 Quinta Gamelin Community Center On-Site array:

EDP proposes the option of installing a 56.1 kW DC system on the town’s Community Center on Asylum
Road. This building has three areas that are suitable for solar panels. There are two flat roofs; one on the
main building and the other over the separate garage in the back. Both of these roofs would support
separate 18.7 kW DC arrays. Additionally, the front of the building has a hip roof that faces due south,
directly towards Asylum Road. A third 18.7 kW DC array can be installed here flush to the roof’s surface.
The orientation of this hip roof would provide an excellent high visibility location for the town to showcase
their support for renewable energy. According to Addendum #5 for this RFP, the Quinta Gamelin
Community Center consumed 82,480 kWh’s for the calendar year of 2015. Our proposed on-site solar
project would produce 70,010 kWh’s, which is nearly 85% of the building’s annual electrical load. This
project would be connected behind-the-meter and directly into the control panel of the Community Center .
This would reduce the kWh’s purchased by the Community Center from the utility by 70,010 kWh’s
annually. Therefore the savings on this installation would come from the offset of not buying those 70,010
kWh’s from National Grid and instead paying for the solar array’s production at our proposed PPA rate of
$0.09/kWh. The value of the displaced kWh’s would be the standard net metering credit calculation, which
includes the supply, distribution, transition and transmission. This Net Metering Credit for a G-02 is
currently valued at $0.10139. Additionally, since this system is hooked directly into the control panel and
slowing down the meter, there would be two additional charges that would be reduced as well. The
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Renewable Energy Distribution Charge and the Energy Efficiency Programs charges are both calculated
according to kWh usage and thus you would save and additional $0.00344 and $0.01107 respectively for
these charges. All totaled, the per kWh reduction would be $0.1159 and you would pay EDP for that
production the agreed to PPA rate of $0.09. The year-by-year savings for both of these options are detailed
in the following Proposal Summary pages.

The On-Site Option is not mutually exclusive from the larger system at the landfill. It is being offered as an
option to go along with the larger landfill project. By selecting the On-Site Option we would of course
have to reduce the kW at the landfill by the corresponding kW we install at the Community Center.

Town of Barrington

PROJECT 3 - Wyoming Solar: - a Public Entity Net Metering Financing Arrangement with nearly100% of
the town’s electric load offset by solar energy created from an off-site remote net metering facility. The
solar array would be located in the village of Wyoming in the town of Richmond, RI.  The site is 12 acres
and is located on an unused flat parcel of land that is situated between Nooseneck Hill Road (Route 3) and
Route 95 North. A system layout and other details are spelled out further on in the Project Details and
section of this report. The system has been designed to produce as close to 100% of the annual electrical load
for the town Barrington, noted as 3,781,724 kWh’s in the RFP. EDP proposes to sell the net metering credits
(NMC) to the Town of Barrington at a 22.5% discount off the Net Metering Credit. The electricity savings
is estimated at $114, 328 in year one. (Formulation = Proposed production of 3,442,581 x NMC of
$0.144756 x .225 =$114,328)

OPTION — PROJECT 4 Town Hall Parking Area Carport - On-Site array:

As with Bristol, the Town of Barrington also expressed a real interest in having a high visibility solar
project in town to highlight the town’s commitment to renewable energy. During the site walks there were
numerous references made to utilizing the pitched roof at the north end of Town Hall. There were a number
of reason that make this a challenging solar installation including the age and condition of the roof, the
steep pitch of the roof and the proximity of several trees that would shade the potential array. For all of
these reasons we decided it was not a cost efficient location for a solar array. We did feel that the central
location of the Town Hall and the Library/Senior Center make this an ideal location for the town’s high
visibility project. We therefore decided that a carport erected on the middle island in the shared parking
area behind Town Hall would be the best location for this featured solar array. We have designed a dual
incline carport totaling 134.64 kW DC. The dual incline design provides the simplest method for handling
snow and rain. While this is an option for the Town of Barrington it is not on its own an individual
offering. As with Bristol’s On-Site Option, the carport option is not mutually exclusive of the larger offsite
project. We would only propose to install and provide this carport as part of a combined offering with the
offsite remote system described above.

The carport is projected to produce 164,700 kWh’s in year one and will offset either the Town Hall usage or
the Library. The Library was not included on the site walk and we’d like to examine both the Town Hall
and the Library service hook up areas before deciding which system to connect in to. Both sites are stated
as having G-02 meters and the production from the carport will not exceed the annual usage for either
meter.
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Development Partners
Solar Facility Summary

Size DC (kW)
Size AC (kW)
DC/AC Ratio

Warranty & Agreement Term (yrs)
Year 1 Production (kWh)

% Total Municipal Load
Total Production Warranty Term (kWh)

Off- Take Agreements

Net Metering Credit (%)
Assumed Utility Escalator

Power Purchase Agreement Yr 1 ( $/kWh)
PPA Annual Escalator Contracted

Financial Summary

EST Savings Electricity*

Lease

Tangible PPT Paid ($5/kW AC annually)
Commerce RI Rebate (EST)

Est. REC Revenue

Total

* For term based on escalator

Proposal Summary

Bristol Barrington
Remote Roof Remote Carport
Town Landfill Wyoming, RI
3,512.88 56.1 2,746.8 134.64
2,460 42 2,040 112
1.43 1.34 1.35 1.20
25 25 25 25
4,479,027 70,010 3,442,581 164,550
99% 2% 91% 4%
105,257,144 1,680,936 80,900,654 4,034,246
22.50% 22.50%
0.60% 0.60%
$0.09 $0.09
0.60% 0.60%
$3,762,322 $51,352 $2,891,721 $134,520
$2,558,732 $40,862 $98,070
$307,500 $5,250 $14,000
$65,795 $135,212
$38,662 $92,788
$6,628,554 $201,921 $2,891,721 $474,590
$6,830,476 $3,366,311




Development Partners
Electricity Utility NMC Credit NMA rate . : q
’\ Output Issued on Bill Paid to EDP Savings per kWh  Period Savings
1 4,479,027 $0.14760 $0.11439 $0.03321 $148,748.50
Town of Bristol - Landfill 2 4,456,632 $0.14849 $0.11508 $0.03341  $148,892.79
3 4,434,349 $0.14938 $0.11577 $0.03361 $149,037.21
Calculator Inputs 4 4,412,177 $0.15027 $0.11646 $0.03381 $149,181.78
System Output Yr 1 4,479,027 5 4,390,116 $0.15117 $0.11716 $0.03401  $149,326.48
Utility Annual Avg Rate Increase* 0.600% 6 4,368,166 $0.15208 $0.11786 $0.03422 $149,471.33
Annual De-Rate 0.50%! 7 4,346,325 $0.15299 $0.11857 $0.03442 $149,616.32
8 4,324,593 $0.15391 $0.11928 $0.03463 $149,761.45
Net Metering Credit Yr 1 $/kWh** $ 0.1476 9 4,302,970 $0.15484 $0.12000 $0.03484  $149,906.71
Net Metering Credit Discount 22.50% 10 4,281,456 $0.15576 $0.12072 $0.03505 $150,052.12
11 4,260,048 $0.15670 $0.12144 $0.03526  $150,197.67
12 4,238,748 $0.15764 $0.12217 $0.03547  $150,343.37
13 4,217,554 $0.15859 $0.12290 $0.03568 $150,489.20
Notes: 14 4,196,467 $0.15954 $0.12364 $0.03590 $150,635.17
_"'\::“:\'1,_“; ‘_':“,,',:,'"' fust ISLElilg LrEdi istely cuLL 15 4,175,484 $0.16049 $0.12438 $0.03611  $150,781.29
** Current credit as of October 2016 16 4,154,607 $0.16146 $0.12513 $0.03633 $150,927.55
17 4,133,834 $0.16243 $0.12588 $0.03655 $151,073.95
18 4,113,165 $0.16340 $0.12663 $0.03676 $151,220.49
19 4,092,599 $0.16438 $0.12739 $0.03699  $151,367.17
20 4,072,136 $0.16537 $0.12816 $0.03721 $151,514.00
21 4,051,775 $0.16636 $0.12893 $0.03743 $151,660.97
22 4,031,516 $0.16736 $0.12970 $0.03766 $151,808.08
23 4,011,359 $0.16836 $0.13048 $0.03788 $151,955.33
24 3,991,302 $0.16937 $0.13126 $0.03811 $152,102.73
25 3,971,345 $0.17039 $0.13205 $0.03834 $152,250.27
NMC
Total Savings $3,762,322
Copyright 2016 All Rights Reserved Average Annual Savings 25 years $150,493

Development Partners

Year Elgucttr';t:tty Billljtzlillzys;sxh) PPAtzaEt;PPald Savings per kWh  Period Savings

Town of Bristol - Roof 1 70,010 $0.11900 $0.09000 $0.02900 $2,030.29

2 69,660 $0.11971 $0.09054 $0.02917 $2,032.26

Calculator Inputs 3 69,312 $0.12043 $0.09108 $0.02935 $2,034.23

System Output Yr 1 70,010 4 68,965 $0.12115 $0.09163 $0.02953 $2,036.20

Annual De-Rate 0.50% 5 68,620 $0.12188 $0.09218 $0.02970 $2,038.18

Utility Rate $ 0.1190 6 68,277 $0.12261 $0.09273 $0.02988 $2,040.16

Utility Annual Avg Rate Increase* 0.600% 7 67,936 $0.12335 $0.09329 $0.03006 $2,042.13

PPA Rate Yr 1 $0.09 8 67,596 $0.12409 $0.09385 $0.03024 $2,044.12

PPA Annula Esulator 0.60%) 9 67,258 $0.12483 $0.09441 $0.03042 $2,046.10

10 66,922 $0.12558 $0.09498 $0.03060 $2,048.08

11 66,587 $0.12634 $0.09555 $0.03079 $2,050.07

12 66,254 $0.12709 $0.09612 $0.03097 $2,052.06

13 65,923 $0.12786 $0.09670 $0.03116 $2,054.05

14 65,593 $0.12862 $0.09728 $0.03135 $2,056.04

15 65,265 $0.12940 $0.09786 $0.03153 $2,058.04

16 64,939 $0.13017 $0.09845 $0.03172 $2,060.03

17 64,614 $0.13095 $0.09904 $0.03191 $2,062.03

18 64,291 $0.13174 $0.09963 $0.03210 $2,064.03

19 63,970 $0.13253 $0.10023 $0.03230 $2,066.03

20 63,650 $0.13332 $0.10083 $0.03249 $2,068.04

21 63,332 $0.13412 $0.10144 $0.03269 $2,070.04

22 63,015 $0.13493 $0.10205 $0.03288 $2,072.05

23 62,700 $0.13574 $0.10266 $0.03308 $2,074.06

24 62,387 $0.13655 $0.10328 $0.03328 $2,076.07

25 62,075 $0.13737 $0.10389 $0.03348 $2,078.09

Total Savings $51,352

Copyright 2016 All Rights Reserved Average Annual Savings 25 years $2,054



Development Partners
Electricity Utility NMC Credit NMA rate . : q
’\ Output Issued on Bill Paid to EDP Savings per kWh  Period Savings
1 3,442,581 $0.14760 $0.11439 $0.03321 $114,328.12
Town of Barrington - Remote Wyoming RI 2 3,425,368 $0.14849 $0.11508 $0.03341  $114,439.01
3 3,408,241 $0.14938 $0.11577 $0.03361 $114,550.02
Calculator Inputs (as modeled) 4 3,391,200 $0.15027 $0.11646 $0.03381  $114,661.13
System Output Yr 1 3,442,581 5 3,374,244 $0.15117 $0.11716 $0.03401  $114,772.35
Utility Annual Avg Rate Increase* 0.600% 6 3,357,373 $0.15208 $0.11786 $0.03422 $114,883.68
Annual De-Rate 0.50% 7 3,340,586 $0.15299 $0.11857 $0.03442 $114,995.12
8 3,323,883 $0.15391 $0.11928 $0.03463 $115,106.67
Net Metering Credit Yr 1 $/kWh** $ 0.1476 9 3,307,264 $0.15484 $0.12000 $0.03484  $115,218.32
Net Metering Credit Discount 22.50% 10 3,290,727 $0.15576 $0.12072 $0.03505 $115,330.08
11 3,274,274 $0.15670 $0.12144 $0.03526  $115,441.95
12 3,257,902 $0.15764 $0.12217 $0.03547 $115,553.93
13 3,241,613 $0.15859 $0.12290 $0.03568 $115,666.02
Notes: 14 3,225,405 $0.15954 $0.12364 $0.03590 $115,778.21
ML TR LTV LTI NS IVISLELNE EUIE story cutds 15 3,209,278 $0.16049 $0.12438 $0.03611  $115,890.52
** Current credit as of October 2016 16 3,193,231 $0.16146 $0.12513 $0.03633 $116,002.93
17 3,177,265 $0.16243 $0.12588 $0.03655 $116,115.45
18 3,161,379 $0.16340 $0.12663 $0.03676 $116,228.09
19 3,145,572 $0.16438 $0.12739 $0.03699 $116,340.83
20 3,129,844 $0.16537 $0.12816 $0.03721 $116,453.68
21 3,114,195 $0.16636 $0.12893 $0.03743 $116,566.64
22 3,098,624 $0.16736 $0.12970 $0.03766 $116,679.71
23 3,083,131 $0.16836 $0.13048 $0.03788 $116,792.89
24 3,067,715 $0.16937 $0.13126 $0.03811 $116,906.18
25 3,052,377 $0.17039 $0.13205 $0.03834 $117,019.58
NMC
Total Savings $2,891,721
Copyright 2016 All Rights Reserved Average Annual Savings 25 years $115,669

Development Partners

’\ Year Elgucttr';t:tty Billljtzlillzys;sxh) PPAtzaEt;PPald Savings per kWh  Period Savings

Town of Barrington - Carport 1 164,550 $0.11900 $0.00600 $0.11300 $18,594.18

2 163,728 $0.11971 $0.09054 $0.02917 $4,776.59

Calculator Inputs 3 162,909 $0.12043 $0.09108 $0.02935 $4,781.22

System Output Yr 1 164,550 4 162,094 $0.12115 $0.09163 $0.02953 $4,785.86

Annual De-Rate 0.50% 5 161,284 $0.12188 $0.09218 $0.02970 $4,790.50

Utility Rate $ 0.1190 6 160,477 $0.12261 $0.09273 $0.02988 $4,795.15

Utility Annual Avg Rate Increase* 0.600% 7 159,675 $0.12335 $0.09329 $0.03006 $4,799.80

PPA Rate Yr 1 $0.01 8 158,877 $0.12409 $0.09385 $0.03024 $4,804.45

PPA Annula Esulator 0.60%) 9 158,082 $0.12483 $0.09441 $0.03042 $4,809.11

10 157,292 $0.12558 $0.09498 $0.03060 $4,813.78

11 156,505 $0.12634 $0.09555 $0.03079 $4,818.45

12 155,723 $0.12709 $0.09612 $0.03097 $4,823.12

13 154,944 $0.12786 $0.09670 $0.03116 $4,827.80

14 154,170 $0.12862 $0.09728 $0.03135 $4,832.48

15 153,399 $0.12940 $0.09786 $0.03153 $4,837.17

16 152,632 $0.13017 $0.09845 $0.03172 $4,841.86

17 151,869 $0.13095 $0.09904 $0.03191 $4,846.56

18 151,109 $0.13174 $0.09963 $0.03210 $4,851.26

19 150,354 $0.13253 $0.10023 $0.03230 $4,855.97

20 149,602 $0.13332 $0.10083 $0.03249 $4,860.68

21 148,854 $0.13412 $0.10144 $0.03269 $4,865.39

22 148,110 $0.13493 $0.10205 $0.03288 $4,870.11

23 147,369 $0.13574 $0.10266 $0.03308 $4,874.84

24 146,632 $0.13655 $0.10328 $0.03328 $4,879.56

25 145,899 $0.13737 $0.10389 $0.03348 $4,884.30

Total Savings $134,520

Copyright 2016 All Rights Reserved Average Annual Savings 25 years $5,381



On-site versus Off-site Solar Arrays

This RFP was entitled Public-Private Partnership For On-Site Solar Projects and it clearly demonstrated both
towns’ desire to site solar projects on the rooftops of numerous public buildings. While this appears at first
glance to be a good option for interconnecting solar arrays there are numerous issues and risks with rooftop
solar installations that need to be addressed and pointed out to the towns’ officials reviewing the RFP proposal
submissions. The following list summarizes our main concerns with siting solar arrays on some of the public
buildings offered up in this RPF.

* Roof condition — the first consideration for any potential rooftop solar project is always the age and
condition of the roofing material. Solar arrays are designed and expected to last 25+ years. Many
public solar contracts are entered through a PPA that is typically owned by a third-party financial
institution. This third-party will typically require that any roof over 5-7 years old be considered for
replacement prior to entering into a PPA. The additional cost of the roof replacement can and often
does kill the economics of the deal thus ending the potential project. Of the 13 buildings offered by
Bristol and the 10 offered by Barrington only 4 of Bristol’s buildings had newer (acceptable) roofs and
2 for Barrington. Furthermore, three of the four offered by Bristol had other limiting factors such as
size and/or roof field orientation that made them ineligible candidates to house an efficient solar array.
That left the Quinta Gamelin Community Center for Bristol and the Primrose and Nayatt Elementary
Schools for Barrington.

* Load considerations — flat rooftop solar arrays are typically installed utilizing a tray system that keeps
the solar panels in place by weighing down the racking system with ballast blocks. These ballast blocks
are very similar to large concrete patio blocks. The weight and amount of the ballast is an engineering
equation that is different for every solar project dependent upon the racking design, the solar array
design, the proximity of the location to the ocean and the building’s roofing structure. While there is a
high degree of certainty in the calculations derived by the engineers performing the design of these
systems, there is always the risk that at sometime during the 20 to 25 year contract period there will be
extenuating circumstance that will test the system’s design limits. Heavy snow in New England can
often build up on rooftops and stress a building’s structure. Additionally, our area has been affected by
numerous hurricanes and high wind events that can also create havoc to rooftop solar systems and roof
coatings in general. EDP does not repudiate rooftop solar in general but we do have a serious concern
with their placement on public school facilities. Admittedly it is a rare chance that a roof collapse
would occur or panels would blow off a rooftop, however we don’t believe it is a risk worth taking on
publically owned facilities where young children spend most of their day.

* Economic benefits — Many cities, towns and states in the US are enacting remote net metering laws
similar to the Rhode Island Public Net Metering Financing Arrangement due to the numerous benefits
they provide. One of the most pertinent benefits is the cost savings realized through bulk purchasing
and centralized construction location. Without getting too far into the details, it is widely accepted that
a single centralized array can be much more efficiently constructed than numerous smaller arrays that
need to be built on numerous rooftops. These savings are then obviously passed onto the municipality
in the form of a lower PPA rate or Met Metering Discount.

Rhode Island Commerce Corporation Rebate

The Rhode Island Commerce Corporation (Commerce RI) through their Renewable Energy Fund offers
Commercial Scale projects (> 10 kW) in RI a one-time rebate to help alleviate some of the higher cost of solar
installations. The rebate is calculated based upon total kW DC installed and is on a declining tiered scale. The
table below summarizes the rebate calculation.
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Funding Levels
$1.10/W For the first 0-50kW
$0.95/W For the 2nd 50kW (up to 100kW)
$0.80/W For the 3rd 50kW (up to 150 kW)
$0.65/W For the 4th 50kW (up to 200 kW)
$0.50/W For the 5th 50kW (up to 250 kW)
$0.35/W For all installed capacity over the first 250 kW
Incentives are capped at $300,000 for a single project.

The rebate is only available for behind the meter and remote net-metered projects. Projects opting to go into the
R.I. Renewable Energy Growth program are not eligible for the rebate. Both of the larger projects in our
proposal are available for the maximum rebate amount of $300,000 per project. EDP proposes to utilize these
awards to help reduce the interconnection and construction cost resulting in the lower discount rate in our
overall offer. For the two smaller on-site solar projects (Quinta Gamelin Community Center in Bristol and the
Town Hall carport in Barrington) we would proposes signing over these rebates to each of the respective towns.
These awards would be $65,795 to Bristol for the Community Center and $135,212 to Barrington for the
carport.

It needs to be noted that the Funding Levels in the table above are the current levels at the time of the writing of
this report. The RI Commerce Corporation reserves the right to change these funding levels depending upon
activity of the fund and funding levels from the state. It is therefore noted that EDP cannot be held responsible
for the exact amount of the Commerce RI REF rebate(s) that would ultimately be awarded for these projects.
However, we stand by our offer in this proposal regardless of the Commerce Corp. award levels and will sign
over whatever amount is granted on the two smaller projects.

We anticipate the following awards from the Commerce Corp. regarding the aforementioned projects:
* Project 1 — Minturn Farm Road Landfill Solar  $300,000
*  Project 2 — Quinta Gamelin Community Center $65,795 (to be signed over the Bristol)
*  Project 3 — Wyoming Solar, llc. $300,000
*  Project 4 — Barrington Town Hall Carport $135,212 (to be signed over to Barrington)

Net Metering Credit Purchase Agreements (NMA’s)

In general, NMAs are structured as a fixed discount from the utility rate of electricity over a fixed period of
time in which the public entity receives 100% of the value of net-metering credits on their utility bill and pays
the project owner a fixed percentage of that value, in this case 77.5%, for a guaranteed savings of 22.5%.
NMAs may include a floor price for utility rates, below which the owner will not guarantee savings to the
public entity. This offer does not include a utility rate floor; the savings are a guaranteed 22.5% over the life of
the contract.

The payments made to the project are directly related to the utility’s net metering credit rate. The net metering
credit in Rhode Island is specifically defined in the R.I.G.L. Section 39-26.4-2 as a Renewable Net Metering
Credit and is calculated by adding the per kWh charges for Standard Offer Service (the actual supply),
distribution, transmission and transition.

From the perspective of the public entity, in this case the Towns of Bristol and Barrington, NMA’s require no

upfront costs, provide long-term cost savings, mitigates the risk of regulatory actions that will fluctuate future
electricity rates and supports renewable energy in the State of Rhode Island. As a side note, recently the
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Governor of Rhode Island signed an executive order instructing all state’s agencies and offices to procure 100%
of their power from renewable resources by 2025. Many other RI towns, municipalities, school departments
and other state agencies are entering into these types of NMA contracts.

The Project and its owners receive all of the direct benefits associated with financing and construction of the
project including federal tax incentives, construction incentives, and all renewable energy attributes, also known
as REC’s. Through the collection of these financial incentives the owner is able to pass along the savings to
the host town in the form of a lower PPA or NMA arrangements.

A NMA is designed to reduce electricity costs for the public entity. Solar renewable energy facilities developed
as part of this NMA are owned and operated by EDP. In an NMA, EDP enters into a contract with the public
entity that agrees to the long-term purchase of some or all of the net metering credits. The public entity realizes
a monetary credit on its monthly utility bill and pays EDP an amount less than that monetary credit. The public
entity may allocate some or all of their credits to one or more accounts associated with the public entity and/or
other public entities. This is known as a Schedule B in Rhode Island. The public entity may change credit
allocations up to two times per year by updating their Schedule B ‘Allocation of Net Metering Credits’ with
National Grid.

Remote Net Metering Concept

RENEWABLE : CLEAN, RELIABLE

ENERGY % ELECTRICITY@
Net

= —

Metering
Credits

Solar
ENERGY
SAVINGS 4

Bristol /Barrington - Public-Private Partnership for On-Site Solar Projects Bid#850 Page 11 of 50



Calculating Your Savings with a Net Metered Credit Agreement

It is important to understand how the utility calculates net metering credits and why a Net Metering Credit
Purchase Agreement protects the Towns of Bristol and Barrington in the near and long term.

As stated above, the renewable net metering credit (NMC) for off-site or virtual net-metered sites is calculated
on certain charges of the C-06 rate class published by National Grid. These charges include supply (also known
as Standard Offer Service), plus the distribution, transmission and transition charges. These charges, and thus
the value of the net meter credits, will fluctuate with the utility rates over the term of our agreement.

Your 22.5% discount will never change, however. Unlike a fixed PPA rate or escalating rate agreement, the
Towns of Bristol and Barrington never need to be concerned that the NMC credit will be less than the rate being
paid to the solar facility as utility rates fluctuate. Utility rates will continue to fluctuate over time and they will
more than likely rise and fall. The risk of entering into a stated PPA rate agreement is that if the rate falls below
the stated rate of the contract then the town will be paying more for the solar energy than the utility is charging
for its supply. With a NMA based upon a discount there is no risk of this happening. If the utility rates rise or
fall Bristol and Barrington will always be earning a 22.5% discount, guaranteed.

As of this writing, the C-06 NMC is valued at $0.14756 per kWhr. Bristol and Barrington’s savings will be
22.5% of this value per kWhr, or $0.033201 per kWhr.

Laws & Regulatory Issues in Rhode Island
General Laws of R.l. (Chapter 39-26.4)

The net metering credits from the electricity generated by the proposed solar park(s) are being offered to the
Towns of Bristol and Barrington as the members qualify as “Public Entities” under General Laws of RI 39-26.4.

Special regulations in the General Laws of RI 39-26.4 allow public entities the ability to have an arrangement
with a third party that owns or finances the solar park and places the solar generator on a site which the Public
Entity owns or controls, but that does not have onsite electric load. The electricity created by the renewable
energy generator is fed directly into the utility grid.

By Law, the utility assigns a monetary net metering credit based on a commercial meter class of supply,
distribution, transmission and transition billing line items for every kilowatt-hour of electricity it receives from
the project to the public entity’s off- site meters. There is no limit as to the number of public entity meters in
which credits can be assigned. This is commonly referred to as Virtual or Remote Net Metering

The public entity enters into a long-term net metering credit purchase agreement to buy the net metering credits
from the Project.

The public entity acquires site control thru either a sub-lease or an easement to the project site. EDP provides

the sub-lease or easement agreement. These agreements are structured so that the public entity has no liability
whatsoever for the lease or operations of the solar facility.

Bristol /Barrington - Public-Private Partnership for On-Site Solar Projects Bid#850 Page 12 of 50



ENERGY DEVELOPMENT PARTNERS — Background and Qualifications

EDP’s Principals are experienced renewable energy developers each having over 10 years of experience in the
field. Both principals are active locally in RI, are involved and testify on regulatory issues with the RI-PUC and
have participated in working groups that helped create Rhode Island’s current legislations and laws concerning
renewable energy. EDP has over 10MW’s of solar energy projects located within Rhode Island that are either
operating or under construction.

EDP’s management has been awarded an aggregate of 60 MW’s DC of PPA’s with either National Grid or local
municipal off-takers. We have successfully commissioned four (4) solar facilities with long-term PPA contracts
with National Grid under the 2011-2014 Standard Contracts Act. Additionally, EDP has been awarded three (3)
Certificates of Eligibility for solar facilities under the latest 2015 Renewable Energy Growth Program with
those projects being built in 2016-17 timeframe.

In 2015 EDP was selected as the provider for long-term Net Metering Credit Purchase Agreements to offset
100% of the electrical load for the Quonset Development Corporation and the Town of North Smithfield, each
entering into agreements to purchase net metering credits from EDP solar facilities. In February 2016, EDP
was awarded the Off-Site Net Metering Credit Purchase Agreement for up to 50 MWs to the South Kingston
Solar Consortium consisting of the Towns of South Kingston, Narragansett and the University of Rhode Island.
That PPA agreement is nearing the end of the negotiation phase and we expect to be in construction on the 240-
acre site in West Greenwich during the spring of 2017. In March 2016, EDP was awarded the Off-Site Net
Metering Credit Purchase Agreement for up to 3.7MWs to City of Central Falls, Rhode Island.

EDP has finalized a land lease with Balfour Beatty Communities, the management company for the Newport
Naval Station housing division. Three sites totaling over 5.5MW’s will be interconnected within the next 6
months. At the time of this writing, power off-take agreements are being negotiated with the Town of
Middletown and the City of Newport for the power created from these projects.

In June 2016, EDP and ib-vogt signed a joint venture agreement to develop and build utility scale ground
mounted solar arrays in the United States. Ib-vogt is an engineering, procurement and construction firm with its
roots in Germany that in the last 7 years has built over 530 MW’s of solar PV worldwide. The combination of
the two companies, EDP and ib-vogt, will provide the necessary development and construction efforts needed
for the successful completion of Bristol and Barrington’s solar energy projects. Additionally, ib-vogt will be
working locally with AMEC Foster Wheeler on the construction management phase. AMEC Foster Wheeler is
one of the largest construction services companies to the energy and utility markets. They have project
experience across the key renewables sectors including wind, solar, hydropower, geothermal, biomass, biofuels,
and energy from waste, hydrogen, fuel cells, carbon capture and storage and clean coal. AMEC Foster Wheeler
recently completed two solar PV plants for Duke Energy totaling 21.5 MW’s, they are providing operations and
maintenance for these two projects as well. Rounding out the team is our local civil engineering team of
Woodard & Curran. Woodard & Curran has been the lead civil engineering team on all of EDP’s solar projects
to date. Statements of Qualifications for all four entities are included as Attachments to this proposal.

With multiple sites under control, having approved or favorable local permitting, coupled with interconnection
approvals and demonstrated success in navigating the regulatory and tariff issues surrounding virtual net
metering credits, we offer the towns of Bristol and Barrington the ability to mitigate risks and reduce the time
when savings can be recognized by acquiring net metered credits. The EDP/ib-vogt team brings the knowledge
and experience of local permitting and development coupled with a world-class construction and procurement
firm to the Towns of Bristol and Barrington. We are confident that we can successfully deliver on this RFP’s
proposal highlights.
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Project Details and Specifications

Project 1. — Minturn Farm Road Landfill

The project to be located at the landfill at the end of Minturn Farm Road in Bristol will be a
ballasted ground mount array. The power created will be fed back up onto National Grid’s
distribution lines through a newly installed revenue grade meter. A new overhead line and

service will be fed from the exiting pole located near the west end of the composting building.

The off take agreement will be with the Town of Bristol in a Public Net Metering Finance

Arrangement. The following table highlights some of the specifics regarding this installation.

Project DC System Size 3,512.88 kW
Project AC System Size 2460.0 kW
Solar Module Type SolarWorld Sunmodule 340 watt XL mono
Number of modules 10,332

Panel tilt angle 20°
Azimuth 180°
Inverter type String level
Inverter supplier Solectria Renewables
Inverter model PVI 60TI
Inverter gty 41

Racking Ballasted

Year 1 production 4,566,000 kWh

An engineering layout and design of this ground mount system is on the next page followed by a

5 page PVSyst production report.
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Grid-Connected System: Simulation parameters

Bristol Closed Landfill
Providence T F Green State Ar

Project :
Geographical Site

Country United States

Situation Latitude 41.7°N Longitude 71.4°W
Time defined as Legal Time Time zone UT-5 Altitude 16 m
Albedo 0.20
Meteo data: Providence T F Green State Ar NREL NSRD : TMY3 - TMY
Simulation variant : Initial Run
Simulation date 20/11/16 15h08
Simulation parameters
Collector Plane Orientation Tilt 20° Azimuth 0°
15 Sheds Pitch 8.00 m Collector width 3.94 m
Inactive band Top 0.02m Bottom 0.02m
Shading limit angle Gamma 17.56° Occupation Ratio 49.3 %
Shadings electrical effect Cell size  15.6cm Strings in width 1
Models used Transposition Perez Diffuse Imported
Horizon Average Height 10.0°
Near Shadings Mutual shadings of sheds Electrical effect
PV Array Characteristics
PV module Si-mono Model Sunmodule XL SW 340 mono
Original PVsyst database Manufacturer SolarWorld
Number of PV modules In series 18 modules In parallel 574 strings
Total number of PV modules Nb. modules 10332 Unit Nom. Power 340 Wp
Array global power Nominal (STC) 3513 kWp At operating cond. 3137 kWp (50°C)
Array operating characteristics (50°C) Umpp 604V Impp 5198 A
Total area Module area 20612 m?
Inverter Model PVI60TL Preliminary 5-20-16
Custom parameters definition Manufacturer Solectria Renewables
Characteristics Operating Voltage 300-850 V Unit Nom. Power 60 kWac
Inverter pack Nb. of inverters 41 units Total Power 2460 kWac
PV Array loss factors
Array Soiling Losses Loss Fraction 3.0 %
Thermal Loss factor Uc (const) 29.0 W/m?K Uv (wind) 0.0 W/m2K/ m/s
Wiring Ohmic Loss Global array res. 1.3 mOhm Loss Fraction 1.0 % at STC
LID - Light Induced Degradation Loss Fraction 1.0 %
Module Quality Loss Loss Fraction -0.4 %
Module Mismatch Losses Loss Fraction 0.5 % at MPP
Incidence effect, ASHRAE parametrization IAM= 1-bo (1/cosi-1) bo Param. 0.05

System loss factors

AC wire loss inverter to transfo Inverter voltage
Wires: 3x2500.0 mm?

Iron loss (24H connexion)

Resistive/Inductive losses

External transformer

480 Vac tri

2m Loss Fraction 0.0 % at STC
5189 W Loss Fraction 0.2 % at STC
0.8 mOhm Loss Fraction 0.9 % at STC




PVSYST V6.43 20/11/16 | Page 2/5

Grid-Connected System: Simulation parameters (continued)

User's needs : Unlimited load (grid)
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Grid-Connected System: Horizon definition

Project : Bristol Closed Landfill

Simulation variant : Initial Run

Main system parameters System type Grid-Connected

Horizon Average Height 10.0°

PV Field Orientation Sheds disposition, tilt  20° azimuth 0°

PV modules Model Sunmodule XL SW 340 mono 340 Wp
PV Array Nb. of modules 10332 Pnom total 3513 kWp
Inverter Model PVI60TL Preliminary 5-20-16 60.0 kW ac
Inverter pack Nb. of units  41.0 Pnom total 2460 kW ac
User's needs Unlimited load (grid)

Horizon Average Height 10.0° Diffuse Factor 0.95

Albedo Factor 100 % Albedo Fraction 0.50

Height [°] 10.0 10.0 10.0 10.0
Azimuth [°] -120 -40 40 120

Horizon line at Providence T F GreeLegal Time

90 ———————————

--—--— Shading limit, angle =17.6°
----Shading 20 %
————Shading 40 %

122 june i
: 22 may - 23 july
: 20 apr - 23 aug |
: 20 mar - 23 sep
:21feb-23 oct _|
:19jan - 22 nov
: 22 december

NO O~ WN =

Sun height [[°]]
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Grid-Connected System: Main results

Project : Bristol Closed Landfill

Simulation variant : Initial Run

Main system parameters System type Grid-Connected

Horizon Average Height 10.0°

PV Field Orientation Sheds disposition, tilt  20° azimuth 0°

PV modules Model Sunmodule XL SW 340 mono 340 Wp

PV Array Nb. of modules 10332 Pnom total 3513 kWp

Inverter Model PVI60TL Preliminary 5-20-16 60.0 kW ac

Inverter pack Nb. of units  41.0 Pnom total 2460 kW ac

User's needs Unlimited load (grid)

Main simulation results

System Production Produced Energy 4566 MWh/year Specific prod. 1300 kWh/kWp/year

Performance Ratio PR

82.6 %

Normalized productions (per installed

7

kWp): Nominal power 3513 kWp

T T T T T T
Lc : Collection Loss (PV-array losses)

Ls : System Loss (inverter, ...)

Yf : Produced useful energy (invert

t)

Normalized Energy [kWh/kWp/day]

T T
0.62 kWh/kWplday
0.13 KWh/kWp/day
3.56 kWh/kWp/day

Performance Ratio PR

Performance Ratio PR

- ‘PR : Peﬁormance‘ Ratio (W 1Yr): b.826

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Oct
Initial Run
Balances and main results
GlobHor T Amb GlobInc GlobEff EArray E_Grid EffArrR EffSysR
kWh/m? °C kWh/m? kWh/m? MWh MWh % %
January 57.8 -1.59 80.9 71.0 257.9 247.8 15.47 14.86
February 731 0.15 94.0 84.6 304.2 293.6 15.70 15.15
March 111.0 3.81 132.0 120.7 400.7 387.1 14.72 14.22
April 132.7 8.47 144.5 132.2 4371 4226 14.67 14.19
May 1721 15.12 176.0 160.9 515.3 498.4 14.20 13.74
June 182.6 19.21 183.3 168.3 528.7 511.3 13.99 13.53
July 174.5 23.27 176.9 162.0 511.8 494.3 14.04 13.56
August 157.7 21.57 165.9 151.6 485.7 469.2 14.20 13.72
September 1241 18.30 142.4 130.1 422.4 407.7 14.39 13.89
October 93.4 11.90 119.1 107.9 367.7 354.8 14.98 14.45
November 61.2 5.85 84.1 749 264.6 254.7 15.26 14.69
December 49.8 -0.50 747 64.7 233.7 2244 15.18 14.57
Year 1390.0 10.52 1573.9 1428.9 4729.7 4565.7 14.58 14.07
Legends:  GlobHor Horizontal global irradiation EArray Effective energy at the output of the array

T Amb Ambient Temperature E_Grid Energy injected into grid

Globlnc Global incident in coll. plane EffArrR Effic. Eout array / rough area

GlobEff Effective Global, corr. for IAM and shadings EffSysR Effic. Eout system / rough area
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Grid-Connected System: Loss diagram

Project : Bristol Closed Landfill

Simulation variant : Initial Run

Main system parameters System type Grid-Connected

Horizon Average Height 10.0°

PV Field Orientation Sheds disposition, tilt  20° azimuth 0°

PV modules Model Sunmodule XL SW 340 mono 340 Wp

PV Array Nb. of modules 10332 Pnom total 3513 kWp
Inverter Model PVI60TL Preliminary 5-20-16 60.0 kW ac
Inverter pack Nb. of units  41.0 Pnom total 2460 kW ac
User's needs Unlimited load (grid)

Loss diagram over the whole year

1390 kWh/m? Horizontal global irradiation
+13.2% Global incident in coll. plane

-3.4% Far Shadings / Horizon
-0.5%  Near Shadings: irradiance loss
-2.7%  |AM factor on global

-3.0% Soiling loss factor
1429 kWh/m? * 20612 m? coll. Effective irradiance on collectors
efficiency at STC = 17.05% PV conversion
5022 MWh Array nominal energy (at STC effic.)
+0.5% PV loss due to irradiance level
-2.3% PV loss due to temperature
-0.2% Shadings: Electrical Loss , sheds1 strings in width
+0.4% Module quality loss
-1.0% LID - Light induced degradation
-0.5% Module array mismatch loss
-0.6% Ohmic wiring loss
4841 MWh Array virtual energy at MPP
-1.9% Inverter Loss during operation (efficiency)
-2.4% Inverter Loss over nominal inv. power
¥ 0.0% Inverter Loss due to power threshold
0.0% Inverter Loss over nominal inv. voltage
0.0% Inverter Loss due to voltage threshold
\ 0.0% Night consumption
4639 MWh Available Energy at Inverter Output
\9 0.0% AC ohmic loss
-1.6% External transfo loss

4566 MWh Energy injected into grid




Project 2. — Quinta Gamelin Community Center

The on-site project proposed for Bristol will be located at Quinta Gamelin Community Center on

Asylum Road. This project will consist of three arrays equally sized at 18.7 kW. Two of the
arrays will be located on the flat roofs over the Community Center and the garage, while the

third array will be flush mounted to the south facing hip roof in the front of the building. The

power created will be fed directly back into the control panel on site creating a behind-the-

meter system. A new bidirectional meter will be installed as part of the project. The town of
Bristol will purchase the power under a separate PPA agreement starting at $0.09/kWh in year
one and escalating at 0.6% annually throughout the term of the 25-year contract.

The following table highlights some of the specifics regarding this rooftop installation.

Project DC System Size

56.1 kW (three separate 18.7 kW arrays)

Project AC System Size 42.0 kW

Solar Module Type SolarWorld Sunmodule 340 watt XL mono
Number of modules 165

Panel tilt angle 5° rooftop and 20° hip roof
Azimuth 182° (all three)

Inverter type String level

Inverter supplier Solectria Renewables

Inverter model PVI 14Tl

Inverter qty 3

Racking Ballasted rooftops - flush mount on hip roof
Year 1 production 70,010 kWh

An engineering layout and design of this rooftop system is on the next page followed two

separate PVSyst production reports, a 5 page report for the two flat rooftop arrays and another 4

page PVSyst report for the hip roof array.
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Grid-Connected System: Simulation parameters

Project : Bristol Community Center

Geographical Site Providence T F Green State Ar Country United States

Situation Latitude 41.7°N Longitude 71.4°W

Time defined as Legal Time Time zone UT-5 Altitude 16 m

Albedo 0.20
Meteo data: Providence T F Green State Ar NREL NSRD : TMY3 - TMY
Simulation variant : Array #1 & #2 - Ballasted System
Simulation date  20/11/16 15h23
Simulation parameters
Collector Plane Orientation Tilt 5° Azimuth 2°
15 Sheds Pitch 1.27 m Collector width 0.96 m
Inactive band Top 0.02m Bottom 0.02m
Shading limit angle Gamma 16.21° Occupation Ratio  75.6 %
Shadings electrical effect Cell size  15.6cm Strings in width 3
Models used Transposition Perez Diffuse Imported
Horizon Average Height 5.0°
Near Shadings Mutual shadings of sheds Electrical effect
PV Arrays Characteristics (2 kinds of array defined)
PV module Si-mono Model Sunmodule XL SW 340 mono
Original PVsyst database Manufacturer SolarWorld
Sub-array "PV Array #1"
Number of PV modules In series 11 modules In parallel 5 strings
Total number of PV modules Nb. modules 55 Unit Nom. Power 340 Wp
Array global power Nominal (STC) 18.70 kWp At operating cond. 16.70 kWp (50°C)
Array operating characteristics (50°C) Umpp 369V Impp 45A
Sub-array "PV Array #2"
Number of PV modules In series 11 modules In parallel 5 strings
Total number of PV modules Nb. modules 55 Unit Nom. Power 340 Wp
Array global power Nominal (STC) 18.70 kWp At operating cond. 16.70 kWp (50°C)
Array operating characteristics (50°C) Umpp 369V Impp 45A
Total  Arrays global power Nominal (STC) 37 kWp Total 110 modules
Module area 219 m?
Inverter Model PVI 14TL 208V
Custom parameters definition Manufacturer Solectria Renewables

Characteristics Operating Voltage 260-550 V Unit Nom. Power 14.0 kWac
Sub-array "PV Array #1" Nb. of inverters 1 units Total Power 14.0 kWac
Sub-array "PV Array #2" Nb. of inverters 1 units Total Power 14.0 kWac
Total Nb. of inverters 2 Total Power 28 kWac

PV Array loss factors
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Grid-Connected System: Simulation parameters (continued)

Array Soiling Losses

Thermal Loss factor Uc (const)

Wiring Ohmic Loss Array#1
Array#2

Global

LID - Light Induced Degradation

Module Quality Loss

Module Mismatch Losses

Incidence effect, ASHRAE parametrization IAM =

System loss factors
Wires: 3x10.0 mm?

User's needs : Unlimited load (grid)

20.0 W/im?K

92 mOhm
92 mOhm

1-bo (1/cosi-1)

10 m

Loss Fraction
Uv (wind)
Loss Fraction
Loss Fraction
Loss Fraction
Loss Fraction
Loss Fraction
Loss Fraction
bo Param.

Loss Fraction

3.0%
0.0 W/m2K / m/s

1.0 % at STC
1.0 % at STC
1.0 % at STC
1.0 %

-0.4 %

0.5 % at MPP
0.05

1.5 % at STC
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Grid-Connected System: Horizon definition
Project : Bristol Community Center
Simulation variant : Array #1 & #2 - Ballasted System
Main system parameters System type Grid-Connected
Horizon Average Height 5.0°
PV Field Orientation Sheds disposition, tilt 5° azimuth 2°
PV modules Model Sunmodule XL SW 340 mono 340 Wp
PV Array Nb. of modules 110 Pnom total 37.4 kWp
Inverter Model PVI 14TL 208V Pnom 14.00 kW ac
Inverter pack Nb. of units 2.0 Pnom total 28.00 kW ac
User's needs Unlimited load (grid)
Horizon Average Height 5.0° Diffuse Factor 0.99
Albedo Factor 100 % Albedo Fraction 0.75
Height [°] 5.0 5.0 5.0 5.0
Azimuth [°] -120 -40 40 120
Horizon line at Providence T F GreeLegal Time
90 | | | | | | |
--—--— Shading limit, angle =16.2° 1: 22 june |
----Shading 20 % 2: 22 may - 23 july
————Shading 40 % 3: 20 apr - 23 aug |
4: 20 mar - 23 sep
751 5:21 feb - 23 oct _|
6: 19 jan - 22 nov
7: 22 december

Sun height [[°]]

Azimuth [[°]]
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Grid-Connected System: Main results

Project : Bristol Community Center

Simulation variant : Array #1 & #2 - Ballasted System

Main system parameters System type Grid-Connected

Horizon Average Height 5.0°

PV Field Orientation Sheds disposition, tilt 5° azimuth 2°

PV modules Model Sunmodule XL SW 340 mono 340 Wp

PV Array Nb. of modules 110 Pnom total 37.4 kWp

Inverter Model PVI 14TL 208V Pnom 14.00 kW ac

Inverter pack Nb. of units 2.0 Pnom total 28.00 kW ac

User's needs Unlimited load (grid)

Main simulation results

System Production Produced Energy 45.27 MWhlyear Specific prod. 1210 kWh/kWp/year

Performance Ratio PR

83.6 %

Normalized productions (per installed kWp): Nominal power 37.4 kWp
8

77.

T T T T T T T T
Lc : Collection Loss (PV-array losses) 0.5 kWh/kWp/day
Ls : System Loss (inverter, ...) 0.15 kWh/kWp/day
Yf : Produced useful energy (inverter output) 3.32 kWh/kWp/day ,

Normalized Energy [kWh/kWp/day]

Performance Ratio PR

- ‘PR : Peﬁormance‘ Ratio (W/Yr) : b.836 T

Performance Ratio PR

Array #1 & #2 - Ballasted System

Balances and main results

GlobHor T Amb GlobInc GlobEff EArray E_Grid EffArrR EffSysR
kWh/m? °C kWh/m? kWh/m? MWh MWh % %
January 57.8 -1.59 64.1 57.9 2.265 2.169 16.11 15.43
February 731 0.15 79.0 722 2773 2.663 16.00 15.36
March 111.0 3.81 117.3 108.7 4.018 3.845 15.60 14.93
April 132.7 8.47 136.8 127.4 4.568 4.369 15.21 14.55
May 1721 15.12 174.5 162.8 5.597 5.342 14.61 13.95
June 182.6 19.21 184.3 172.6 5.790 5.526 14.31 13.66
July 174.5 23.27 176.6 165.0 5.469 5.224 14.11 13.48
August 157.7 21.57 161.1 150.1 5.075 4.846 14.35 13.70
September 1241 18.30 129.8 120.5 4.162 3.976 14.61 13.96
October 93.4 11.90 100.7 925 3.346 3.207 15.14 14.51
November 61.2 5.85 67.5 61.3 2.303 2.211 15.54 14.92
December 49.8 -0.50 56.5 50.4 1.969 1.889 15.88 15.23
Year 1390.0 10.52 1448.3 1341.4 47.334 45.266 14.89 14.24
Legends:  GlobHor Horizontal global irradiation EArray Effective energy at the output of the array
T Amb Ambient Temperature E_Grid Energy injected into grid
Globlnc Global incident in coll. plane EffArrR Effic. Eout array / rough area
GlobEff Effective Global, corr. for IAM and shadings EffSysR Effic. Eout system / rough area
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Project :

Simulation variant :

Grid-Connected System: Loss diagram

Bristol Community Center
Array #1 & #2 - Ballasted System

Main system parameters

Horizon

PV Field Orientation

PV modules
PV Array
Inverter
Inverter pack
User's needs

System type Grid-Connected

Average Height 5.0°
Sheds disposition, tilt 5°

Model Sunmodule XL SW 340 mono

Nb. of modules 110

azimuth 2°
340 Wp
Pnom total 37.4 kWp

Model PVI 14TL 208V Pnom 14.00 kW ac

Nb. of units 2.0
Unlimited load (grid)

Pnom total 28.00 kW ac

Loss diagram over the whole year

1390 kWh/m?

+4.2%
-0.8%
0.1%
-3.6%
-3.0%
1341 KWh/m? * 219 m? coll.
efficiency at STC = 17.05%
50.19 MWh
+0.6%
-4.6%
0.0%
+0.4%
-1.0%
-0.5%
-0.5%
47.35 MWh
3.7%
NS 0.0%
NS 0.0%
NS0.0%
NS 0.0%
45.58 MWh
NS.0.7%

45.27 MWh

Horizontal global irradiation
Global incident in coll. plane

Far Shadings / Horizon
Near Shadings: irradiance loss

IAM factor on global

Soiling loss factor

Effective irradiance on collectors

PV conversion

Array nominal energy (at STC effic.)
PV loss due to irradiance level

PV loss due to temperature

Shadings: Electrical Loss , sheds3 strings in width
Module quality loss

LID - Light induced degradation
Module array mismatch loss
Ohmic wiring loss

Array virtual energy at MPP

Inverter Loss during operation (efficiency)

Inverter Loss over nominal inv. power
Inverter Loss due to power threshold
Inverter Loss over nominal inv. voltage
Inverter Loss due to voltage threshold
Available Energy at Inverter Output

AC ohmic loss

Energy injected into grid
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Grid-Connected System: Simulation parameters

Project : Bristol Community Center

Geographical Site Providence T F Green State Ar

Country United States

Situation Latitude 41.7°N Longitude 71.4°W

Time defined as Legal Time Time zone UT-5 Altitude 16 m

Albedo 0.20
Meteo data: Providence T F Green State Ar NREL NSRD : TMY3 - TMY
Simulation variant : Array #3 - Flush Mount
Simulation date  19/11/16 21h30
Simulation parameters
Collector Plane Orientation Tilt  20° Azimuth 2°
Models used Transposition Perez Diffuse Imported
Horizon Average Height 5.0°
Near Shadings No Shadings
PV Array Characteristics
PV module Si-mono Model Sunmodule XL SW 340 mono
Original PVsyst database Manufacturer SolarWorld
Number of PV modules In series 11 modules In parallel 5 strings
Total number of PV modules Nb. modules 55 Unit Nom. Power 340 Wp
Array global power Nominal (STC) 18.70 kWp At operating cond. 16.70 kWp (50°C)
Array operating characteristics (50°C) Umpp 369V Impp 45A
Total area Module area 110 m?
Inverter Model PVI 14TL 208V
Custom parameters definition Manufacturer Solectria Renewables

Characteristics Operating Voltage 260-550 V Unit Nom. Power 14.0 kWac
Inverter pack Nb. of inverters 1 units Total Power 14.0 kWac
PV Array loss factors
Array Soiling Losses Loss Fraction 3.0 %
Thermal Loss factor Uc (const) 20.0 W/m2K Uv (wind) 1.0 W/m?K/ m/s
Wiring Ohmic Loss Global array res. 92 mOhm Loss Fraction 1.0 % at STC
LID - Light Induced Degradation Loss Fraction 1.0 %
Module Quality Loss Loss Fraction -0.4 %
Module Mismatch Losses Loss Fraction 0.5 % at MPP
Incidence effect, ASHRAE parametrization IAM= 1-bo (1/cosi-1) bo Param. 0.05

System loss factors

Wiring Ohmic Loss Wires: 3x10.0 mm?

User's needs : Unlimited load (grid)

19 m Loss Fraction 1.5 % at STC
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Grid-Connected System: Horizon definition
Project : Bristol Community Center
Simulation variant : Array #3 - Flush Mount
Main system parameters System type Grid-Connected
Horizon Average Height 5.0°
PV Field Orientation tilt 20° azimuth 2°
PV modules Model Sunmodule XL SW 340 mono 340 Wp
PV Array Nb. of modules 55 Pnom total 18.70 kWp
Inverter Model PVI 14TL 208V Pnom 14.00 kW ac
User's needs Unlimited load (grid)
Horizon Average Height 5.0° Diffuse Factor 0.97
Albedo Factor 100 % Albedo Fraction 0.75
Height [°] 5.0 5.0 5.0 5.0
Azimuth [°] -120 -40 40 120
Horizon line at Providence T F GreeLegal Time
90 | : : | : : F:Iane': tilt ?0°, ?Ziml:lth 2'° | : : | |
1: 22 june |
2:22 may - 23 july
3: 20 apr - 23 aug |
4: 20 mar - 23 sep
751 5:21 feb - 23 oct _|
6: 19 jan - 22 nov
11h 7:22 december |
60}
=
D 451
=
=]
&
30
6h
15 /\
N X
2e ‘
nin \
JIRENYN A X/ =
-60

-120

90

-30

0 30

Azimuth [[°]]
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Grid-Connected System: Main results

Project : Bristol Community Center
Simulation variant : Array #3 - Flush Mount

Main system parameters System type Grid-Connected

Horizon Average Height 5.0°

PV Field Orientation tilt 20° azimuth 2°

PV modules Model Sunmodule XL SW 340 mono 340 Wp

PV Array Nb. of modules 55 Pnom total 18.70 kWp
Inverter Model PVI 14TL 208V Pnom 14.00 kW ac
User's needs Unlimited load (grid)

Main simulation results
System Production Produced Energy 24.74 MWhlyear Specific prod. 1323 kWh/kWp/year
Performance Ratio PR 84.1 %

Normalized productions (per installed kWp): Nominal power 18.70 kWp Performance Ratio PR

7 T T T T T T T T 1.0
. Lc : Collection Loss (PV-array losses) 0.52 kWh/kWp/day
6l

- ‘PR : Peﬁormance‘ Ratio (W 1Yr): b.841

Ls : System Loss (inverter, ...) 0.17 kWh/kWp/day
Yf : Produced useful energy (invert it) 3.63 kWh/kWp/day

Normalized Energy [kWh/kWp/day]
Performance Ratio PR

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Array #3 - Flush Mount
Balances and main results

GlobHor T Amb GlobInc GlobEff EArray E_Grid EffArrR EffSysR
kWh/m? °C kWh/m? kWh/m? MWh MWh % %
January 57.8 -1.59 80.8 73.8 1.442 1.380 16.26 15.57
February 731 0.15 94.0 86.5 1.661 1.591 16.10 15.42
March 111.0 3.81 132.1 122.7 2.223 2124 15.33 14.65
April 132.7 8.47 144.4 134.2 2.407 2.298 15.19 14.50
May 1721 15.12 175.9 163.2 2.822 2.694 14.62 13.95
June 182.6 19.21 183.3 170.6 2.892 2.760 14.38 13.72
July 174.5 23.27 176.9 164.3 2.767 2.640 14.25 13.60
August 157.7 21.57 165.8 153.8 2.629 2.508 14.45 13.78
September 1241 18.30 142.3 132.2 2.290 2.185 14.66 13.99
October 93.4 11.90 119.1 110.1 1.992 1.906 15.25 14.59
November 61.2 5.85 84.1 772 1.447 1.387 15.68 15.02
December 49.8 -0.50 747 67.7 1.323 1.270 16.15 15.50
Year 1390.0 10.52 1573.6 1456.3 25.896 24.743 15.00 14.33
Legends:  GlobHor Horizontal global irradiation EArray Effective energy at the output of the array
T Amb Ambient Temperature E_Grid Energy injected into grid
Globlnc Global incident in coll. plane EffArrR Effic. Eout array / rough area

GlobEff Effective Global, corr. for IAM and shadings EffSysR Effic. Eout system / rough area
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Grid-Connected System: Loss diagram

Project : Bristol Community Center

Simulation variant : Array #3 - Flush Mount

Main system parameters System type Grid-Connected

Horizon Average Height 5.0°

PV Field Orientation tilt 20° azimuth 2°

PV modules Model Sunmodule XL SW 340 mono 340 Wp

PV Array Nb. of modules 55 Pnom total 18.70 kWp

Inverter Model PVI 14TL 208V Pnom 14.00 kW ac

User's needs

Unlimited load (grid)

Loss diagram over the whole year

1390 kWh/m?

+13.2%
A.7%
2.9%
-3.0%
1456 KWh/m?2 * 110 m? coll.
efficiency at STC = 17.05%
27.24 MWh
+0.5%
-3.2%
+0.4%
-1.0%
-0.5%
-0.6%
26.06 MWh
3.7%
-0.6%

N50.0%

N50.0%

NS0.0%

24.93 MWh
\S.0.8%

24.74 MWh

Horizontal global irradiation
Global incident in coll. plane

Far Shadings / Horizon
IAM factor on global

Soiling loss factor

Effective irradiance on collectors

PV conversion

Array nominal energy (at STC effic.)
PV loss due to irradiance level

PV loss due to temperature

Module quality loss

LID - Light induced degradation
Module array mismatch loss
Ohmic wiring loss

Array virtual energy at MPP

Inverter Loss during operation (efficiency)

Inverter Loss over nominal inv. power
Inverter Loss due to power threshold
Inverter Loss over nominal inv. voltage
Inverter Loss due to voltage threshold
Available Energy at Inverter Output

AC ohmic loss

Energy injected into grid




Project 3. — Wyoming Solar

The remote project that will supply most of Barrington’s annual electricity load will be located in

the village of Wyoming in the town of Richmond, RI on Nooseneck Hill Road. This is a flat

unused wooded piece of property running between Nooseneck Hill Road and Route 95 North.

The racking for this system will be a post driven beam, typical for most ground mount solar

projects. The power created will be fed back up onto National Grid’s distribution lines through a

newly installed revenue grade meter. A new overhead line and service will be fed from the

existing pole on Nooseneck Hill Road back to the solar array. The off take agreement will be
with the Town of Barrington in a Public Net Metering Finance Arrangement.

The following table highlights some of the specifics regarding this installation.

Project DC System Size 2,746.80 kW

Project AC System Size 2,040.0 kW

Solar Module Type SolarWorld Sunmodule 350 watt XL mono
Number of modules 7,848

Panel tilt angle 20°

Azimuth 198°

Inverter type String level

Inverter supplier

Solectria Renewables

Inverter model

PVI 60TI

Inverter qty

34

Racking

Post driven ground mount

Year 1 production

3,511,000 kWh

An engineering layout and design of the ground mount system is on the next page followed by a

5 page PVSyst production report.

Bristol /Barrington - Public-Private Partnership for On-Site Solar Projects Bid#850

Page 32 of 50
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Grid-Connected System: Simulation parameters

Project :

Geographical Site Providence T F Green State Ar

Nooseneck Hill Rd Solar Farm

Country United States

Situation Latitude 41.7°N Longitude 71.4°W
Time defined as Legal Time Time zone UT-5 Altitude 16 m
Albedo 0.20
Meteo data: Providence T F Green State Ar NREL NSRD : TMY3 - TMY
Simulation variant : Simulation
Simulation date 27/11/16 15h45
Simulation parameters
Collector Plane Orientation Tilt 20° Azimuth 18°
15 Sheds Pitch 7.39m Collector width 3.94 m
Inactive band Top 0.02m Bottom 0.02m
Shading limit angle Gamma 20.26 ° Occupation Ratio 53.3 %
Shadings electrical effect Cell size  15.6cm Strings in width 1
Models used Transposition Perez Diffuse Imported
Horizon Average Height 10.0°
Near Shadings Mutual shadings of sheds Electrical effect
PV Array Characteristics
PV module Si-mono Model Sunmodule XL SW 350 mono
Original PVsyst database Manufacturer SolarWorld
Number of PV modules In series 18 modules In parallel 436 strings
Total number of PV modules Nb. modules 7848 Unit Nom. Power 350 Wp
Array global power Nominal (STC) 2747 kWp At operating cond. 2452 kWp (50°C)
Array operating characteristics (50°C) Umpp 611V Impp 4011A
Total area Module area 15657 m?
Inverter Model PVI60TL Preliminary 5-20-16
Custom parameters definition Manufacturer Solectria Renewables
Characteristics Operating Voltage 300-850 V Unit Nom. Power 60 kWac
Inverter pack Nb. of inverters 34 units Total Power 2040 kWac
PV Array loss factors
Array Soiling Losses Loss Fraction 3.0 %
Thermal Loss factor Uc (const) 25.0 W/m?K Uv (wind) 0.0 W/m2K/ m/s
Wiring Ohmic Loss Global array res. 1.8 mOhm Loss Fraction 1.0 % at STC
LID - Light Induced Degradation Loss Fraction 1.0 %
Module Quality Loss Loss Fraction -0.6 %
Module Mismatch Losses Loss Fraction 0.5 % at MPP
Incidence effect, ASHRAE parametrization IAM= 1-bo (1/cosi-1) bo Param. 0.05

System loss factors

AC wire loss inverter to transfo Inverter voltage
Wires: 3x1500.0 mm?

Iron loss (24H connexion)

Resistive/Inductive losses

External transformer

480 Vac tri

105 m Loss Fraction 1.2 % at STC
4216 W Loss Fraction 0.2 % at STC
0.5 mOhm Loss Fraction 0.5 % at STC
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Grid-Connected System: Simulation parameters (continued)

User's needs : Unlimited load (grid)
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Project :

Simulation variant :

Grid-Connected System: Horizon definition

Nooseneck Hill Rd Solar Farm

Simulation

Main system parameters

System type

Grid-Connected

Horizon Average Height 10.0°
PV Field Orientation Sheds disposition, tilt  20° azimuth 18°
PV modules Model Sunmodule XL SW 350 mono 350 Wp
PV Array Nb. of modules 7848 Pnom total 2747 kWp
Inverter Model PVI60TL Preliminary 5-20-16 60.0 kW ac
Inverter pack Nb. of units  34.0 Pnom total 2040 kW ac
User's needs Unlimited load (grid)
Horizon Average Height 10.0° Diffuse Factor 0.95
Albedo Factor 100 % Albedo Fraction 0.50
Height [°] 10.0 10.0 10.0 10.0
Azimuth [°] -120 -40 40 120
Horizon line at Providence T F GreeLegal Time
90 | | ! ! | | | | |
--—--— Shading limit, angle =20.3° 1: 22 june |
----Shading 20 % 2: 22 may - 23 july
————Shading 40 % 3: 20 apr - 23 aug |
4: 20 mar - 23 sep
751 5:21feb-23 oct _|
6: 19 jan - 22 nov
7: 22 december

60

45

Sun height [[°]]

30

Azimuth [[°]]
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Grid-Connected System: Main results
Project : Nooseneck Hill Rd Solar Farm
Simulation variant : Simulation
Main system parameters System type Grid-Connected
Horizon Average Height 10.0°
PV Field Orientation Sheds disposition, tilt  20° azimuth 18°
PV modules Model Sunmodule XL SW 350 mono 350 Wp
PV Array Nb. of modules 7848 Pnom total 2747 kWp
Inverter Model PVI60TL Preliminary 5-20-16 60.0 kW ac
Inverter pack Nb. of units  34.0 Pnom total 2040 kW ac
User's needs Unlimited load (grid)
Main simulation results
System Production Produced Energy 3511 MWhlyear Specific prod. 1278 kWh/kWp/year
Performance Ratio PR 81.7 %
Normalized productions (per installed kWp): Nominal power 2747 kWp Performance Ratio PR
7 T T T T T T 1.0

T T

Lc : Collection Loss (PV-array losses)
Ls : System Loss (inverter, ...)

Yf : Produced useful energy (invert

t)

Normalized Energy [kWh/kWp/day]

0.64 kWh/kWplday
0.15 KWh/kWp/day
3.5 kWh/kWp/day

Performance Ratio PR

- ‘PR : Peﬁormance‘ Ratio (W/Yr) : b.817 T

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Oct Nov Dec
Simulation
Balances and main results
GlobHor T Amb GlobInc GlobEff EArray E_Grid EffArrR EffSysR
kWh/m? °C kWh/m? kWh/m? MWh MWh % %
January 57.8 -1.59 791 69.0 191.2 182.7 15.44 14.75
February 731 0.15 93.0 83.3 231.2 2219 15.89 15.25
March 111.0 3.81 131.7 120.0 316.8 304.1 15.37 14.75
April 132.7 8.47 143.1 130.6 3425 329.2 15.28 14.69
May 1721 15.12 175.2 160.0 404.8 389.2 14.75 14.19
June 182.6 19.21 183.4 168.1 417.7 401.5 14.55 13.99
July 174.5 23.27 177.8 162.5 402.3 386.4 14.45 13.88
August 157.7 21.57 165.0 150.4 377.7 362.9 14.62 14.05
September 1241 18.30 141.2 128.7 327.9 314.6 14.83 14.23
October 93.4 11.90 117.7 106.2 279.4 268.1 15.16 14.55
November 61.2 5.85 83.3 736 196.4 187.9 15.06 14.41
December 49.8 -0.50 733 62.8 170.4 162.6 14.84 14.17
Year 1390.0 10.52 1563.7 14153 3658.2 3511.2 14.94 14.34
Legends:  GlobHor Horizontal global irradiation EArray Effective energy at the output of the array

T Amb Ambient Temperature E_Grid Energy injected into grid

Globlnc Global incident in coll. plane EffArrR Effic. Eout array / rough area

GlobEff Effective Global, corr. for IAM and shadings EffSysR Effic. Eout system / rough area
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Grid-Connected System: Loss diagram

Project : Nooseneck Hill Rd Solar Farm

Simulation variant : Simulation

Main system parameters System type Grid-Connected

Horizon Average Height 10.0°

PV Field Orientation Sheds disposition, tilt  20° azimuth 18°

PV modules Model Sunmodule XL SW 350 mono 350 Wp

PV Array Nb. of modules 7848 Pnom total 2747 kWp
Inverter Model PVI60TL Preliminary 5-20-16 60.0 kW ac
Inverter pack Nb. of units  34.0 Pnom total 2040 kW ac
User's needs Unlimited load (grid)

Loss diagram over the whole year

1390 kWh/m? Horizontal global irradiation

+12.5% Global incident in coll. plane

-3.4% Far Shadings / Horizon
-0.7%  Near Shadings: irradiance loss
-2.7% 1AM factor on global

-3.0% Soiling loss factor
1415 kWh/m? * 15657 m? coll. Effective irradiance on collectors
efficiency at STC = 17.55% PV conversion
3888 MWh Array nominal energy (at STC effic.)
+0.5% PV loss due to irradiance level
-3.3% PV loss due to temperature
-0.8% Shadings: Electrical Loss , sheds1 strings in width
+0.6% Module quality loss
-1.0% LID - Light induced degradation
-0.5% Module array mismatch loss
-0.6% Ohmic wiring loss
3692 MWh Array virtual energy at MPP
-1.9% Inverter Loss during operation (efficiency)
-0.9% Inverter Loss over nominal inv. power
\> 0.0% Inverter Loss due to power threshold
0.0% Inverter Loss over nominal inv. voltage
0.0% Inverter Loss due to voltage threshold
Ny 0.0% Night consumption
3587 MWh Available Energy at Inverter Output
& -0.8% AC ohmic loss
-1.4% External transfo loss

3511 MWh Energy injected into grid




Project 4. — Barrington Town Hall Carport

The carport project is targeted for the middle island in the rear parking area of the Barrington
Town Hall. The structure has a dual incline design resembling the letter “Y”. This dsign allows
both rain and snow to divert towards the middle of the carport area preventing rain runoff and

snow melt from affecting cars and previously treated paved surfaces. The project can be

connected into the Town Hall or Library meters. Either way, this will be a behind-the-meter net
metering setup with the production staying 100% on-site. A new bidirectional meter will be
installed with this project. The following table highlights some of the specifics regarding this

installation.
Project DC System Size 134.64 kW
Project AC System Sizell 112.0 kW
Solar Module Type SolarWorld Sunmodule 340 watt XL mono
Number of modules 396
Panel tilt angle -1.5°and 7.5°
Azimuth 231°
Inverter type String level

Inverter supplier

Solectria Renewables

Inverter model PVI 28Tl

Inverter qty 4

Racking Dual incline Y Carport structure
Year 1 production 164,600 kWh

An engineering layout and design of the system and a 3D rendering follow on the next 2 pages.
They are followed by a 5 page PVSyst production report.

Bristol /Barrington - Public-Private Partnership for On-Site Solar Projects Bid#850
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AC COMBINER PANEL STRING INVERTERS MOUNTED

MOUNTED ON ON CARPORT COLUMNS (TYP)
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