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I.  Overview and Summary

GridSolareceived a dozen responses to its RFP for-IN@msmission Alternatives (NTAS) to provide grid
NEfAFOATAGE aSNBAOS (2 /atQa StSOGNARO INARR Ay (KS
proposals, we are recommending that the Commission appé@ngSolar entering into contract

negotiations with nine (9) of them (offered by seven (7) separate entities) totaling 1.98 MW of grid

reliability capacity benefits. These 1.98 MW of NTA projects will result in more than $20 million of

al @Ay 3a épayers aver@ha 198dr geriod through 2022 compared to the $18 million

transmission solution.

Il. Proposals Received
A. Overview

GridSolar received a dozen responses to our request forTiansmission Alternative resources to
support the Boothbay Region Rdlikty Pilot Project. These responses are summarized in Figure 1 by
category of response.

The first column in Figure 1 shows the category and within each category, the name of the project
proposed. Columns 2 and 3 show the nominal (nameplate) and Gardstimated capacity each NTA
resource provides to meet reliability requirements. For some of the resources, the nominal and
GridSolar ratings are equivalent; that is, these resources are not adjusted downward to reflect
availability. For other resoursethere is a downward adjustment to reflect the capacity that can be
expected to be available at a time of likely need.

Columns 4, 5 and 6 show the prices bid for each resource in terms ofi$wth, except for the Up

front amounts, which are total dolta. There are three time periods showtp Front, Years-3 and

Years 410. The only projects for which #ippnt payments and requested are the two Bagk

Generators (BUGS) at the Maine State Aquarium and St. Andrews Hospital. This money is feiooonver
of the generators to run in parallel with the grid so that (a) there is no reduction in available capacity
and (b) the host customer does not suffer any interruption in service when a resource is called upon.

/[ 2f dzYy 71 LINE @A RS afthe akpeRt¢difeshadIotieact BTA xe¥ourdeS We have
assumed that any solar facility and BUG units would remain for 20 or more years. In contrast, we have
assumed that batteries would have a 10 year lifespan, in part for technological reasons artd in pa
because that is the period of time that the bidders have bid, consistent with the RFP guidelines. We
expect that batteries could remain in place for longer than 10 years, however, some payment would be
required to ensure that they were available to @8blar for reliability purposes beyond the 10 year

period. Finally, we have assumed that energy conversation measures (including the Ice Bear proposal)
would remain in place for 10 years. This term was chosen to balance changes in technology and some
likelihood that the facilities in which they are installed may not be occupied for longer than that time.
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The final column shows our estimate of the levelized cost of each NTA over the expected life span of
each NTA, expressed in terms of $A&énth using ar8% discount rate. We will discuss this column
later in the Evaluation Section.

We have provided each of the proposals to the Commission and appropriate partie® pand will not
go through each in detail in this report. Rather, our discussion gbithposed NTAs will focus on what
we believe to be the most important aspects of each NTA proposed.

1. Batteryq Convergent

We begin with the Battery proposal submitted by Convergent. Convergent submitted two battery sizes,

1 MW and 2 MW, and two options faompensatiorg a front-end loaded option and a 1fear levelized
2LIA2Yy ® Ly Ftf OFraSaz /2y@SNHESY (@adrpenicd! In2LIJiA2ya |
addition, Convergent proposed sharing 25% of any energy market revenues earned by di§tia¢ch

batteries against onand offpeak energy prices or to provide one or more ancillary services. We have

not included any of this potential revenue in our analysis, because we do not have enough information

at this point to decide how a battery umeeds to be dispatched by GridSolar and therefore what the
requirement that it be available to GridSolar means for its ability to provide other energy products in the
ISONE market.

2. Maine MicroGrid

Maine MicraGrid, a company formed specifically to resg to this RFP, has proposed a mix of NTA
resource technologies to provide an integrated NTA. The specific technologies include solar Ry, back
generation (propane), a battery storage device and an ice banking system to meet air conditioning
requiremerts. All four technologies are proposed to be located at a single point of interconnection with
CMP on the site of the YMCA in Boothbay. In addition, the proposal inclueteatblar projects on

Town of Boothbay building rooftops and ice banking systat other commercial facilities in the

Boothbay Region.

The concept behind the elocation of NTA resources is to be able to provide services to the region
beyond the reliability benefits that GridSolar is requiring. These include, for example, thsiqraf

health and safety during severe weather causing widespread grid outages and potentially, electricity to
adjacent facilities such as a gas station or supermarket to support limited activity at these locations that
people rely upon when there is adespread and prolonged power outage.

3. Conservatiorg Efficiency Maine Trust

Efficiency Maine Trust (EMT) has submitted two energy conservation proposals. The first is what it
NEFSNER (G2 Fa aO2yaSNBIF A2y ¢ |y Rpekific @tatiaRsS dhe LINRA Y | NA €
4502yR A4 NBFSNNBR (2 a4 GRANBOG Ayadlrtté FyR AyO
unspecified facilities within the region. The capacity of each NTA has already been adjusted by EMT to

reflect onpeak coincideoe, and therefore available capacity to Grid Solar.
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4. BUGS

We received one fully developed proposal for the use of a{ogcenerator as an NTA resource. This
was proposed by Maine Mict@rid, which intends to utilize an existing bagkgenerator at therMCA
that will be converted to operate in parallel with the electric grid as one component of its larger project.

In addition, GridSolar has had discussions with two other institutions in the regi@Maine State
Aquarium and St. Andrews Hospital, ea¢hvhich operates backip generation for use in emergency
situations. Each institution has expressed an interest in participating as an NTA resource in the
Boothbay Pilot, however neither has on staff the technical capability of converting the unipetate

in parallel with the grid or the financial resources to accomplish this. GridSolar continues to work with
each institution and has included each in this report, based upon an estimatédnitpcost for the
conversion and a nominal monthly per k\@ymnent to maintain availability. GridSolar expects to have
to work with each institution to assist with the conversion, including securing a qualified electrical
technician to perform the work and is prepared to do so. Consistent with its role as stdart g
O22NRAYIFG2NI F2NJ 0KS tAf20X DNAR{2fl NRa I OGADBA(GASaA
have any financial interest in either of the projects.

5. Solar

The solar projects proposed are standard rum$ projects located on buildings the Boothbay Region.
Two of the proposed installations are part of the Maine Mi@nd proposal, as discussed above. The
same developer that is partnering with Maine Mig@rid on these projects also proposed two stand
alone rooftop solar PV systent ftwo other buildings in Boothbay. In addition, two other solar
developers have proposed projects within Boothbay.

B. Summary

A summary of the bids GridSolar is recommending to the Commission is shown on the bottom of Figure
1 by NTA resource type. Grid&as recommending just less than the full 2 MW (1.98 MW) of critical

load for the Boothbay Region in categories that are roughly in line with the target capacity levels in the
Commission Order. We are a little light on Conservation, right at the 256\u@Mor Demand Response
and well above the 250 kW level for Solar PV, Battery Storage and BUGS.

I1l. Evaluation Criteria
A. Commission Order
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The Order provides some flexibility in evaluating NTA proposals for this Pilot Project, but provides
overall guidare that costs are an important consideration. The skemn nature of the Pilot,

however, has made looking at the cost of the NTA options more difficult. To address this issue, we have
measured costs in two ways(1) on an annual revenue requiremerdadis and (2) on an expected life
levelized equivalent cost per k¥kionth. The first of these is straightforward and computes the revenue
requirement for each NTA resource as the Capacity Rating multiplied by the bid price each year. The
second approach imore complex. To compute the expected life levelized pemkdvith cost we have
computed the net present value of the annual bid prices over the expected life at an 8% discount rate
and calculated the amount per k¥onth, which, if held constant over trexpected life, would result in

the same net present valueThe results are presented and discussed in the next section.

B. Capability of Performance

There are two important dimensions to performance capabdif}) being odine and operational by

July 12013, the date specified in the RFP and (2) being capable of delivering capacity when called upon
by GridSolar to meet a reliability requirement in the Boothbay Region. We discuss the first of these
considerations in the next section as it relates to bds GridSolar is recommending. As noted in the

prior section describing the bids, GridSolar has made adjustments to the capacity based on the criteria
described in the RFP, as applicable.

C. Contract Issues

GridSolar provided a form of contract as amaatiment to the RFP and asked bidders to provide redlines
to that contract where they propose changes. We received redlines from two of the recommended
bidders¢ Maine MicraGrid and Goggin Company. These comments are discussed in the following
section.

IV. Evaluation
A. Cost Analysis

The expected life levelized costs are shown in theitdrt column on Figure 1. The calculations of these

costs (expressed as $/kWionth) utilize the expected lifespan shown in the same Figure. The values

range fromalowof yy F2NJ 2yS 2F 9a¢Qa SySNHeé& O2yaSNBIF A2y
MW Battery Storage device proposed by Convergent.

I We made one change for solar PV by adjusting the performance by an expected 0.5% degradation each year over
the 10year period. This was the only NTA resource to which we applied performance degradation.
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The Maine MicreGrid proposal is an integrated proposal involving four NTA technologies, but priced as
a single price per kWhonth. This makes it difficult to compare the Battery Storage component of the
Maine MicraGrid proposal with those submitted by Convergent. To do this comparison, we have
unbundled the Maine Micrdsrid integrated proposal based on certain assumptions éina consistent

with other bids received. The results are shown in Figure 2.

As noted in Figure 2, we assumed that the stafahe bid for the solar PV component of the Maine
Micro-Grid bid would be comparable to the lower price bid by ReVision Eneitgysitandalone solar

PV bid. We made a similar assumption with respect to the BUG component by equating it to the stand
alone BUG projects noted for the Maine State Aquarium and for St. Andrews Hospital. We then set the
Battery Storage component equal the bid price submitted by Convergent for the 1 MW option,
increased during years3 by $30/kwWmonth. This figure has not been confirmed by Convergent.

Finally, we have assumed a $40/&wénth for the Ice Bear option. These assumptions result is a
weighted composite that is very similar on a net present value basis to the consolidated bid submitted
by Maine MicreGrid. This suggests that the Battery Storage component of the Maine H8iatidbid is
similar in price to that offered by Convergent.

B. Performance Capability

GridSolar believes that most of the proposals submitted have a high likelihood of being developed as
proposed and to perform in a manner consistent with the technology being proposed. The possible
exceptions to this are:

91 Heliotropicc Heliotropic Technologies in Boothbay has proposed 45 kW (nominal ratings) of
solar PV systems at unspecified locations. The company is a small company with limited
experience in developing solar facilities but with otherwise strong energy backgrdoind.
addition, its principal lives in the Boothbay Region and is well known and connected with
individuals and companies in the region. This should give the company an edge on securing sites
to develop.

i Efficiency Maine TrugtEMT has bid a generic comgation NTA without specifying specific
locations. We believe that there is enough commercial and institutional load in the region to
accommodate the bid amount.

Should either Heliotropic or EMT fall short of the proposed capacity in their respectwjehiedshortfall
would be relatively small and would not cause an immediate capacity problem for GridSolar.

C. Concerns / Unresolved Issues

1. Interconnection Each of the NTA options recommended will require interconnection
agreements with CMP. GridSolar dasot expect these to be issues for the smaller solar PV
installations or the BUG installations. However, the Maine M@ra proposal represents a
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larger overall facility involving multiple types of NTA resources. GridSolar expects that CMP
will treat the entire project as a single point of interconnection and that the specific NTA
resources behind that interconnection point will not affect the interconnection
requirements. In this regard, Maine Mief@xid has included a provision concerning
interconnection costs in excess of $100,000 that needs to be considered.

2. Financing; Maine MicraGrid has added a financing condition to its obligations under
Section 2.1.2(f). Discussions with Maine MiGwd to date indicate that the company will
be able to obtin financing for the proposed project. There are no other NTA proposals
where financing has been identified as a concern.

3. NTA Resource SubstitutigriMaine MicraGrid has included a provision to substitute cells in
its Battery Storage device in the fafl2014. (See section 3.7.) This substitution will
AYONBIF&aSR GKS . FTGGSNE {d2Nr3S NBaz2dz2NOSQa OF LI
this provision into any of the analyses we have performed, since it is difficult to know today
whether or not thisoptionality will provide value commensurate to its cost.

V. Recommendations
A. Summary

GridSolar recommends entering into contracts with those NTA resources highlighted in light green on

Figure 1. This recommendation will result in a total capacity of 1.980 iVmeets the criteria set forth

Ay GKS [/ 2YYA4aaA2yQa hNRSNI gA0GK NBaLISOG G2 AyOf dzaa
discussed below, it will result in significant dollar savings to ratepayers compared to the expected costs

of the transmision solution in this Boothbay Region.

GridSolar recommendgjectingthe higher of the ReVision Energy staaddne solar projects. While the
expected life levelized cost is less than other recommended projects, its cost is out of line with similar
projeds of its type. We believe that it is simply too much money to pay for solar PV.

GridSolar also recommendsjectingthe Battery Storage options submitted by Convergent. The smaller
of the options is a 1 MW unit, which would represent too high a capaaityunt, while still allowing us

to meet the target load levels of other NTA resource types. We might have nevertheless recommended
this option had it been the only Battery Storage option presented. However, we did receive a Battery
Storage option at 50RW as a component of the Maine Miefarid proposal. The price of this smaller
Battery Storage option is in line with the Convergent proposal, but is sized more appropriately for this
Pilot.

The Maine MicreGrid project, is a much higher cost resourcartltonservation, solar PV and BUGS on

a $/kWmonth basis. Given the Pilot nature of this project and the specific intent of the Commission
Order to use this Pilot to, among other things, test the ability of different types of NTA resources to
perform andprovide grid reliability services, GridSolar is recommending that the project be accepted by
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the Commission even though it is not the least cost soldtigks we show below, even with this
relatively high cost NTA, the total revenue requirements of tfg8 MW are well below the revenue
requirements of the transmission solution, and over theyEar period will provide save ratepayers
more than $20 million. Further, the Maine Mie@rid proposal offers the Boothbay community
additional health and safetyemefits should the region suffer widespread power outages for sustained
periods of time. The micrgrid concept could play an important role in providing access to shelter,
food, gasoline and other necessities. While these benefits are beyond the stcgpé eliability,
GridSolar believes that they weigh incrementally on the side of accepting the Maine-Gficro

proposal.

B. NTA Comparison

The annual and cumulative revenue requirements for ten years are shown on Figure 3 for the
recommended NTAroposals. This Figure and accompanying graph show a comparison to the
transmission solution, assuming the transmission solution has a total cost of $18 million and an annual
revenue requirement of $3 million. For simplicity, we have assumed a fuliry28d.3 and 2022,

instead of a half year in 2013 and a half year in 2023. This does not change the analysis or the
comparison.

Figure 3 shows how cost effective the NTA option is compared to the transmission solution, even with
the expensive Battery Staga component representing fully 25% of the capacity requirement. This
comparison addresses only 2 MW of critical load, which is the expected load over theaestudy

period based on the Needs Assessment for this region. The transmission solutemtoarmodate
significant additional load growth at essentially no additional cost; however, over the ten year period
under the NTA option, there are substantial saviggpproximately $22 millionthat can be used to

offset the costs of additional NTA msces should load growth in the Boothbay Region exceed the
projections over the initial ten years and continue to grow beyond. This additional $22 million can be
expected to support higher amounts of NTA options on a dollar per kW basis, as the pdedsiof

NTA resources such as solar PV and perhaps Battery Storage fall over time and the overall NTA resource
mix shifts away from higher priced Battery Storage.

We also looked at the revenue requirement of an NTA option that utilizes the 1 MW Batteag&t
unit proposed by Convergent. To do this analysis, we have assumed that we could incorporate all of the
Maine MicroGrid components except the 500 kW Battery Storage device at prices comparable to those

2 GridSolar notes that the price shown for the iMa Micro-Grid project is well below their initial bid and is the
result of negotiations between GridSolar and Maine Miénad as authorized by the Commission staff and the
non-bidding parties in this case.
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shown in Figure 2. In addition, we have remiviee two additional BUGS to keep the total capacity
below 2 MW. Figure 4 shows the resulting revenue requirement of this new NTA configuration
compared to the transmission solution and the GridSolar recommended NTA option. While this new
NTA configuratin remains less costly than the transmission solution, its revenue requirement over the
10-year period is $6.5 million larger than the NTA option GridSolar is recommending.

Finally, GridSolar has done a worst case comparison under which the Commissidrauthorize the

GridSolar model as proposed for three years and then subsequently abandon this approach and

construct the transmission solution. Under this scenario the Commission would spend $5.5 million on
contracts with the NTA resources plus GriiSoNDa Ay G SNyt O02&80a 2F | LILNREA
postpone the transmission investment for three years or longer, since the passive NTA resources
(conservation and solar PV) at a minimum would remain operational. The three years of transmission
awidance would save ratepayers an estimated $9 million or more and give the Commission an

2L NI dzyAdGe G2 NBGAaAG GKS NBftAIFIOAfAGE A&dadsS 6A0K
worst case scenario ratepayers would be better off underrtbe-transmission hybrid approach than

under the transmission only solution.
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Figure 1

Summary - Resposes to RFF

Capacity Expected Levelized Co:s
Nominal GridSolar UpFront  3-YearTerm Years4-10 Lifesparn at 8% over Lift
(kW) (kW) ($) ($/kW-month) ($/kW-month) (Years) ($/kw-month)
Solar
Goggin Flagship 1 13.6 11.3 $49.97 $0.00 20 $13.60
Goggin Flagship 2 27.2 24.9 $45.53 $0.00 20 $12.40
Heliotropic 45.0 29.7 $31.90 $10.00 20 $13.05
ReVision 60.0 46.0 $50.00 $27.00 20 $13.60
ReVision 55.0 42.5 $100.00 $27.00 20 $27.20
Conservation
EMT 58.8 58.8 $15.32 $0.00 10 $5.88
EMT 97.3 97.3 $27.08 $0.00 10 $10.40
Battery
Convergent 1,000 1,000 $195.00 $10.00 10 $81.00
Convergent 2,000 2,000 $175.00 $10.00 10 $73.30
Convergent 1,000 1,000 $85.00 $85.00 10 $85.00
Convergent 2,000 2,000 $75.00 $75.00 10 $75.00
Maine Micro-Grid
Solar Town 111.6 75.8 $130.00 $27.00 20 $47.10
Solar YMCA 222.0 149.8 $130.00 $27.00 20 $47.10
BUG 100.0 100.0 $130.00 $27.00 20 $45.50
Ice Bear 250.0 250.0 $130.00 $27.00 10 $66.50
Battery 500.0 500.0 $130.00 $27.00 10 $66.60
Pending
State Aquarium 360.0 360.0 $50,000 $3.00 $3.00 20 $17.15
St. Andrews Hospital 276.0 276.0 $50,000 $3.00 $3.00 20 $21.45

GridSolar Recommended 2,122 1,980

Totals
Solar 479 338
Conservation 156 156
Demand Response 250 250
BUGS 736 736
Battery 500 500
2,122 1,980

¢tKS RAFTFSNBYOS 06SisSSy y2YAylLft FyR DNAR{2fF NJ Ol L}
expected peak requirement at hour ending 1500 DST in July and August.
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Evaluating Maine Micro-Grid Bid

January 19, 2016

Capacity
Rating Bid Prices ($/kW-month)
(kW) Pct. 1 2 3 4 5 6 7 8 9 10 NPV
Maine Micro-Grid - Broken Out
Solar Town 75.8 7% $50 $50 $50 $0 $0 $0 $0 $0 $0 $0
Solar YMCA 149.8 14% $50 $50 $50 $0 $0 $0 $0 $0 $0 $0
BUG 100.0 9% $500 $3 $3 $3 $3 $3 $3 $3 $3 $3
Ice Bear 250.0 23% $40 $40 $40 $40 $40 $40 $40 $40 $40 $40
Battery 500.0 46% $225 $225 $225 $10 $10 $10 $10 $10 $10 $10
1,075.6 100% $171 $125 $125 $14 $14 $14 $14 $14 $14 $14| $423
Maine Micro-Grid Consolidated $130 $130 $130 $27 $27 $27 $27 $27 $27 $27| $447

Notes:

GridSolar did not receive any individual bids for Ice Bear type unnits or Demand Response. Assumed a $50/kW-month for computation purposes
Assumed a 50% success rate for signing up Ice Bear customers during initial Pilot Project

Solar component priced as ReVision lower stand-alone solar bid

BUG - priced at $50,000 up-front conversion costs plus $3/kW-month annual price
Battery - priced at Convergent stand-alone. No Convergent bid for 500 kW; added $30/kW to 1 MW bid price.

Figure 3

Revenue Requirements

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
GridSolar
Annual $1,890 $1,780 $1,780 $375 $375 $375 $375 $375 $375 $375
Cumulative $1,890 $3,670 $5,451 $5,826 $6,201 $6,575 $6,950 $7,325 $7,700 $8,075
CMP Transmission
Annual $3,000 $3,000 $3,000 $3,000 $3,000 $3,000 $3,000 $3,000 $3,000 $3,000
Cumulative $3,000 $6,000 $9,000 $12,000 $15,000 $18,000 $21,000 $24,000 $27,000 $30,000
Annual Revenue Requireme Cumulative Revenue Requireme
$3,500 $35,000
$3,000 $30,000 /
$2,500 $25,000
g 3 /
S $2,000 S $20,000
% H GridSolar g / —— GridSolar
£ S$1.500 1 B CMP Transmissio £ $15,000 — CMP Transmissio
$1,000 - $10,000
$500 - //—’/
$5,000 7
0+ $0 T
o™ n © ~ 0 0O O « «o M < O O~ 000 O N
SREERREBRRR SRRBRERRRR
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Figure 4
Cumulative Revenue Requirement
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8.1.2 RFP It August 21, 2013

Evaluation of Responses to the Request for
Proposalsg RFP Ifor Non-Transmission
Alternatives for the Boothbay Pilot Project and
Recommendations to the Commission

Prepared by
GridSolar, LLC

»N

August 21, 2013
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VI. Overview and Summary

As a result of the failure of Maine Micro Grid to secure financing to support its 1 MW bid in Round | of

GKS b¢! az2ftAO0AGlIGAZ2Y LINRPOS&aa F2NJ GKS . 22GHpFe& wS3
wSljdzSaid F2NJ t NP L2 &201i3avithGdesporses duie loréob befdrg’ July IB® 20834 >

GridSolar received a total of 22 bids from 10 separate NTA Resource providers, totaling just over 4

MWs2 Bids were received in five NTA Resource categqrigsiar PV, Conservation, Demand Response,

Battery Storage and BaakeL) DSY SNI A2y 6a4. ! D{£€0 ® 2SS KI @S LJ2aiaSF
by each bidder on our web site @ivw.gridsolar.com/RFPIIThese documents are confidential under

Protective @der No. 3. The usdd to get access to these confidential documents is gridsolar (all lower

case) and the password is gridsolarrfp2 (all lower case).

Based on our evaluation of these proposals, we are recommending that the Commission approve

GridSdar entering into contracts negotiations with fifteen (15) of the NTA Resources proposed (offered

by eight (8) separate entities) totaling 1,468 kW of grid reliability capacity benefits. These 1,468 kW of

NTA projects, when added to the net 406 kW of NRE&ources procured under RFP | will result in a total

2F mMZyTn 12 FYR LINPGARS FLILINBEAYLFGSt & bweabc YAL LA
period through 2023 compared to the $18 million transmission solution, net of the costs of the hybrid
components.

VIl. Review of RFP | Results and Implementation

Before discussing the results of RFP II, we think it useful to provide a brief review of the results of RFP |

and an update on the status of those NTA Resources under contract. This is providedeir2 FiFigure

2 shows, for each NTA Resource under contract, the name of the developer, the amount of NTA

Resource contracted for, the amount of NTA Resource delivered or expected to be delivered, the

contract price and the actual or expected CommergidJS NI G A2y & 5FGS 64/ h5¢é0 F2N

There are a few items that we wish to highlight:

1 As noted above, the Maine Micro Grid Project has been withdrawn.
I The 500 kW BUG NTA Resource is being developed by GridSolar to move it forward to provide
additional capacity should it be required. GridSolar anticipates operating this NTA Resource for

3 As discussed in more detail in a subsequetise, multiple bids were received from the same NTA Resource
providers to supply batteries of varying sizes. The 4 MW figure includes only the largest of the sizes bid by each
provider.
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a short period of time. The property owner has submitted a proposal in RFP Il to take over the
NTA Resource on November 1, 2013 should its proposal be approtied Gpmmission. The
up-front costs related to this project permit a lower bid for this NTA Resource in RFP II.

T 9FFAOASYOe alAyS ¢NHzal o6d9ac¢é0 g1 a Y2NB adzO0Sa
conservation NTA Resources than it anticipatedd$®lar has accepted the full amount of
actual conservation achieved in each NTA Resource.

9 Heliotropic has not been as successful as it anticipated in securing host solar PV sites. We
believe it may acquire a few additional small projects and have ateddar this in Figure 2.

1 ReVision Energy is proceeding with its projects on four Town of Boothbay facilities. One of
those facilities, however, is scheduled to be torn down and replaced in October. ReVision will
delay installation on that one facilityntil the replacement building is up, which means that this
component of the NTA Resource will have a later COD than the other three.

1 The Lafayette Hotel NTA Resources are scheduled to be completed this fall. With the later than
expected start this yearhe NTA Resource developer delayed construction so as not to
inconvenience guests at the two hotel properties during the height of the tourist season.

VIIl.  Overview ofProposals Received

GridSolareceived 22 bid responses to our request for Nimansmission Alternative resources to
support the Boothbay Region Reliability Pilot Project. These responses are summarized in Figure 1 by
category of response.

The first column in Figure 1 shows the catggand within each category, the name of the project

proposed. Column 2 shows the GridSolar estimated capacity rating that each NTA resource provides to

meet reliability requirements. Column 3 shows the amount of each NTA Resource GridSolar expects to

0S RS@OSt2LISR AT GKFd 0AR A& | OOSLIWSR® tKS&aS | Redz
projects proposed, the project developer and the results from RFP I.

Columns 4, 5 and 6 show the prices bid for each resource in terms ofi$ath, excet for the Up

front amounts, which are total dollars. There are three time periods shpWwp Front, Years-3 and
Years 410. There are no projects for which-fnpnt payments are requested.

/ 2t dzYy 1T LINRZARSA& DNAX R{ 2 bparNid dachINTAirasyurcd. SVedave (1 KS SE LI
assumed that any solar facility and BUG units would remain for 20 or more years. In contrast, we have

4We have not shown the costs for a twear contract. In each itence, this was simply 50% higher than the
three-year option.
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assumed that batteries would have a 10 year lifespan, in part for technological reasons and in part
because that ithe period of time that the bidders have bid, consistent with the RFP guidelines. We
expect that batteries could remain in place for longer than 10 years, however, some payment would be
required to ensure that they were available to GridSolar for religiplurposes beyond the 10 year

period. Finally, we have assumed that energy conversation measures (including the Ice Energy proposal)
would remain in place for 10 years. This term was chosen to balance changes in technology and some
likelihood that thefacilities in which they are installed may not be occupied for longer than that time.

The final column shows our estimate of the levelized cost of each NTA over the expected life span of
each NTA, expressed in terms of $4&énth using an 8% discount rat&/e will discuss this column
later in the Evaluation Section.

The information provided in the box below the table shows the amount (kW) and percentage of each
NTA Resource category based on our recommendations for RFP II, that would be under contract and
operational on or before June 1, 2014.

We have provided each of the proposals to the Commission and appropriate pagti@sonfidential
on-line posting, and will not go through each in detaithis report. Rather, our discussion of the
proposed NTAwill focus on what we believe to be the most important aspects of each NTA proposed.
We reserve our discussion of pricing until the evaluation and recommendation sections.

1. Ameresco, Inc.

Amerescchas proposed an NTA Resource comprised of three different components, similar to the NTA
Resource proposed by Maine Micro Grid under RFP [, without the Ice Bear demand response
component. All of the resources will be located at or adjacent to the BogtRagional YMCA. These

are described below:

1 Solar P\ The Solar PV component of the Ameresco NTA Resource consists of rooftop
installations at three facilities at the Boothbay Regional YMCA, with DC nameplate ratings of 56
kW, 150 kW and 44 kW, respediy. Based on the orientation and tilt angle of the three
installations, GridSolar expects the Capacity Rating to be around 172 kW (AC).

1 BUGS The BUG component of the Ameresco NTA Resource is a 100 kwW Onan propane
generator that will be interconnectedtoperate in parallel with the grid.

9 Battery Storage Ameresco has proposed the installation of a 500 kW General Electric Sodium
Nickel Chloride battery with an energy output of 1,000 kWhs per cycle and a charge time of 8
hours. This battery provides ®trs of capacity at its full nameplate rating.

2. Convergent Energy + Power
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similar advanced lead acid battery storage NTA Resources proposals under RFP teeTirepbsals
are defined as follows:

500 kW Charging: Zero SOC to 100% SO

Discharging: 100% SOC to Zero &0@r at full nameplate
750 kW Charging: Zero SOC to 100% SO

Discharging: 100% SOC to Zero &6@r at full naneplate
1,000 kw Charging: Zero SOC to 100% SOlr

Discharging: 100% SOC to Zero &0@r at full nameplate

[Note: SOC means State of Charge]

Convergent has proposed to act as the developer of the project and has included LockheedMkzén,
Construction and TPG Capital as members of the project team. Convergent has proposed locating the
battery adjacent to the CMP Boothbay Substation, however, discussions with property owners in this
area have not occurred. If this is not an accepdbtation, Convergent indicated that it would seek
alternative locations within the Pilot Region.

Under standard operating conditions, Convergent has indicated that the battery cells will need to be
replaced between year 4 and year 5. The bid price deduhe cost of replacement to provide a-{€ar
NTA Resource capable of operating at its full capacity rating.

Convergent bid a similar NTA Resource into RFP |. By comparison, Convergent bid a price of $195/kW
month (with a $10/kW month for years#0) n RFP | for a 1,000 kW battery with a maximum run time

of 4 hours. This results in a-§8ar levelized cost of $81/kW month. The current bid is at $163.70/kW
month (plus $21.30/kW month for yearsl®) for a 16year levelized cost of $76/kW month. Tagor

a smaller battery with a longer run time.

3. Goggins Energy

Goggins Energy has proposed to develop two Solar PV projects, referenced as MET 1 and MET 2, at
unspecified locations in the Boothbay Harbor region. MET 1 is proposed at 18.2 kW, whilesMET 2
smaller at 6.9 kW. Goggins Energy developed two NTA Resources under RFP |, with a total Capacity
Rating of just over 18 kW. For comparison purposes, the price bid under RFP Il is $50/kW month for
three years, which is 25% less than the contract gocesimilar projects by Goggins Energy under RFP |I.

4. Ice Energy

Ice Energy has submitted a bid to provide 250 kW e¢@mditioning related peak load reduction. Their
bid is similar to the Ice Bear component of the Maine Micro Grid bid submitted ih RE€® Energy is
working with Mechanical Services to identify approximately 16 commercial or industrial locations in the
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Boothbay region that currently have at least two AC units. At each location, an Ice Bear thermal energy
storage unit will be instalttto enable the displacement of one of the incumbent AC units, when
dispatched by GridSolar. In addition, demand control equipment will be installed so as to permit
GridSolar to interrupt the second standard AC unit.

The Ice Bear unit makes ice usingpdbk electricity and delivers cool air for up to 6 hours during the

peak period. Each Ice Bear unit provides peak relief in the range of 6 to 8 kW. Ice Energy has proposed
utilizing 1 of those hours to meet the cooling needs resulting from the intewapif an existing air
conditioning unit. This limits the period of interruption of that AC unit to 3 hours.

5. MWM, LLC

MWM, LLC is the corporate entity that is proposing to assume ownership and control of the BUG NTA
Resource developed by GridSolar ad pARFP |. The BUG is a Caterpillar XQ500 diesel generator,

operating in parallel with the electric grid, with a nameplate and capacity rating of 500 kW. The
ASYSNIG2NI Aa ENBIFRe AyadaltftSR 2y a2 aQallyLINE LISNI &
permitted and will be operational as soon as CMP completes the interconnection work later this month.
GridSolar expects the NTA Resource to available immediately upon approval of the MWM NTA Contract.

6. Oyster Creek

Oyster Creek is a d/b/a for Albert Monaco of Alna, Maine, a person active in Round | of the RFP on
OSKIET 2F . NRoYyQa 2KFENF &2t N LINP2SOG Ay LI NIySNH
and who has decided to submit his own bids for Rolindyster Creek has proposed four NTA

Resources:

9 Oyster Creek 1 is a 40 kW conservation project involving the replacement of approximately 67
older, less efficient knoom air conditioning units with SEER values in tkkel 8 range with high
efficiency B G LldzYLJA A GK {99w NIGAy3IEd 2F umMdp (2 HT
energy usage in Watts is equal to the BTU output of a unit divided by its SEER rating, replacing
units with an average SEER of 9 with those in theZ@glwill result in engy reductions of
between 50% and 67%. Since Oyster Creek is targeting hotels in Boothbay Harbor that have
very high occupancy during the summer months when peak loads will occur and since it is
almost certain that these units will be operating on the lestthours of the summer during
peak load periods, it is likely that close to 100% of the efficiency gain will be captured for
DNAR{2f NR& LJzN1}R2aSaod | 26 SOSNE O2yaradSyid oAl
Ratings of all NTA Resources, GridSwsithevaluate each installation on a casgcase basis to
determine Capacity Ratings for payment purposes should this proposed NTA Resource be
approved by the Commission.
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9 Oyster Creek 2 is a 75 kW conservation project involving the replacement of apately 67
older, less efficient knoom air conditioning units with SEER values in tkel 8 range with high
efficiency heat pumps with SEER ratings of 21.5 to 27.2 at unspecified locations in Boothbay
Harbor. Since energy usage in Watts is equal tdffe output of a unit divided by its SEER
rating, replacing units with an average SEER of 9 with those in th20sidill result in energy
reductions of between 50% and 67%. Since Oyster Creek is targeting hotels in Boothbay Harbor
that have very high a@upancy during the summer months when peak loads will occur and since
it is almost certain that these units will be operating on the hottest hours of the summer during
peak load periods, it is likely that close to 100% of the efficiency gain will be edgtur
DNAR{2fF NR& LJzN1L}R2aSaod | 26 SHSNE O2yaradsSyid
Ratings of all NTA Resources, GridSolar will evaluate each installation orbg-case basis to
determine Capacity Ratings for payment purposes shoutdgtoposed NTA Resource be
approved by the Commission.

T headiSNJ/NBS]T o A& nou 12 2F {2t NJt+ SELIYyaARY

under RFP |. Since the pricing proposed in RFP Il is different from that proposed in RFP I,
GridSolar did noaccept the upgrade under RFP |, but rather directed the bidder to submit a
proposal under RFP Il. This is a traditional Solar PV NTA Resource proposal.

1 Oyster Creek 4 i85 kW of Solar PV to be installed at unspecified locations within the Pilot
Region.This is a traditional Solar PV NTA Resource proposal. We are carryih§%rdy 7.5
kW as the expected capacity.

7. ReVision Energy

ReVision Energy is an established solar and alternative energy developer based in Portland, Maine and a
participant in a nmber of Solar PV projects approved under Round I. ReVision has made a single
proposal to develop 100 kW of Solar PV to be installed at unspecified locations within the Pilot Region.
This is a traditional Solar PV NTA Resource proposal. For comparigosgsiithe price bid under RFP

II'is $40/kW month for three years, which is 20% less than the contract price for similar projects
developed by ReVision Energy under RFP I. We are carrying only 60 kW as the expected capacity.

8. Solaris, LLC
Solaris is a Rtand, Maine based company.

1 Solaris 1 is a 30 kW conservation project involving the replacement of older, less efficient in
room air conditioning units with SEER values in tikel 8 range with high efficient heat pumps
with SEER ratings of 21.5 to 2@t targeted (but not yet committed) B&B in the Boothbay
Harbor region. Since energy usage in Watts is equal to the BTU output of a unit divided by its
SEER rating, replacing units with an average SEER of 9 with those in-2@smwidl result in
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energy reductions of between 50% and 67%. Since Solaris 1 is targeting a B&B in Boothbay
Harbor that has very high occupancy during the summer months when peak loads will occur and
since it is almost certain that these units will be operating on the hotteat$iof the summer
during peak load periods, it is likely that close to 100% of the efficiency gain will be captured for
DNAR{2fF NR& LJzN1}R2aSaod | 26 SHSNE O2yaradSyid oAl
Ratings of all NTA Resources, GridSolaewdlluate each installation on a cagg-case basis to
determine Capacity Ratings for payment purposes should this proposed NTA Resource be
approved by the Commission.

9 Solaris 2 is a 30 kW conservation project involving the replacement of older, leeneffic
room air conditioning units with SEER values in thel 8 range with high efficiency heat pumps
with SEER ratings of 21.5 to 27.2 at unspecified locations in Boothbay Harbor. Since energy
usage in Watts is equal to the BTU output of a unit didide its SEER rating, replacing units
with an average SEER of 9 with those in the-2@igl will result in energy reductions of between
50% and 67%. Since Solaris 2 is targeting hotels in Boothbay Harbor that have very high
occupancy during the summer morgthivhen peak loads will occur and since it is almost certain
that these units will be operating on the hottest hours of the summer during peak load periods,
Ad Aa tA1Sfte GKraG Ot2asS G2 wmnmx: 2F GKS STFAOAS
However, consistent with the procedures for determining the Capacity Ratings of all NTA
Resources, GridSolar will evaluate each installation on almasase basis to determine
Capacity Ratings for payment purposes should this proposed NTA Resourcededprthe
Commission.

1 Solaris 3 is 50 kW of Solar PV to be installed at unspecified locations within the Pilot Region.
This is a traditional Solar PV NTA Resource proposal. We are carrying only 10% or 5 kW as the
expected capacity.

9. Sparkplug Powernt.

Sparkplug Power has proposed the installation of either a 50@ kVX MWh or a 1 MW, 1 MWh

lithium battery to be located at the Bigelow Laboratory for Ocean Science in East Boothbay. The battery
is manufactured by A123 Energy Solutions out of Wesiligh, MA. As provided in more detail in its
proposal, Sparkplug Power has indicated that the cycles for each battery option are:

500 kW Charging: Zero SOC to 100% SO 36 min
Discharging: 100% SOC to Zero &2@r 24 min
1,000 kw Charging: Zero SOC to 100% SOl 12 min
Discharging: 100% SOC to Zero &0@r 12 min

[Note: SOC means State of Charge]

The above table shows that the 500 kW battery option is capable of providing 500 kW for approximately
2.5 hours, whilghe 1,000 kW option can provide the full 1,000 kW for just over one hour.
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10. Teel Green Energy, LLC

Teel Green Energy is a stap owned by Steve Teel, a person active in Round | of the RFP on behalf of

IFFAOASYO® al AyS ¢ NUz( jdcthamd whiokds decitidl tb gulrait his éin bids 3 2 £ |

for Round Il. Teel Green Energy has proposed two NTA Resources:

1 Teel Green Energy 1 is a 60 kW conservation project involving the replacement of older, less
efficient inroom air conditioning units with SEERues in the & 10 range with high efficiency
heat pumps with SEER ratings of 21.5 to 27.2. Since energy usage in Watts is equal to the BTU
output of a unit divided by its SEER rating, replacing units with an average SEER of 9 with those
in the mid20swill result in energy reductions of between 50% and 67%. Since Teel Green
Energy is targeting hotels in Boothbay Harbor that have very high occupancy during the summer
months when peak loads will occur and since it is almost certain that these unibewill
operating on the hottest hours of the summer during peak load periods, it is likely that close to
MnE: 2F GKS STFFAOASYOe 3ALAYy @Attt 0SS OF LIWdzZNBR
the procedures for determining the Capacity Ratings IoN&A Resources, GridSolar will
evaluate each installation on a calg-case basis to determine Capacity Ratings for payment
purposes should this proposed NTA Resource be approved by the Commission.

1 Teel Green Energy 2 is 50 kW of Solar PV to be instdlletspecified locations within the Pilot
Region. This is a traditional Solar PV NTA Resource proposal. We are carrying only 10% or 5 kW
as the expected capacity.

IX. Evaluation Criteria
A. Commission Order

The Order provides some flexibility in evaluating NTA proposals for this Pilot Project, but provides
overall guidance that costs are an important consideration. The $&ort nature of the Pilot,

however, has made looking at the cost of the NTA optinoge difficult. To address this issue, we have
measured costs in two ways(1) on an annual revenue requirement basis and (2) on an expected life
levelized equivalent cost per k¥kionth. The first of these is straightforward and computes the revenue
requirement for each NTA resource as the Capacity Rating multiplied by the bid price each year. The
second approach is more complex. To compute the expected life levelized pmokW cost we have
computed the net present value of the annual bid prices dlierexpected life at an 8% discount rate
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and calculated the amount per kWionth, which, if held constant over the expected life, would result in
the same net present valuleThe results are presented and discussed in the next section.

B. Capability of Perflamance

There are two important dimensions to performance capabdif}) being odine and operational by

June 1, 2014, the date specified in the RFP and (2) being capable of delivering capacity when called upon
by GridSolar to meet a reliability requiremt in the Boothbay Region. We discuss the first of these
considerations in the next section as it relates to the bids GridSolar is recommending. As noted in the
prior section describing the bids, GridSolar has made adjustments to the capacities of bdrfa

Resource bids based on the criteria described in the RFP, as applicable.

C. Contract Issues

GridSolar provided a form of contract as an attachment to the RFP and asked bidders to provide redlines
to that contract where they propose changed/e recaved redlines fromhree of the recommended
bidders¢ Convergent, Ice Energy and MWNhese comments are discussed in the following section.

X. Evaluation
A. Cost Analysis

The expected life levelized costs are shown in theitdrt column on Figure 1. Thalculations of these

costs (expressed as $/kWionth) utilize the expected lifespan shown in the same Figure. The values
range from a low of $9.60 for one energy conservation bid to a high of $101.00 for the Ameresco Battery
Storage bid.

The Ameresco progsal is an integrated proposal involving three NTA technologies, but priced as a
single price per kWhonth. This makes it difficult to compare the Battery Storage component of the
Ameresco proposal with those submitted by Convergent and Sparkplug Enewguér, since even on
a bundled basis, the Ameresco bid is higher than the other two Battery Storage options, it is not
necessary to try to unbundle the components.

B. Performance Capability

5We made one change for solar PV by adjusting the performance by an expected 0.5% degradation each year over
the 10year period. This was the only NTA resource to which we applied perforrdegcadation.
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GridSolar believes that most of the proposals submitted havelaltkiglihood of being developed as
proposed and to perform in a manner consistent with the technology being proposed. Unlike in RFP |
where the Maine Micro Grid proposal was not supported by financing commitments, all three Battery
Storage options have deonstrated a funding commitment. We are a little concerned about the
unspecified nature of the Solar PV proposals from Teel Green Energy, Oyster Creek and Solaris, each of
which has not demonstrated a solid track record in bringing projectinen As oted earlier, we have

reduced the capacity of these NTA Resources to our expected levels. Since the total capacity across all
three bidders is small, the failure to complete the proposed Solar PV capacity will not create reliability
issues for the grid.

As noted earlier, we received redline maus of the Standard Form Contract from three of the bidders.

We have reviewed these in detail and do not anticipate any issues that might result in the inability to
execute final NTA Resource contracts. Ice Bnisrgsking for an assignment of the its revenues from
GridSolartoCMPU Kl & AaX /at g2dZ R NBYAG LI &YSyd F2NJLOS
rather than through GridSolar. We agreed to this provision conceptually for Maine Micro Grid under

RFP | and do not see any problem with agreeing in this instance should that become necessary.

Xl. Recommendations
A. Summary

GridSolar recommends entering into negotiations with those NTA resources highlighted in light green on
Figure 1 for purposes of executif A Resource Contracts. We believe that this recommendation,

combined with the NTA Resources secured under RFP |, will result in a total capacity of 1,873.8 kW,

which is just shy of the 2 MW critical load level; this recommendation meets the critefiargein the

/| 2YYA&a24aA2Yy Qa8 hNRSNI gAGK NBALISOG G2 AyOftdzarzy 2F |
below, this recommendation will result in significant dollar savings to ratepayers compared to the

expected costs of the transmission sofurtiin this Boothbay Region.

GridSolar recommend®ot acceptinghe Battery Storage options submitted by Sparkplug Energy at this
time. While the price is roughly comparable on a per kW basis to the Battery Storage proposal
submitted by Convergent, whichenare recommending, the availability of that capacity is much more
limited. The Sparkplug Energy proposal provides only 2.5 hours of 500 kW capacity per cycle or event
compared to 6 hours for the Convergent 500 kW proposal. GridSolar recommends a8piikglug
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Energy that we are pursuing another option, but that if that option does not materialize, we will begin
discussions with Sparkplug Enefgy.

GridSolar is also recommendirgjectingthe Ameresco proposal. The price of each of the components
is high relative to other bids, and the Battery Storage component suffers the same liability as the
Sparkplug Energy proposal in comparison to the same type of resource offered by Convergent.

B. NTA Comparison

The annual revenue requirements for those NTA Ressucontracted for under RFP | are shown in
Figure 3. As you will note, we have made adjustments for actual and/or expected capacity achieved
compared to contracted capacity. We have also included $100,000 as the estimafieohuposts and
2013 leasdees associated with installation and interconnection of the 500 kW diesel BUG.

Figure 4 shows the annual revenue requirements for the recommended RFP Il NTA Resources, assuming
in all cases that the expected capacity amounts are brougHinenat the bd prices per kW/month. For
simplicity, we have assumed that all NTA Resources in RFP IHare for the full 2014 calendar year.

Figure 5 shows the cumulative revenue requirements for GridSolar as the sum of the revenue
requirements for RFP land RER.  LJ dz&a 'y S&adAYFGS 2F DNARga&f | NDa
period, assuming no further NTA projects are pursued in other parts of Maine. The figure also shows

the estimated revenue requirements of an $18 million transmission solution hessansmission

component of the hybrid NTA solution, which we have estimated to be $2 million.

This figure shows how cost effective the NTA hybrid solution is compared to the transmission only
solution, even with the expensive Battery Storage componeptasenting 27% of the capacity

6 We do not believe that the Convergent proposal will not materialize based on the strength of the proposer and
its financial partner.

“In our review and recommendations of the results of RFP I, we did not include this offset.
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requirement. This comparison addresses only 2 MW of critical load, which is the expected load over

the tenyear study period based on the Needs Assessment for this region. The transmission solution can
accommodate signifant additional load growth at essentially no additional cost; however, over the ten
year period under the NTA hybrid solution, there are substantial sagiagproximately $17.6 million

that can be used to offset the costs of additional NTA resoutttesld load growth in the Boothbay

Region exceed the projections over the initial ten years and continue to grow beydhis additional

$17.6 million can be expected to support higher amounts of NTA options on a dollar per kW basis, as the
prices of cerdin NTA resources such as Solar PV fall over time and the overall NTA resource mix shifts
away from higher priced Battery Storage or new battery technologies bring these costs in line with other
resources.

We have also evaluated the NTA Resource solfiont a g2 NER G OF aS¢ dzy RSNJ 4 KA OK
authorizes the GridSolar model as proposed for three years (through 2016) and then subsequently

abandons this approach and constructs the transmission solution. Under this scenario the Commission
wouldspend$5. T YAttt A2y 2y O2y (N} OGaA S6AGK GKS Dbe¢! NBa&2dz
postpone the transmission investment for three years or longer, since the 600 kW of passive NTA

resources (conservation and solar PV) at a minimum would remain operati®helthree years of

transmission avoidance would save ratepayers an estimated $8.3 million. If the 600 kW of passive NTA
Resources buys an additional three years of transmission avoidance, the savings increase to $16.3

million. In either case, the Pil@roject will provide the Commission an opportunity to revisit the

reliability issue within the region three or more years from now. Thus, even under the worst case
AO0SYFNA2Z /at Q& NI GSLI &S NETraashgeioRhyldri§appréadhanS NI 2 F T dzy
under the transmission only solution.

8We do notbelieve that batteries provide any significant reliability advantage over fossil fuel fired generators, but
we have included a battery in our recommendation, so that GridSolar will have an opportunity to test this resource
and confirm or amend this belief

°2 8 y2(S GKIG GKS f2FR LINRP2SO0lA2Yy Ay /[/atQa Yz2aid NBOSyd
dzy RSNJ 6l 4SS OFasS laadzyLlinzyao DAGSY DNAR{2fl NR& STTF2NI:
pocket would be likely to folle the declining path shown for MACE conservation in the rate case.
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Figure 1
Summary - Resposes to RFF Il

Capacity Expected Levelized Cos
Bid Expected UpFront 3-YearTerm Years4-10 Lifespan at 8% over Lift
(kW) (kW) (%) ($/kW-month) ($/kW-month) (Years) ($/kW-month)
Solar
Ameresco 1720 1720 $20300  $800 20 $7181
Googins MET 1 18.2 18.2 $50.00 $0.00 20 $13.60
Googins MET 2 6.9 6.9 $50.00 $0.00 20 $13.60
Oyster Creek 3 4.2 4.2 $40.00 $22.00 20 $20.48
Oyster Creek 4 75.0 7.5 $50.00 $0.00 20 $13.60
Revision Energy 80.0” 60.0 $40.00 $0.00 20 $10.88
Solaris 3 50.0 5.0 $33.00 $10.00 20 $13.34
Teel Green 2 50.0 5.0 $40.00 $10.00 20 $15.25
Conservation
Oyster Creek 1 40.0 40.0 $40.00 $10.00 10 $21.52
Oyster Creek 2 75.0° 18.8 $35.00 $10.00 10 $19.60
Solaris 1 30.0 30.0 $30.00 $0.00 10 $11.52
Solaris 2 30.0 7.5 $25.00 $0.00 10 $9.60
Teel Green 60.0 15.0 $30.00 $15.00 10 $20.76
Battery

Convergent 1 500.0 500.0 $163.70 $21.30 10 $75.99

DR
Ice Bear 250.0 250.0 $110.00 $25.00 10 $57.65
BUGS
MWM 500.0 500.0 $17.42 $19.04 20 $20.63
RFP | RFP 11 Totals Pct.
Totals
Solar 168.8 106.8 275.6 14.7%
Conservation 237.0 111.3 348.3 18.6%
Demand Response 0.0 250.0 250.0 13.3%
BUGS 500.0 500.0 500.0 26.7%
Battery 0.0 500.0 500.0 26.7%
905.8 1,468.0 1,873.8 100.0%
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Figure 2
Summary - NTA Resources Under Contract

Capacity Rating Prices Actual or
Project Developer Contract  Expected Up Front 3-Year Term Years 4- 10 Expectec
(KW) (kW) ()  ($kwW-month)  ($/kW-month) CcoL
Solar
Brown's Wharf Al Monaco 20.5 20.5 $20.00 $22.00 7/1/2013
Flagship 1 Goggin Energy 12.3 12.3 $66.85 $0.00 7/1/2013
Flagship 2 Goggin Energy 5.7 5.7 $65.85 $0.00 7/1/2013
Heliotropic Heliotropic 75.0 15.0 $50.40 $0.00 Variable
Lafayette 1 ReVision 13.4 13.4 $50.00 $0.00 11/1/2013
Lafayette 2 ReVision 25.9 259 $50.00 $0.00 11/1/2013
Botthbay Town ReVision 76.0 76.0 $50.00 $0.00 9/1/2013
Conservation
NTA-1 EMT 72.7 172.0 $15.32 $0.00 7/1/2013
NTA -2 EMT 58.8 65.0 $27.08 $0.00 7/1/2013
Temporary - Diesels
Diesel Unit 1 GridSolar 500.0 500.0 $100,000 $0.00 $0.00 9/15/2013
Expected Percent
Totals (kw) (%)
Solar 168.8 18.6%
Conservation 237.0 26.2%
BUGS 500.0 55.2%
Totals 905.8 100.0%

Note: The Boothbay Town Project consists of 4 roof-top units, three of which are scheduled to come on line by 9/1/2013.
The fourth site is scheduled to come on-line ono or about November 1, 2013.
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Figure 3
RFP | - Executed Contra
Contractec
kw
Solar
Brown's Wharf 20.5C
Flagship 1 12.3C
Flagship 2 573
Heliotropic 75.0C
Lafayette 1 13.4C
Lafayette 2 25.9C
ReVision 76.0C
Efficiency
EMT 1 72.7C
EMT 2 58.8C
BUG
GridSolar 500.00

Annual Revenue Requriements

Solar

Brown's Wharf

Flagship 1
Flagship 2
Heliotropic
Lafayette 1
Lafayette 2
ReVision
Efficiency
EMT 1
EMT 2
BUG
GridSolar

Total Revenue Requirements - RFP |

Figure 4

January 19, 2016

Expected Contract Prices ($/kW month)
kw 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
20.50 $20.00 $20.00 $20.00 $22.00 $22.00 $22.00 $22.00 $22.00 $22.00 $22.00
12.30 $66.85 $66.85 $66.85 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
5.73 $65.85 $65.85 $65.85 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
15.00 $50.40 $50.40 $50.40 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
13.40 $50.00 $50.00 $50.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
25.90 $50.00 $50.00 $50.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
76.0C $50.00 $50.00 $50.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
172.00 $15.32 $15.32 $15.32 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
65.0C $27.08 $27.08 $27.08 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
500.00 (No $/kW month charge - All up-front plus monthly rental)
$4,920 $4,920 $4,920 $5,412 $5,412 $5,412 $5,412 $5,412 $5,412 $5,412
$9,867 $9,867 $9,867 $0 $0 $0 $0 $0 $0 $0
$4,528 $4,528 $4,528 $0 $0 $0 $0 $0 $0 $0
$9,072 $9,072 $9,072 $0 $0 $0 $0 $0 $0 $0
$8,040 $8,040 $8,040 $0 $0 $0 $0 $0 $0 $0
$15,540  $15,540  $15,540 $0 $0 $0 $0 $0 $0 $0
$45,600  $45,600  $45,600 $0 $0 $0 $0 $0 $0 $0
$31,620  $31,620  $31,620 $0 $0 $0 $0 $0 $0 $0
$21,122  $21,122  $21,122 $0 $0 $0 $0 $0 $0 $0
$100,000
$250,310 $150,310  $150,310 $5,412 $5,412 $5,412 $5,412 $5,412 $5,412 $5,412
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Annual Revenue Requirement

Contracted Expected

Solar kw! kw
Googins MET 1 18.2 18.2
Googins MET 2 6.9 6.9
Oyster Creek 3 4.2 4.2
Oyster Creek 4 75.0 7.5
Revision Energy 80.0 60.0
Solaris 3 50.0 5.0
Teel Green 2 50.0 5.0

Conservation
Oyster Creek 1 40.0 40.0
Oyster Creek 2 75.0 18.8
Solaris 1 30.0 30.0
Solaris 2 30.0 7.5
Teel Green 60.0 15.0

Battery
Convergent 1 500.C 500.C

DR
Ice Bear 250.0 250.C

BUGS
MWM 500.C 500.0

Annual Revenue Requirements
Solar
Googins MET 1
Googins MET 2
Oyster Creek 3
Oyster Creek 4
Revision Energy
Solaris 3
Teel Green 2
Conservation
Oyster Creek 1
Oyster Creek 2
Solaris 1
Solaris 2
Teel Green
Battery
Convergent 1
DR
Ice Bear
BUGS
MWM
Total Revenue Requirement - RFP Il

Figure 5

2013

January 19, 2016

(Bid Prices in $/kwW month)

2014 2015 2016 2017 2018 2018 2020 2021 2022 2023
$50.00 $50.00 $50.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
$50.00 $50.00 $50.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
$40.00 $40.00 $40.00 $22.00 $22.00 $22.00 $22.00 $22.00 $22.00 $22.00
$50.00 $50.00 $50.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
$40.00 $40.00 $40.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
$33.00 $33.00 $33.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00
$40.00 $40.00 $40.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00
$40.00 $40.00 $40.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00
$35.00 $35.00 $35.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00
$30.00 $30.00 $30.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
$25.00 $25.00 $25.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
$30.00 $30.00 $30.00 $15.00 $15.00 $15.00 $15.00 $15.00 $15.00 $15.00

$163.70 $163.70 $163.70 $21.30 $21.30 $21.30 $21.30 $21.30 $21.30 $21.30
$110.00 $110.00 $110.00 $25.00 $25.00 $25.00 $25.00 $25.00 $25.00 $25.00
$17.42 $17.42 $17.42 $19.04 $19.04 $19.04 $19.04 $19.04 $19.04 $19.04
$10,920 $10,920 $10,920 $0 $0 $0 $0 $0 $0 $0
$4,140 $4,140 $4,140 $0 $0 $0 $0 $0 $0 $0
$1,999 $1,999 $1,999 $1,100 $1,100 $1,100 $1,100 $1,100 $1,100 $1,100
$4,500 $4,500 $4,500 $0 $0 $0 $0 $0 $0 $0
$28,800 $28,800 $28,800 $0 $0 $0 $0 $0 $0 $0
$1,980 $1,980 $1,980 $600 $600 $600 $600 $600 $600 $600
$2,400 $2,400 $2,400 $600 $600 $600 $600 $600 $600 $600
$19,200 $19,200 $19,200 $4,800 $4,800 $4,800 $4,800 $4,800 $4,800 $4,800
$7,875 $7,875 $7,875 $2,250 $2,250 $2,250 $2,250 $2,250 $2,250 $2,250
$10,800 $10,800 $10,800 $0 $0 $0 $0 $0 $0 $0
$2,250 $2,250 $2,250 $0 $0 $0 $0 $0 $0 $0
$5,400 $5,400 $5,400 $2,700 $2,700 $2,700 $2,700 $2,700 $2,700 $2,700
$982,200 $982,200 $982,200 $127,800 $127,800 $127,800 $127,800 $127,800 $127,800 $127,800
$330,000 $330,000 $330,000 $75,000 $75,000 $75,000 $75,000 $75,000 $75,000 $75,000
$104,520 $104,520 $104,520 $114,212 $114,212 $114,212 $114,212 $114,212 $114,212 $114,212
$1,516,984 $1,516,984 $1,516,984 $329,061 $329,061 $329,061 $329,061 $329,061 $329,061 $329,061
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Revenue Requirements Comparisons

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

GridSolar
O&M 000s $200 $150 $155 $159 $164 $169 $174 $179 $184 $190 $196
RFP | 000s $250 $150 $150 $5 $5 $5 $5 $5 $5 $5 $0
RFP 11 000s $1,517 $1,517 $1,517 $329 $329 $329 $329 $329 $329 $329
Annual 000s $450 $1,817 $1,822  $1,682 $498 $503 $508 $514 $519 $524 $525
Cumulative 000s $450 $2,268 $4,089 $5,771 $6,269 $6,773 $7,281 $7,795 $8,314 $8,838  $9,363
CMP Transmission
Annual 000s $300 $2,667 $2,667 $2,667 $2,667 $2,667 $2,667 $2,667 $2,667 $2,667 $2,667
Cumulative 000s $300 $2,967 $5,633  $8,300 $10,967 $13,633 $16,300 $18,967 $21,633 $24,300 $26,967
Annual Revenue Requirement Cumulative Revenue Requirement
$3,000
$30,000
$2,500
$25,000 /
“» $2,000 /
% 2 $20,000 /
2 $1,500 - issi S
2 ™ CMP Transmissior 3 $15,000 —— CMP Transmission
[ B GridSolar é / GridSolar
$1,000 $10,000 // ri
$500 - $5,000 /
* e yne 8 as 1y Y T
S88&88&&gcgees SEEE8&8&tcg8sR
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8.2 Testing and Audit Results

8.2.1 July 1, 2014

During the July 1, 2014 test, CMP requested and GridSolar dispatched 474.2 oNagtiesources for
one hour at 1 pm in the afternoon. A summary of the test results follows.

Test Specifications:

1 Time: 1:08 2:07 PM EST

1 kW Requested: 474.2

9 Duration requested: 60 minutes

1 NTA Deployment Location: Boothbay Substation (209)

Boothbay Substatior209 load data before, during and after testing (Circuits D1, D2, & D3):

DateTime(UTC) DateTime(Local) StationName PointName Value

7/1/2014 20:00 7/1/2014 16:00 BOOTHBAY HARBC CIRCUIT 209D1 MV 2.9

7/1/2014 19:00 7/1/2014 15:00 BOOTHBAY HARBC CIRCUIZ09D1 MW 3.09

7/1/2014 18:00 7/1/2014 14:00 BOOTHBAY HARBC CIRCUIT 209D1 MV 3.16

7/1/2014 17:39 7/1/2014 13:39 BOOTHBAY HARBC CIRCUIT 209D1 MV 3.18

7/1/2014 17:00 7/1/2014 13:00 BOOTHBAY HARBC CIRCUIT 209D1 MV 3.32

7/1/2014 16:00 7/1/2014 12:00 BOOTHBAY HARBC CIRCUIT 209D1 MV 3.15
Tablel: Load Data, Substation 209, Circuit D1.

DateTime(UTC) DateTime(Local) StationName PointName Value
7/1/2014 20:00 7/1/2014 16:00 BOOTHBAY HARBC CIRCUIT 209D2 MV 3.23
7/1/2014 19:00 7/1/2014 15:00 BOOTHBAY HARBC CIRCUIT 209D2 MV 3.1
7/1/2014 18:00 7/1/2014 14:00 BOOTHBAY HARBC CIRCUIT 209D2 MV 3.06
7/1/2014 17:39 7/1/2014 13:39 BOOTHBAY HARBC CIRCUIT 209D2 MV 3.08
7/1/2014 17:00 7/1/2014 13:00 BOOTHBAY HARBC CIRCUIT 209D2 MV 2.96
7/1/2014 16:02 7/1/2014 12:02 BOOTHBAY HARBC CIRCUIT 209D2 MV 2.94
7/1/2014 16:00 7/1/2014 12:00 BOOTHBAY HARBC CIRCUIT 209D2 MV 3.08

Table2: Load Data, Substation 209, Circuit D2.

DateTime(UTC) DateTime(Local) StationName PointName Value
7/1/2014 20:00 7/1/2014 16:00 BOOTHBAY HARBC CIRCUIT 209D3 MW 2.28
7/1/2014 19:00 7/1/2014 15:00 BOOTHBAY HARBC CIRCUIT 209D3 MW 2.42
7/1/2014 18:09 7/1/2014 14:09 BOOTHBAY HARBC CIRCUIT 209D3 MW 2.33
7/1/2014 18:00 7/1/2014 14:00 BOOTHBAY HARBC CIRCUIT 209D3 MW 2
7/1/2014 17:39 7/1/2014 13:39 BOOTHBAY HARBC CIRCUIT 209D3 MW 1.9
7/1/2014 17:07 7/1/2014 13:07 BOOTHBAY HARBC CIRCUIT 209D3 MW 2.03
7/1/2014 17:00 7/1/2014 13:00 BOOTHBAY HARBC CIRCUIT 209D3 MW 2.49
7/1/2014 16:00 7/1/2014 12:00 BOOTHBAY HARBC CIRCUIT 209D3 MW 2.33

Table3: Load Data, Substation 209, Circuit D3.

Summary of Results:
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I Substation 209 Estimated Critical Load: 11.8 MW.
1 Load Prior to Test (1:00 PM EST): 8.77 (@\82/2.96/2.49).
0 74.3% of critical load;
9 Load During Test (1:39 PM EST): 8.16 MW (3.18/3.08/1.9).
0 69.2% of critical load;
0 Reduction of 610 kW compared to load prior;
0 Reduction of 450 kW compared to load after;
1 Load AftefTest (3:00 PM EST): 8.61 (3.09/3.1/2.42).
0 73% of critical load.

Active NTA resourcs Dispatched

9 Distributed Generatiom 455 kW (Diesel BUG at 90% of 500 kW prime capacity)
o Time: 1:.07:0%; 2:10:36 PM EST
0o Run Time: 1:.03:34
o kW:469.17
o Ramp Up to full load24 seconds
o Ramp Down to no load: 240 seconds
1 Demand Response (D&23.42 kW (5 Ice Bear Units, at 80.2% of 29.2 kW of total capacity)
0 Meadow Mall DR, 20.23 kW
0 Boothbay Harbor Inn D&3.19 kW
1 Breakdown by circuit location (no active resources on Citdjt

Location Name kW Nameplate Type

Boothbay Harbor Inn 4 Demand Reduction
Table4: ActiveNTA resourcs on Circuit D2.

Location Name kW Nameplate Type

Meadow Mall 1 8 Demand Reduction
Meadow Mall 2 8 Demand Reduction
Meadow Mall 3 4 Demand Reduction
Meadow Mall 4 5.2 Demand Reduction
MWM 455 Backup Generator

Table5: ActiveNTA resource on Circuit D3.

PassiveNTA resourcs in Operation

1 Thermal Energy Storage (reported capacity ,£:@00 PM EST, July 1, 2014)
o 178 kw

1 PV Solar Generation (calculated capacity ,t:@00 PM EST, July 1, 2014)
o 151.5kw

1 Energy Efficiency Load Reduction (calculated capacity¢2@» PM EST, July 1, 2014)
0 256.42 kW

Net Results
9 Total DistributionSystem Load Reductial,078.51kW.

GridSolar, LLC Appendix - 32



THE BOOTHBAY PI@GINAL REPORT APPENDIXES
January 19, 2016

8.2.2 July 22,2014

GridSolar conducted a live test of the NTA Pilot on July 22, 2014, when CMP made a request for all
Active NTA resources (484.2 kW). In response GridSolar called on the diesel backup generator (BUG)
andthe DR Ice Bear units. The Ice Bear units cardmeras expected; however, as noted earlier, the

BUG was unable to synchronize with the electric grid. It was discovered that the electronic control panel
required replacement. After receiving 2 inadequatmel replacements, Milton CAT was able to

implement a successful replacement and had the generator available and online by 8/6.

8.2.3 July 29, 2014

During the time in which the generator was unavailable, CMP made another request on 7/29 for all
available Actie NTA resource (29.2 kW). This test was successful and details are provided below.

A third request was made by CMP on 8/25 for all Active NTA resources. On this occasion the DR Ice Bear
units performed as expected. However, the diesel backup gene(Bld6) failed when the protective

NBfle& YSI&ad2NBR INAR O2yRAGAZ2ya 2dziaARS 2F /at Q& A
to open to the tripped position. GridSolar addressed the breaker the same day, and the generator was

again made availde.

July 29, 2014 Test Specifications:

Time: 3:5% 4:52 PM EST

kW Requested: 29.2

Duration requested: 60 minutes

NTA Deployment Location: Boothbay Substation (209)

= =4 =4 =4

Boothbay Substation 209 load data before, during and after testing (Circuits D1, 23)&

DateTime(UTC) DateTime(Local) StationName PointName Value
7/29/2014 19:00 7/29/2014 15:00 BOOTHBAY HARBC CIRCUIT 209D1 MV 2.99
7/29/2014 20:00 7/29/2014 16:00 BOOTHBAY HARBC CIRCUIT 209D1 MV 2.84
7/29/2014 21:00 7/29/2014 17:00 BOOTHBAY HARBC CIRCUIT 209D1 MV 3.14

7/29/2014 22:00 7/29/2014 18:00 BOOTHBAY HARBC CIRCUIT 209D1 MV 3.28
Table 2: Load Data, Substation 209, Circuit D1.

DateTime(UTC) DateTime(Local) StationName PointName
7/29/2014 19:00 7/29/2014 15:00 BOOTHBAY HARBC CIRCUIZ09D2 MW 2.92
7/29/2014 20:00 7/29/2014 16:00 BOOTHBAY HARBC CIRCUIT 209D2 MV 3.16
7/29/2014 20:06 7/29/2014 16:06 BOOTHBAY HARBC CIRCUIT 209D2 MV 3.39
7/29/2014 21:00 7/29/2014 17:00 BOOTHBAY HARBC CIRCUIT 209D2 MV 3.38
7/29/2014 19:00 7/29/201415:00 BOOTHBAY HARBC CIRCUIT 209D2 MV 2.92
Table 3: Load Data, Substation 209, Circuit D2.
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DateTime(UTC) DateTime(Local) StationName PointName Value

7/29/2014 19:00 7/29/2014 15:00 BOOTHBAY HARBC CIRCUIT 209D3 MW 2.28

7/29/2014 20:00 7/29/2014 16:00 BOOTHBAY HARBC CIRCUIT 209D3 MW 2.32

7/29/2014 21:00 7/29/2014 17:00 BOOTHBAY HARBC CIRCUIT 209D3 MW 2.3

7/29/2014 22:00 7/29/2014 18:00 BOOTHBAY HARBC CIRCUIT 209D3 MW 2.4
Table 4: Load Data, Substation 209, Circuit D3.

Summary of Results:

9 Substation 209 Estimated Critical Load: 11.8 MW.

1 Load Prior to Test (3:00 PM EST): 8.19 MW (2.99/2.92/2.28).
0 69.4% of critical load;

9 Load During Test (4:00 PM EST): 8.32 MW (2.84/3.16/2.32).
o0 70.5% of critical load;
o No Reduction compared to load prior;
0 Reduction of 500 kW compared to load after;

1 Load After Test (5:00 PM EST): 8.82 (3.14/3.38/2.3).
0 74.7% of critical load.

Active NTA resourcs Dispatched

1 Demand Response (DR23.66 kW (5 Ice Bear Units, at 81% of 29.2 kW of total capacity)
0 Meadow Mall DR, 20.47 kW
0 Boothbay Harbor Inn D&3.19 kW

1 Breakdown by circuit location (no active resources on Circuit D1):

Location Name kW Nameplate Type

Boothbay Harbor Inn 4 Demand Reduction
Table 5: ActiveNTA resourcs on Circuit D2.

Location Name kW Nameplate Type

Meadow Mall 1 8 Demand Reduction
Meadow Mall 2 8 Demand Reduction
Meadow Mall 3 4 Demand Reduction
Meadow Mall 4 5.2 Demand Reduction

Table 6: ActiveNTA resource on Circuit D3.

PassiveNTA resource in Operation

1 Thermal Energ$torage (reported capacity ,4:@®%:00 PM EST, July 29, 2014)
o 199.78 kW
1 PV Solar Generation (calculated capacity , 4:6@0 PM EST, July 29, 2014)
o 39.8 kW (cloudy day, ambient temperatures averaged 74.3 F during test hours)
1 Energy Efficiency Load Retion (calculated capacity, 4:@06:00 PM EST, July 29, 2014)
0 256.42 kW

Net Results
9 Total Distribution System Load Reductphl19.66kW.
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8.2.4 August 25, 2015

A third request was made by CMP on 8/25 for all Active NTA resources. On this occasion the DR Ice Bear
units performed as expected. However, the diesel backup generator (BUG) failed when the protective
NEfl & YSIadiNER 3INARR O2cpriRdcibh Qayidards? Tus cadsed3he i@ty bleaker Qa A
to open to the tripped position. GridSolar addressed the breaker the same day, and the generator was

again made available.

8.2.5 July 10, 2015

Results of Test Audit Conducted by GridSolar
July 10, 2015, Friga 14:00¢ 15:00

GridSolar initiated a test of itdTA resourcg on Friday, July 10 at 2:00 pm for a period of one hour.
Temperatures on that day were at their highesthe yearto-date. No advance warning was provided

to the Battery Storage undr to the Ice Bear units that are deployed in a demand response mode. The
results of this event are presented and discussed below.

Summary ofNTA resourcéerformance

During theJuly 10, 201&venttwo Ice Bear units located at the Boothbay Animal Hospitak not
unavailable due to a short circuit in the compressor. These units make up 13.246 kW or 5.2% of the
252.798 available from the peak shifting buckdt.other NTA resource were available and performed
asrequested. Theotal load reduction deligred by GridSolar over the of®ur test was just under
1,700 kW.

Discussion

Tablel-1 provides a summary of the event, including conditions during the hour prior to the event and
conditions an hour after the event. The first set of information includeather conditions, as reported
by the National Weather Service for Boothbay each hour. We include temperature, humidity and
general cloud cover conditions.

The next set of information provides data on the ActWEA resource Since these resources aiat
activated during the hour before and the hour after the event, no data is provided in these columns. For
each of the ActivéTA resourcgin each of the hours during the event we show the amournairgy

0 GridSolar will use this reporting format for reporting all future test, audit or performance results.
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requested, the actual amount @nergydelivered and the performance, measured as the ratio of actual
to requested energy® The actual energy shown is the average over each specific hour. In those
instances where an ActidTA resourcéails to perform or delivers less energy than requested for a
part of the hour, the average is shown and a discussion of the failure to perform is noted lditer in
report.

The next set of information provides data on the PashiVé resource Since tbse resources may be
operating in the hour before and the hour after the event, we proadailableperformance

information during these hours as well. For the Efficiency NTA Passive Resource, where we do not have
individual meters on each such resouree report the full value of capacity during each hour. This is
reasonable, since if the resource were not available (e.g., the building was unoccupied, the facility has
closed operations, the light was turned off), actual loads at that location wouklee lower than

those reported.

For PV Solar and Peak Shifting Paddiva& resourcg both the expected and actual performance each

hour is determined by weather (e.g., sunlight, ambient temperature) and operating conditions (e.g.,
thermostat set points, bilding occupancy) at each specific facility. To address this issue, we have
reported the percent of capacity for each resource that is available and operating each hour and assume
that when a resource is available and operating, its expected energgdaligdirectly or indirectiyto

the grid is equal to its actual energy delivered, whichmeasured

For PV Solar, GridSolases actuafjeneration data fothose sites where we have direct access to the
monitoring and data logging systenWhere GridSolatoes not have direct access to the output of the
solar PV systems (these dhe smalkr systems), we havestimated production by usinge ratio of
actual generation to expected generatitaken fromthose sites where we do have detailed generation
data.

Finally, for the Ice Bear units that are operating passively in peak shifting more, GridSolar has access to
calculated electric usage information and has used this data to compute load that would otherwise have
been served but for the Ice Bear units.

The fourth set of information in the summary table shows the actual load relief provided by the Passive
and ActiveNTA resourcg over the event, including the hour before and the hour after the event. This is
the sum of the totals reported for the ActiéTA resource (which only provide relief during the event,
itself) and the PassividTA resource (which provide relief over the entire period reported.)

The fifth set of information shows the actual loads on the Boothbay Substation, as provided to GridSola
by CMP for each hour of the event and for the hour before and the hour after the event. We also show

UC2NJ O2y@SyASyOS 6S NBTFSNI (2 (KS 2 dzihddzére guEhasingS b ¢! NBA:
GOF LI OAGeé
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this load relative to the Critical Load level at the Boothbay Substation that was estimated by CMP in its
Needs Assessment.

Finally, the summarytabe K2 6a o6 KI G 6S OFff awSO2yadAddziSR [ 2 R
load at the Boothbay Substation plus the total amount of lead relief provided by the Passive and Active
NTA resource during the event and during the hour before and the hour afterevent.

The data in the summary table is shown graphically in Figufethroughl-4 that follow. These figures
report loads every minute, rather than the average hourly loads, for the duration of the event and for
the hour before and the hour aftehe event.
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Table 11 Overview of Test

Prior Hour Test Hour 1 Post Hour
13:00-14:00 14:00-15:00 15:0016:00

Temperature 79° 80.1° 82°

Humidity 47% 39% 39%

Conditions Scattered Clouds Clear Partly Cloudy

Battery

- Requested (kW) 500

- Actual (kW) 510

- Performance (%) 102%

BUG

- Requested (kW) 455

- Actual (kW) 453

- Performance (%) 99.6%

Demand Response

- % of Capacity Offline 0%

- Expected at 100% Capacity 16.2

(kw) )
- Actual (kW) 16.2

PV Solar

- % of Capacity Offline 0% 0% 0%

- Expected at 100% Capacity 2316 214.4 1781
(kw)

- Actual (kW) 231.6 214.4 178.1

Efficiency

- ExpectedkW) 256.4 256.4 256.4

- Actual (kW) 256.4 256.4 256.4

- Performance (%) 100% 100% 100%

Peak Shifting (Thermal)

- % of Capacity Offline 5.2% 5.2% 5.2%

- Expected at 100% Capacity 204.9 204.9 204.9
(kw)

- Actual (kW) 196.2 196.2 196.2

- Expected (kW) 692.9 1,646.9 639.4
- Actual (kw) 684.2 1,646.2 630.7
Performance (%)

Load (kW)
Relative to Critical Load (%) 71.1% 62.8% 72.1%

GridSolar, LLC Appendix - 38



THE BOOTHBAY PIc®INAL REPORT APPENDIXES

Figure11a K2 g a GKS
hour before and the hour after the test. Thkshapedreduction in loads during the test show tleffect

of dispatching theActive NTA resourcec the Battery $orage, diesel backp generator and the 5 Ice

Bear units operated in demand response mode. Since Figlishtws actual loads, it does nportray

the effect of load reductions frorthe PassivdTA resource GridSolar has deployed in the region.
Theseinclude the energy conservation and efficiency measures, solar PV systems or Ice Bear units that
are operating in a peak shifting mode.

Figure 11:
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Figurel-2 shows the reconstituted load ovdng same periodo portray the effect of Passive NTA load
reductions The Characcounsfor the Passiv&TA resourcgthat were operating during the hour

before and the hour after the test. This graph shows that, were it not for the passive NTA resources
operating before and after the test hour, loads would have been 600 to 700 kW higher than the actual
loads measurednd reported by CMP. Thieeper Ushaped figureshows the full amount of load relief

on Section 209 and the Boothbay region provided by Grid Solar during the event, and corresponds to the
hourly figures reported in Tablke1 as Actual Load Relief duritige event period.

Figurel-2: Load Relief Provided by GridSolar
209 Circuit Loads Reconstituted to Include Generation and/or Load Reduction
from PassiveNTA resource during the Hour Before/ After the Event
July 10, 2015
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Figurel-3 shows the pdormance of each of the categories MTA resource during the event. Note
that the scale on the-axis is negative, since the performance of ebd resourceeduces loads on

the CMP system. Generation data for the Battery and BUG were obtained feologth for each unit.
Over the onehour period, the Battery delivered an average of 510 kW to the grid, with essentially no
variability; the BUG delivered 453 kaléowith essentially no variabilit}?

Figurel-3: 209 Circuit LoadsLoad Reductions Dum Operations of AINTA resource
July 10, 2015
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2The means and standard deviations for the Battery based on 15 minute reported generation (510.12, 510.05,
510.01, 509.90) = 510.2/0.197 kW and BUG based upon 1 minute reported generation 452.87/3.33 kW,
respectively.

GridSolar, LLC Appendix-41



THE BOOTHBAY PIc®INAL REPORT APPENDIXES

January 19, 2016

Figurel-4 combines Figures2 and1-3 and shows actual Section 209 loadgiether with the
reconstituted loads for the PassilT A resource and the generation or load reductions resulting from
the dispatch of the ActivlTA resource The total amount of load reduction delivered by GridSolar
over the onehour test was just under 1,700 kW.

Figurel-4. 209 Circuit Loads Actual Loads, Reconstituted Loads and NTA Performance
July 10, 2015
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8.2.6 August 17, 2015

Results of Test Audit Conducted by GridSolar
August 17, 2015, Monday, 12:@018:00

GridSolar initiated a test of itdTA resource on Monday, August 17 at 12:00 for a period of six hours.
Temperatures on that day were very hot and skiese clear. No advance warning was provided to the
Battery Storage unibr to the Ice Bear units that are deployed in a demand response mbdéke the

test on July 19, this test event lasted six hours and called upon different AMNiVA resource for

different levels of performance. Specifically, the BUG was dispatched for the full six hours at full
capacity; the demand response Ice Bear units were dispatched for hours 4, 5 and 6 of the test event; and
the Battery unit was dispatched at 100 kW dhgrihour 2 of the test event, 200 kW during hour 3 of the

test event; 300 kW during hour 4 of the test event; and 500 kW during hour 5 of the test event.

Summary ofNTA resourcd’erformance

During theAugust 17, 2018ventone Ice Bear unit located at the8thbay Animal Hospital was not
available due to trouble with the circuit board. These units make up 6.623 kW or 2.6% of the 252.798
available from the peak shifting bucketl éther NTA resource were available and performed as
requested.

Discussion

Talde 2-1 provides a summary of the event, including conditions during the hour prior to the event and
conditions an hour after the event. The first set of information includes weather conditions, as reported
by the National Weather Service for Boothbay ehohr. We include temperature, humidity and

general cloud cover conditions.

The next set of information provides data on the ACIWEA resource Since these resources are not
activated during the hour before and the hour after the event, no data isideal in these columns. For
each of the Activé TA resourcgin each of the hours during the event we show the amournafrgy
requested, the actual amount @nergydelivered and the performance, measured as the ratio of actual
to requested energy® The actual energy shown is the average over each specific hour. In those
instances where an ActiléTA resourcéails to perform or delivers less energy than requested for a
part of the hour, the average is shown and a discussion of the failure to perdanoted later in this
report. As shown in Table-2, the ActiveNTA resourcg performed at slightly above 100% of their
capacity ratings.

BRN) O2y@SyASyOS 6S NBFTSNI G2 (GKS 2dzilLizi 2F GKS be¢! NBaz
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The next set of information provides data on the PasBiVA resourcg Since these resources may be
operating in the hour before and the hour after the event, we proagailableperformance

information during these hours as well. For the Efficiency NTA Passive Resource, where we do not have
individual meters on each sh resource, we report the full value of capacity during each hour. This is
reasonable, since if the resource were not available (e.g., the building was unoccupied, the facility has
closed operations, the light was turned off), actual loads at that lopatiould be even lower than

those reported.

For PV Solar and Peak Shifting Pagdiv& resourcg both the expected and actual performance each

hour is determined by weather (e.g., sunlight, ambient temperature) and operating conditions (e.g.,
thermostat ®t points, building occupancy) at each specific facility. To address this issue, we have
reported the percent of capacity for each resource that is available and operating each hour and assume
that when a resource is available and operating, its expeetertgy deliveredlirectly or indirectijto

the grid is equal to its actual energy delivered, whichmeasured

For PV Solar, GridSolases actuafjeneration data fothose sites where we have direct access to the
monitoring and data logging systenWhee GridSolar does not have direct access to the output of the
solar PV systems (these dhe smalkr systems), we havestimated production by usirifpe ratio of
actual generation to expected generatitaken fromthose sites where we do have detailed geateoon
data.

Finally, for the Ice Bear units that are operating passively in peak shifting more, GridSolar has access to
calculated electric usage information and has used this data to compute load that would otherwise have
been served but for the Iceer units.

The fourth set of information in the summary table shows the actual load relief provided by the Passive
and ActiveNTA resourcg over the event, including the hour before and the hour after the event. This is
the sum of the totals reported for the ActieTA resource (which only provide relief during the event,
itself) and the PassiidTA resource (which provide relief over thentire period reported.)

The fifth set of information shows the actual loads on the Boothbay Substation, as provided to GridSolar
by CMP for each hour of the event and for the hour before and the hour after the event. We also show
this load relative tolte Critical Load level at the Boothbay Substation that was estimated by CMP in its
Needs Assessment.

CAylLftteszr GKS &adzYYFINE GlFLoftS akKz2e¢a oKFrid ¢S OFft aws
load at the Boothbay Substation plus the total ambaf lead relief provided by the Passive and Active
NTA resource during the event and during the hour before and the hour after the event.

The data in the summary table is shown graphically in Fidgiilethrough2-4 that follow. These figures
report loads every minute, rather than the average hourly loads, for the duration of the event and for
the hour before and the hour after the event.
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Table2-1 Overview of Test

1:0012:00| 12:00-13:00 13:0014:00 14:00-15:00 15:00-16:00 16:00-17:00 17:00-18:00 18:00-19:00

Prior Hour | Test Hour 1 Test Hour 2 Test Hour 3 Test Hour 4 Test Hour 5 Test Hour 6§ Post Hour
1

Temperature 84.9° 86° 87.1° 87.1° 84.9° 84° 82° 82.9°
Humidity 61% 57% 51% 51% 53% 58% 62% 63%
Conditions Clear Clear Clear Clear Clear Clear Clear Clear
Battery
- Requested (kW) 100 200 300 500
- Actual (kW) 101.7 203.8 304.8 509.9
- Performance (%) 101.7% 101.9% 101.6% 102%
BUG
- Requested (kW) 455 455 455 455 455 455
- Actual (kW) 460.7 461.8 461.4 461.9 461.8 460.5
- Performance (%) 101.3% 101.5% 101.4% 101.5% 101.5% 101.2%
Demand Response
- % of Capacity Offline 0% 0% 0%
- Expected at 100% 17.4 17.4 17.4
Capacity (kW)
- Actual (kW) 17.4 17.4 17.4

PV Solar

- % ofCapacity Offline 0% 0% 0% 0% 0% 0% 0% 0%

- Expected at 100% 197.3 210.5 215.2 205.7 176 137.1 73.1 21.2
Capacity (kW)

- Actual (kW) 197.3 210.5 2152 205.7 176 137.1 73.1 21.2

Efficiency

- Expected (kW) 256.4 256.4 256.4 256.4 256.4 256.4 256.4 256.4

- Actual (kw) 256.4 256.4 256.4 256.4 256.4 256.4 256.4 256.4

- Performance (%) 100% 100% 100% 100% 100% 100% 100% 100%

Peak Shifting (Thermal)

- % of Capacity Offline 2.6% 2.6% 2.6% 2.6% 2.6% 2.6% 2.6% 2.6%

- Expected at 100% 215.8 215.8 215.8 215.8 215.8 215.8 215.8 215.8
Capacity (kW)

- Actual (kW) 2102 2102 2102 2102 2102 2102 2102 2102

- Expected (kW) 669.5 1,137.7 1,242.4 1,332.9 1,420.6 1,581.7 1,017.7 493.4
- Actual (kW) 663.9 1,1378 1,245.3 1,337.5 1,426.7 1,592.8 1,017.6 487.8
Performance (%) 100% 100.26 100.%%6 100.%%6 100.7% 100%

Load (kW) 9,663 9,518 9,268 9,293 9,265 10,062
- Relative to Critical Load 86.8% 81.9% 80.7% 78.5% 78.8% 78.5% 85.3% 89.1%
(%)
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Figure2-1a K2ga (GKS | Oldzarf t2FRAy3a 2y /[/atQa {SOGA2Y Hun
hour before and the hour after the test. Thkshapedreduction in loads during the test show tleffect

of dispatching theActive NTA resourcec the Battery $orage, diesel backp generator and the 5 Ice

Bear units operated in demand response mode. Since Figlishtws actual loads, it does nportray

the effect of load reductions frorthe PassivdTA resource GridSolar has deployed in the region.

Theseinclude the energy conservation and efficiency measures, solar PV systems or Ice Bear units that

are operating in a peak shifting mode.

Figure2-1: Actual 209 Circuit Loads Reported by CMP
August 17, 2015
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Figure2-2 shows the reconstituted load ovéte same periodo portray the effect of Passive NTA load
reductions The Characcounsfor the Passiv&TA resourcgthat were operating during the hour

before and the hour after the test. This graph shows that, were it not for the passive NTA essourc
operating before and after the test hour, loads would have b&@d to 700 kW higher than the actual
loads measured and reported by CMP. Teisper Ushaped figureshows the full amount of load relief
on Section 209 and the Boothbay region provided3iyl Solar during the event, and corresponds to the
hourly figures reported in Tab21 as Actual Load Relief during the event period.

Figure 22: Load Relief Provided by GridSolar
209 Circuit Loads Reconstituted to Include Generation and/or Load Rigoluc
from PassiveNTA resource during the Hour Before/ After the Event
August 17, 2015
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Over the sixhour period, the Battery delivered different levels of discharge starting at 100 kW in hour 2,
changng to 200 kW in hour 3, 300 kW in hour 4 and the full 500 kW in hour 5; the BUG delivered 461
209 Circuit LoadsLoad Reductions Due to Operations of ANITA resource
August 17, 2015

the CMP system. Generation data for the Battery and BUG were obtained from the logs for each unit.
kW with essentially no variabiliéy.

that the scale on the-axis is negative, since the performa of eaciNTA resourceeduces loads on

Figure2-3 shows the performance of each of the categorieBloA resource during the event. Note

Figure2-3:
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¥ The means and standard deviations for the BUG based upon 1 minute reported generation 461.24/4.77 kW,

respectively.
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Figure2-4 combines Figurea2 and2-3 and shows actual Section 209 loadgiether with the
reconstituted bads for the PassiMieTA resource and the generation or load reductions resulting from
the dispatch of the ActivBiTA resource The peak amount of load reduction delivered by GridSolar
over the sixhour test was just over 1,500 kW.

Figure2-4. 209 Circuit Loads Actual Loads, Reconstituted Loads and NTA Performance
August 17, 2015
Dispatch & Reconstituted Load
11,400 H Battery
11,250 f
11,100 -
10,950 | | [ | mBUG
10,800 i |
10,650 Demand
10,500 Response
%10,350 P
= 10,200 ® Thermal Energy
010,050 Storage
¢ 9,900 m Efficiency
9,750
9,600
9,450 E PV Solar
9,300
9,150 m 209 Load
9,000
oNOoOLOLOLLOLLOLOLONOOLOLOLOLLOLOOLW
CdNTOdNTIOANTOANTOANTOINTOANT AN
A A ATAANANANNNOONOONOSEITITIITLOWOWON OO OONDNMNDNO 00 00 0
T A A A A A A A A A Addd A A A A A A A A A A A A A

GridSolar, LLC

Appendix - 49



THE BOOTHBAY PIc®INAL REPORT APPENDIXES

January 19, 2016

8.2.7 August 18, 2015

Results of Test Audit Conducted by GridSolar
August 18, 2015, Tuesday, 16:209:20

CMP submitted a command within the SMART interface at IéhIDuesday, August I8r allNTA
resources to start at 16:2@hat same dayor a period of three hoursThisten minute notice was the
only advance warning was providéy CMP to GridSolar for this test.

Summary ofNTA resourcd’erformance

During theAugust 18, 2018&venttwo Ice Bear units located at the Boothbay Animal Hospital were not
available due to isges with the circuit board and one unit located at the Spruce Point Inn due to
compressor issues. These units make up 19.869 kW or 7.9% of the 252.798 available from the peak
shifting bucket. Aother NTA resource were available and performed eejuested.

Discussion

Table3-1 provides a summary of the event, including conditions during the hour prior to the event and
conditions an hour after the event. The first set of information includes weather conditions, as reported
by the National Weather Serviéer Boothbay each hour. We include temperature, humidity and

general cloud cover conditions.

The next set of information provides data on the ACWEA resource Since these resources are not
activated during the hour before and the hour after the Btjeno data is provided in these columns. For
each of the ActivdlTA resourcgin each of the hours during the event we show the amournafrgy
requested, the actual amount @nergydelivered and the performance, measured as the ratio of actual
to requested energy?® The actual energy shown is the average over each specific hour. In those
instances where an ActildTA resourcéails to perform or delivers less energy than requested for a
part of the hour, the average is shown in this table and a dgSonf the failure to perform is noted

later in this report. As shown in Table-B, GridSolar delivered just over 100% of the capacity requested
by CMP during the test.

The next set of information provides data on the PashiVé resource Since thesesources may be
operating in the hour before and the hour after the event, we provide any such performance

information during these hours as well. For the Efficiency NTA Passive Resource, where we do not have
individual meters on each such resource, wpart the full value of capacity during each hour. This is

5For conveniencewe®SNJ (12 GKS 2dzildzi 2F GKS b¢! NBaz2dz2NOSa a &S
GOF LI OAGeé
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reasonable, since if the resource were not available (e.g., the building was unoccupied, the facility has
closed operations, the light was turned off), actual loads at that location would belewen than
those reported.

For PV Solar and Peak Shifting Paddiv& resourcg both the expected and actual performance each

hour is determined by weather (e.g., sunlight, ambient temperature) and operating conditions (e.g.,
thermostat set points, building occupancy) at each specific facility. To address this issue, we have
reported the percent of capacity for each resource that is available and operating each hour and assume
that when a resource is available and operating, its expected energy deligizesdly or indirectiyto

the grid is equal to its actual energy delivered,eths measured

For PV Solar, GridSolaes actuagjeneration data fothose sites where we have direct access to the
monitoring and data logging systenWhere GridSolar does not have direct access to the output of the
solar PV systems (these dhe smaller systems), we havestimated production by usingpe ratio of
actual generation to expected generatitaken fromthose sites where we do have detailed generation
data.

Finally, for the Ice Bear units that are operating passively in peak shiftng @ridSolar has access to
calculated electric usage information and has used this data to compute load that would otherwise have
been served but for the Ice Bear units.

The fourth set of information in the summary table shows the actual load reliefged\by the Passive

and ActiveNTA resourcg over the event, including the hour before and the hour after the event. This is
the sum of the totals reported for the ActiéTA resource (which only provide relief during the event,
itself) and the PassiveTA resource (which provide relief over the entire period reported.)

The fifth set of information shows the actual loads on the Boothbay Substation, as provided to GridSolar
by CMP for each hour of the event and for the hour before and the hour aftentbiste We also show

this load relative to the Critical Load level at the Boothbay Substation that was estimated by CMP in its
Needs Assessment.

CAylLfftes GKS adzyYINER GlofS akKz2ga oKIG ¢S OFft aws
load atthe Boothbay Substation plus the total amount of lead relief provided by the Passive and Active
NTA resource during the event and during the hour before and the hour after the event.

The data in the summary table is shown graphically in Figitlethrouch 3-4 that follow. These figures
report loads every minute, rather than the average hourly loads, for the duration of the event and for
the hour before and the hour after the event.
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Table3-1 Overview of Test

Prior Hour Test Hour 1 Test Hour 2 Test Hour 3 Post Hour
15:2016:20 16:2017:20 17:2018:20 18:2019:20 19:2020:20

Temperature 86° 84° 82.9° 82.9° 80.1°
Humidity 49% 51% 56% 58% 67%
Conditions Clear Clear Clear Clear Clear
Battery

- Requested (kW) 500 500 500

- Actual (kW) 511.7 512.2 512.2

- Performance (%) 102.3% 102.4% 102.4%

BUG

- Requested (kW) 455 455 455

- Actual (kW) 461 460.2 459.4

- Performance (%) 101.3% 101.1% 101%

Demand Response

- % of Capacityffline 0% 0% 0%

- Expected at 100% Capacity (kW) 17.1 17.1 17.1

- Actual (kW) 17.1 17.1 17.1

- Expected (kW)

642.3

1,565.5

1,494.6

1,456.3

PV Solar

- % of Capacity Offline 0% 0% 0% 0% 0%
- Expected at 100% Capacity (kW) 169.9 121 50.1 11.8 2

- Actual (kW) 169.9 121 50.1 11.8 2
Efficiency

- Expected (kW) 256.4 256.4 256.4 256.4 256.4
- Actual (kW) 256.4 256.4 256.4 256.4 256.4
- Performance (%) 100% 100% 100% 100% 100%
Peak Shifting (Thermal)

- % of Capacity Offline 7.% 7. %% 7. %% 7.% 7.%
- Expected at 100% Capacity (kW) 216 216 216 216 216
- Actual (kW) 199 199 199 199 199

474.4

- Actual (kW)

625.3

1,566.2

1,495

1,455.9

457.4

- Performance (%)

- Load (kW)

10,150

100%

9,535

100%

9,841

100%

9,653

- Relative to Critical Load (%)

80.8%

83.4%

81.8%
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Figure3-1a K2ga (GKS | Olddzaf t2FRAy3Ia 2y /[/atQa {SOGA2Y Hun
hour before and the hour after the test. Thkshapedreduction in loads during the test show tleffect

of dispatching theActive NTA resourcec the Battery Storage, diesel baak generator and the 5 Ice

Bear units operated in demand response mode. Since Fglishows actual loads, it does nportray

the effect of load reductions frorthe Passie NTA resource GridSolar has deployed in the region.

These include the energy conservation and efficiency measures, solar PV systems or Ice Bear units that

are operating in a peak shifting mode.

Figure3-1: Actual 209 Circuit Loads Reported by CMP
August 18, 2015
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Figure3-2 shows the reconstituted load over the same periogbortray the effect of Passive NTA load
reductions The Characcounsfor the Passiv&TA resourcgthat were operating during the hour

before and the hour after the test. This graph shows that, were it not for the passive NTA resources
operating before and after the test hour, loads would have been 6@D8&kW higher than the actual

loads measurednd reported by CMP. Thieeper Ushaped figureshows the full amount of load relief

on Section 209 and the Boothbay region provided by Grid Solar during the event, and corresponds to the
hourly figures reported in Tablg1 as Actual Load Relief duritige event period.

Figure3-2: Load Relief Provided by GridSolar
209 Circuit Loads Reconstituted to Include Generation and/or Load Reduction
from PassiveNTA resource during the Hour Before/ After the Event
August 18, 2015
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Figure3-3 shows the prformance of each of the categoriesMTA resource during the event. Note
that the scale on the-axis is negative, since the performance of ebd resourceeduces loads on
the CMP system. Generation data for the Battery and BUG were obtainedteolmgs for each unit.

Over the threehour period, the Battery delivered an average of 512 kW to the grid, with essentially no

variability; the BUG delivered 460 kW, again with essentially no varidbility.

Figure3-3: 209 Circuit LoadsLoad Reductios Due to Operations of ANTA resource
August 18, 2015
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6 The means and standard deviations for the Battery based on 15 minute reported generation 512.11/1.23 kW

and BUG based upon 1 minute reported generation 460.19/5.9 kW, respectively.
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Figure3-4 combines Figure32 and3-3 and shows actual Section 209 loadgiether with the
reconstitutedloads for the PassiMETA resource and the generation or load reductions resulting from
the dispatch of the ActivBiTA resource The total amount of load reduction delivered by GridSolar
over the threehour test was just over 1,500 kW.

Figure3-4. 209 Circuit Loads Actual Loads, Reastituted Loads and NTA Performance
August 18, 2015
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8.2.8 August 19, 2015

Results of Test Audit Conducted by GridSolar
August 19, 2015, Wednesday, 13:¢3.6:15

CMP submitted a command at 13:10 forMIIA resourceto start Wednesday, August 19 at 13:15 for a
period of three hoursThis five minute notice was the oraglvance warnin@€MPprovided toGridSolar
for this test

Summary ofNTA resourcé’erformance

During the event and the hour before and after the eviree Ice Bear units, one at the Spruce Point

Inn andtwo at the Boothbay Animal Hospital where not operatioffdie units at the Boothbay Animal
Hospital had circuit board problems and the Spruce Point Inn unit had compressor issues and required
mainterance.These units make u@B69kW or7.9% of the 252.798 kW available from the Peak

Shifting bucket.

At the start of the event the Battery began discharging norma#lpproximately 15 minutes ito the

test a lreakerin the battery control unitvas opeed and the unit stopped discharging. The problem

was related to a looseonnectionthat caused a wire to becomgiisconnected at one of the battery

racks. GridSolar has been informed that this wire tests to ensure that there is a continuous path for
electricity to flow across the entire battery system, and provides a safety function (it is not in the actual
battery circuit). If this path is broken at any point, the entire unit trips Bffttery staff was on location

that day to correct the issyand the unit was operational the next morningconvergent has also

checked and tightened all other connections related to this safety system to ensure that this remains an
isolated instance The remainindNTA resource were available and performed as expected.

Discussion

Table4-1 provides a summary of the event, including conditions during the hour prior to the event and
conditions an hour after the event. The first set of information includes weather conditions, as reported
by the National Weather Serviéer Boothbay each hour. We include temperature, humidity and

general cloud cover conditions.

The next set of information provides data on the ACtWEA resource Since these resources are not
activated during the hour before and the hour after the eyero data is provided in these columns. For
each of the Activél TA resourcgin each of the hours during the event we show the amournafrgy
requested, the actual amount @nergydelivered and the performance, measured as the ratio of actual
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to requested energy’ The actual energy shown is the average over each specific hour. In those
instances where an ActidTA resourcéails to perform or delivers less energy than requested for a
part of the hour, the average is shown in this table and a disousd the failure to perform is noted
later in this report. As shown in Table-5 and discussed later in this Attachment, the Battery unit failed
early in in this test.

The next set of information provides data on the PashiVé resource Since thesmesources may be
operating in the hour before and the hour after the event, we provide any such performance

information during these hours as well. For the Efficiency NTA Passive Resource, where we do not have
individual meters on each such resource, wpart the full value of capacity during each hour. This is
reasonable, since if the resource were not available (e.g., the building was unoccupied, the facility has
closed operations, the light was turned off), actual loads at that location would belewen than

those reported.

For PV Solar and Peak Shifting Paddiva& resourcg both the expected and actual performance each

hour is determined by weather (e.g., sunlight, ambient temperature) and operating conditions (e.g.,
thermostat set points, buildig occupancy) at each specific facility. To address this issue, we have
reported the percent of capacity for each resource that is available and operating each hour and assume
that when a resource is available and operating, its expected energy deligizestly or indirectiyto

the grid is equal to its actual energy delivered, whechmeasured As shown in Table-# and as

discussed later in this Attachment, two of the Ice Bear units were off line during the test.

For PV Solar, GridSolaes actuafjeneration data forthose sites where we have direct access to the
monitoring and data logging systenWhere GridSolar does not have direct access to the output of the
solar PV systems (these dhe smalkr systems), we havestimated production by usingpe ratio of
actual generation to expected generatitaken fromthose sites where we do have detailed generation
data.

Finally, for the Ice Bear units that are operating passively in peak shifting more, GridSolar has access to
calculated electric usagaformation and has used this data to compute load that would otherwise have
been served but for the Ice Bear units.

The fourth set of information in the summary table shows the actual load relief provided by the Passive
and ActiveNTA resourcg over the gent, including the hour before and the hour after the event. This is
the sum of the totals reported for the ActieTA resource (which only provide relief during the event,
itself) and the PassiidTA resource (which provide relief over the entire ped reported.)

The fifth set of information shows the actual loads on the Boothbay Substation, as provided to GridSolar
by CMP for each hour of the event and for the hour before and the hour after the event. We also show

TC2NJ O2y @SyASyOS 6S NBTFTSNI (2 (K Sverethinighdelare puFchasiigS b ¢! NB & :
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this load relative to the Critichload level at the Boothbay Substation that was estimated by CMP in its
Needs Assessment.

CAylLtftes GKS adzYYFNER (lofS aKz2ga oKIGi S OFff
load at the Boothbay Substation plus the total amount of legl@f provided by the Passive and Active
NTA resource during the event and during the hour before and the hour after the event.

The data in the summary table is shown graphically in Figufethrough4-4 that follow. These figures
report loads every nmiute, rather than the average hourly loads, for the duration of the event and for
the hour before and the hour after the event.
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Table4-1 Overview of Test

Prior Hour Test Hour 1 Test Hour 2 Test Hour 3 Past Hour

12:1513:15 13:1514:15 14:1515:15 15:1516:15 16:1517:15

Temperature 81° 82° 80.1° 80.1° 80.1°
Humidity 67% 65% 67% 69% 71%
Conditions Clear Clear Clear Clear Clear
Battery

- Requested (kW) 500 500 500

- Actual (kW) 125.2 0 0

- Performance (%) 25% 0% 0%

BUG

- Requested (kW) 455 455 455

- Actual (kW) 439 440.5 442.9

- Performance (%) 96.5% 96.8% 97.3%

Demand Response

- % of Capacity Offline 0% 0% 0%

- Expected at 100% Capacity (kW) 16.4 16.4 16.4

- Actual (kW) 16.4 16.4 16.4

- Expected (kW)

677.8

1,648.5

1,63.4

1,599.4

PV Solar

- % of Capacity Offline 0% 0% 0% 0% 0%
- Expected at 100% Capacifw) 218.9 218.2 203.1 169.1 126
- Actual (kW) 218.9 218.2 203.1 169.1 126
Efficiency

- Expected (kW) 256.4 256.4 256.4 256.4 256.4
- Actual (kW) 256.4 256.4 256.4 256.4 256.4
- Performance (%) 100% 100% 100% 100% 100%
Peak Shifting (Thermal)

- % of Capacity Offline 7.% 7. %% 7. %% 7.% 7.%
- Expected at 100% Capacity (kW) 202.5 202.5 202.5 202.5 202.5
- Actual (kW) 186.5 186.5 186.5 186.5 186.5

584.9

- Actual (kW)

661.8

1,241.7

1,102.9

1,071.3

568.9

- Performance (%)

- Load (kW)

9,998

75.3%

9,364

67.%%

9,440

67%

9,444

- Relative to Critical Load (%)

79.4%

80%

80%
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Figure4-1a K2ga (GKS | Olddzaf t2FRAy3Ia 2y [/ atQa {SOGA2Y Hun
hour before and the hour after the test. Thkshapedreduction in loads during the test show tleffect

of dispatching theActive NTA resourcec the Battery $orage, diesel backp generator and the 5 Ice

Bear units operated in demand response mode. Since Hglishows actual loads, it does nportray

the effect of load reductions frorthe PassivdTA resource GridSolar has deployed in the region.

Theseinclude the energy conservation and efficiency measures, solar PV systems or Ice Bear units that

are operating in a peak shifting mode.

Figure4-1. Actual 209 Circuit Loads Reported by CMP
August 19, 2015
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Figure4-2 shows the reconstituted load ovéte same periodo portray the effect of Passive NTA load
reductions The Characcounsfor the Passiv&TA resourcgthat were operating during the hour

before and the hour after the test. This graph shows that, were it not for the passive NTA resources
operating before and after the test hour, loads would have been 600 to 700 kW higher than the actual
loads measurednd reported by CMP. Thieeper Ushaped figureshows the full amount of load relief

on Section 209 and the Boothbay region provided by Grid Solar during the event, and corresponds to the
hourly figures reported in Tablel as Actual Load Relief duritige event period.

Figure4-2: Load Relief Provided by GridSolar
209 Circuit Loads Reconstituted to Include Generation and/or Load Reduction
from PassiveNTA resource during the Hour Before/ After the Event
August 19, 2015
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209 Circuit LoadsLoad Reductions Due to Operations of ANITA resource

August 19, 2015

The Battery discharged for the first 15 minutes of the event window and was not available for the

remainder of the threehour period.(See the discussion later in this Attachment for additional

Figure4-3 shows theerformance of each of the categoriesT A resource during the event. Note
that the scale on the-axis is negative, since the performance of ebd resourceeduces loads on
the CMP system. Generation data for the Battery and BUG were obtainedteolmgs for each unit.
information regarding this failure.Yhe BUG delivered 441 kW with essentially no variabflity.

Figure4-3:
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8 The means and standard deviations for the BUG based upon 1 minute reported generation 441.98/3.37 kW,

respectively.
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Figure4-4 combines Figure$2 and4-3 and shows actual Section 209 loadgiether with the
reconstitutedloads for the PassiMETA resource and the generation or load reductions resulting from
the dispatch of the ActivBiTA resource The total amount of load reduction delivered by GridSolar
over the threehour test was about,100 kW.

Figure4-4. 209 Circuit Loads Actual Loads, Reconstituted Loads and NTA Performance
August 19, 2015
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8.2.9 August 20, 2015

Results of Test Audit Conducted by GridSolar
August 20, 2015, Thursday, 9:51.2:50

CMP submitted a command at 9:4fnfor allNTA resourcgto start Thursday, August 20 at 9&@ for
a period of three hoursThis nine minute notice as the ordgvance warnin€MPprovided toGridSolar
for this test

Summary ofNTA resourcé’erformance

During the event and the hodrefore and after the evertivo Ice Bear units, one at the Spruce Point Inn
andoneat the Boothbay Animal Hospital where not operatiorfdie unit at the Boothbay Animal
Hospital required a new circuit board and the Spruce Point Inn unit had compresses &% required
maintenanceThese units make up3.246kW or5.2% of the 252.798 kW available from the Peak
Shifting bucket.

Toward the end of th¢hree hour testevent, at 12:13 the BUG stopped generatiragndfailed to
generate the last 37 minutes tie event. The unit stopped due tmautomatically generatetbw fuel
shutdownorder that is programmed to occat 25% tank levelThe amount of fuel remaining in the
tank when the tank is 25% fudfjuates to at least 5 hours of operatiohe low fueshutoff is a default
setting determined by Caterpillar. Tlsettings have since beerset to a low fuel warning at 25% fuel
remaining and a shut off at 15%.

Discussion

Table5-1 provides a summary of the event, including conditions during the hour frithe event and
conditions an hour after the event. The first set of information includes weather conditions, as reported
by the National Weather Service for Boothbay each hour. We include temperature, humidity and
general cloud cover conditions.

Thenext set of information provides data on the ActiNdA resource Since these resources are not
activated during the hour before and the hour after the event, no data is provided in these columns. For
each of the ActivéTA resourcgin each of the hosgrduring the event we show the amounteriergy
requested, the actual amount @nergydelivered and the performance, measured as the ratio of actual

to requested energy® The actual energy shown is the average over each specific hour. In those

BC2N) O2y@SYyASyOS 6S NBFSNI (G2 (GKS 2dzilLizi 2F GKS b¢! NBA&:
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instancesvhere an ActiveNTA resourcéails to perform or delivers less energy than requested for a
part of the hour, the average is shown in this table and a discussion of the failure to perform is noted
later in this report. As shown in Table-b and discussebelow, the BUG unit tripped off line during the
third hour of the test.

The next set of information provides data on the PasBiVéA resourc& Since these resources may be
operating in the hour before and the hour after the event, we provide any pedormance

information during these hours as well. For the Efficiency NTA Passive Resource, where we do not have
individual meters on each such resource, we report the full value of capacity during each hour. This is
reasonable, since if the resource r@enot available (e.g., the building was unoccupied, the facility has
closed operations, the light was turned off), actual loads at that location would be even lower than

those reported.

For PV Solar and Peak Shifting Paddiv& resourcg both the expe&d and actual performance each

hour is determined by weather (e.g., sunlight, ambient temperature) and operating conditions (e.g.,
thermostat set points, building occupancy) at each specific facility. To address this issue, we have
reported the percent otapacity for each resource that is available and operating each hour and assume
that when a resource is available and operating, its expected energy deligizestly or indirectijto

the grid is equal to its actual energy delivered, whechmeasured As shown in Table-5 and discussed
below, one of the Ice Bear units was off line and not available for the duration of this test.

For PV Solar, GridSolases actuafjeneration data fothose sites where we have direct access to the
monitoring and datdogging system Where GridSolar does not have direct access to the output of the
solar PV systems (these dhe smalkr systems), we havestimated production by usinge ratio of
actual generation to expected generatitaken fromthose sites where wdo have detailed generation
data.

Finally, for the Ice Bear units that are operating passively in peak shifting more, GridSolar has access to
calculated electric usage information and has used this data to compute load that would otherwise have
been seved but for the Ice Bear units.

The fourth set of information in the summary table shows the actual load relief provided by the Passive
and ActiveNTA resourcg over the event, including the hour before and the hour after the event. This is
the sum of thetotals reported for the Activ& TA resource (which only provide relief during the event,
itself) and the PassividTA resource (which provide relief over the entire period reported.)

The fifth set of information shows the actual loads on the Boothbat&tibn, as provided to GridSolar

by CMP for each hour of the event and for the hour before and the hour after the event. We also show
this load relative to the Critical Load level at the Boothbay Substation that was estimated by CMP in its
Needs Assessme
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load at the Boothbay Substation plus the total amount of lead relief provided by the Passive and Active
NTA resource during the event and duringehhour before and the hour after the event.

The data in the summary table is shown graphically in Fidizlethrough5-4 that follow. These figures
report loads every minute, rather than the average hourly loads, for the duration of the event and for
the hour before and the hour after the event.
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Table5-1 Overview of Test
Prior Hour Test Hour 1 Test Hour 2 Test Hour 3 Post Hour
8:50-9:50 9:50-10:50 10:5011:50 11:5012:50 12:5013:50
Temperature 68° 69.1° 70° 72° 73.4°
Humidity 96% 96% 93% 84% 78%
Conditions Overcast Overcast Overcast Overcast Overcast
Battery
- Requested (kW) 500 500 500
- Actual (kW) 508.3 508.1 508.1
- Performance (%) 101.7% 101.6% 101.6%
BUG
- Requested (kW) 455 455 455
- Actual (kW) 456.8 459.1 365.2
- Performance (%) 100.4% 100.9% 80.3%
Demand Response
- % of Capacity Offline 0% 0% 0%
- Expected at 100% Capacity (kW) 15.9 15.9 15.9
- Actual (kW) 15.9 15.9 15.9

- Expected (kW)

468.9

1,4602

1,485

1,4913

PV Solar

- % of Capacity Offline 0% 0% 0% 0% 0%
- Expected at 100% Capacity (kW) 34.6 55 79.8 86.1 81.7
- Actual (kW) 34.6 55 79.8 86.1 81.7
Efficiency

- Expected (kW) 256.4 256.4 256.4 256.4 256.4
- Actual (kW) 256.4 256.4 256.4 256.4 256.4
- Performance (%) 100% 100% 100% 100% 100%
Peak Shifting (Thermal)

- % of Capacity Offline 5.2% 5.2% 5.2% 5.2% 5.2%
- Expected at 100%apacity (kW) 177.9 177.9 177.9 177.9 177.9
- Actual (kW) 168.7 168.7 168.7 168.7 168.7

516

- Actual (kW)

459.7

1,4611

1,488

1,4004

506.8

- Performance (%)

- Load (kW)

9,884

100.1%

8,980

100.2%

8,851

93.9%

8,924

- Relative to Critical Load (%)

76.1%

75%

75.6%
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Figure5-1a K2ga (GKS | Olddzarf t2FRAy3a 2y [/ atQa {SOGA2Y Hun
hour before and the hour after the test. Thkshapedreduction in loads during the test show tleffect

of dispatching theActive NTA resourcec the Battery $orage, diesel backp generator and the 5 Ice

Bear units operated in demand response mode. Since Figlishows actual loads, it does nportray

the effect of load reductions frorthe PassivdTA resource GridSolar has deployed in the region.

Theseinclude the energy conservation and efficiency measures, solar PV systems or Ice Bear units that

are operating in a peak shifting mode.

Figure5-1: Actual 209 Circuit Loads Reported by CMP
August 20, 2015
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Figureb-2 shows the reconstituted load ovéte same periodo portray the effect of Passive NTA load
reductions The Characcounsfor the Passiv&TA resourcgthat were operating during the hour

before and the hour after the test. This graph shows that, were it not for the passive NTA essourc
operating before and after the test hour, loads would have ba@d to 500 kW higher than the actual
loads measured and reported by CMP. Teisper Ushaped figureshows the full amount of load relief
on Section 209 and the Boothbay region provided3iyl Solar during the event, and corresponds to the
hourly figures reported in Table1 as Actual Load Relief during the event period.

Figure5-2: Load Relief Provided by GridSolar
209 Circuit Loads Reconstituted to Include Generation and/or Load Realic
from PassiveNTA resource during the Hour Before/ After the Event
August 20, 2015
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Figure 52 shows the low amount of energy generated by the solar PV Pa¢se@esource during the
hour before the three hour test. As noted in Tablé,3hetest was performed in overcast conditions
and during the morning hours when solar PV output is generally at a low point.

GridSolar, LLC Appendix- 70



THE BOOTHBAY PI@GINAL REPORT APPENDIXES
January 19, 2016

Figure5-3 shows the performance of each of the categorieBloA resource during the event. Note

that the scale on the-axis is Bgative, since the performance of eadf A resourceeduces loads on

the CMP system. Generation data for the Battery and BUG were obtained from the logs for each unit.
Over the threehour period, the Battery delivered an average of 508 kW to the grith, @gsentially no
variability; the BUG delivered 457 kW with some variability that is explained furth€r on.

Figure5-3: 209 Circuit LoadsLoad Reductions Due to Operations of NITA resource
August 20, 2015

9:50 10:0510:2010:3510:5011:0511:2011:3511:5012:0512:2012:35
-50.00
-150.00
-250.00 AR .
-350.00
B BUG
-450.00
-550.00
0 Demand
= -650.00 Response
§-750'00 B Thermal Energy
9-850.00 “‘ Storage
N -950.00 W Efficiency
-1050.00
-1150.00 W PV Solar
-1250.00
-1350.00
-1450.00
-1550.00

20The means and standard deviations for the Battery based on 15 minute reported generation 508.17/0.16 kW.
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Figure5-4 combines Figures2 and5-3 and shows actual Section 209 loadgiether with the
reconstitutedloads for the PassiMETA resource and the generation or load reductions resulting from
the dispatch of the ActivBiTA resource The total amount of load reduction delivered®sidSolar
over the threehour test wasn excess it,500 kWduring the first two hours, but fell to approximately
1,000 kW midway through hour three when the BUG unit tripped off

Figure5-4: 209 Circuit Loads Actual Loads, Reconstituted Loads and NHé&formance
August 20, 2015
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8.2.10 August 21, 2015

Results of Test Audit Conducted by GridSolar
August 21, 2015, Friday, 10:@0.3:00

CMP submitted a command at 9:8f for allNTA resourceto start Friday, August 21 at 10:8@ for a
period of three hoursThis ten minute advance notice was the ontigance warningMPprovided to
GridSolar of the test

Summary ofNTA resourcé’erformance

During the event and the hour before and after the eviree Ice Bear units, one ahe Spruce Point

Inn andtwo at the Boothbay Animal Hospital where not operatioffdie units at the Boothbay Animal
Hospital had circuit board problems and the Spruce Point Inn unit had compressor issues and required
maintenanceThese units make uPB69kW or7.9% of the 252.798 kW available from the Peak

Shifting bucket.

The BUGnitially failed to generateand was manuallgenerating 15 minutes after the requested time.

The low fuel alarm from the prior day was still active in the systehich overr® S DNA R{ 2 I NR &
command andequired a manual reset in order to start the unit agafdnce the fuel alarm tripspgcial

steps where required to resdhe systemand the third party provider had not supplied this knowledge

until the problem arosethat morning. The problem was correctdthmediately and the unit was
generating at 10:15.

The Battery experienced a problem witts HVAC systemthat caused the unit to stop discharging
intermittently. This problem wasot related to the battery but rathr to to a faulty relay that failed to

start the 29 stage of the HVAC systems. This led to temperatures oven&iéle the unitthat forced the

unit to shut down. Throughout the event the Battery was restarted after the shutdplutsheat issues
persised. The Battery provider was on site the same day and had the unit operational again the next
morning.Convergenteplaced the faulty relays and set higher temperature shutdown lewelssistent

with manufacturer specifications and safety standards

Boththe BUG and Battery issues experienced in this test are typical of the problems generally
experienced at the resource commissioning stage and are not expected to recur.

Discussion

Table6-1 provides a summary of the event, including conditions durinchthe prior to the event and
conditions an hour after the event. The first set of information includes weather conditions, as reported
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by the National Weather Service for Boothbay each hour. We include temperature, humidity and
general cloud cover condiins.

The next set of information provides data on the ACWEA resource Since these resources are not
activated during the hour before and the hour after the event, no data is provided in these columns. For
each of the ActivéTA resourcgin each bthe hours during the event we show the amountsofergy
requested, the actual amount @nergydelivered and the performance, measured as the ratio of actual

to requested energy* The actual energy shown is the average over each specific hour. In those
instances where an ActileTA resourcéails to perform or delivers less energy than requested for a

part of the hour, the average is shown in this table and a discussion ofitheefo perform is noted

later in this report. Both the BUG and Battery units experienced reduced availabilities during the test as
discussed later in this attachment.

The next set of information provides data on the PashiVé resource Since theseesources may be
operating in the hour before and the hour after the event, we provide any such performance

information during these hours as well. For the Efficiency NTA Passive Resource, where we do not have
individual meters on each such resource, wpak the full value of capacity during each hour. This is
reasonable, since if the resource were not available (e.g., the building was unoccupied, the facility has
closed operations, the light was turned off), actual loads at that location would be ewen than

those reported.

For PV Solar and Peak Shifting Pagdiv& resourcg both the expected and actual performance each

hour is determined by weather (e.g., sunlight, ambient temperature) and operating conditions (e.g.,
thermostat set points, buildig occupancy) at each specific facility. To address this issue, we have
reported the percent of capacity for each resource that is available and operating each hour and assume
that when a resource is available and operating, its expected energy delidieeetly or indirectlyto

the grid is equal to its actual energy delivered, whichmeasured As shown in Table-6 and discussed

later in this Attachment, one of the Ice Bear units was offline and not available to be dispatched.

For PV Solar, GridSolages actuagjeneration data fothose sites where we have direct access to the
monitoring and data logging systenWhere GridSolar does not have direct access to the output of the
solar PV systems (these dhe smalkr systems), we havestimated productin by usinghe ratio of
actual generation to expected generatitaken fromthose sites where we do have detailed generation
data.

Finally, for the Ice Bear units that are operating passively in peak shifting more, GridSolar has access to
calculated eletric usage information and has used this data to compute load that would otherwise have
been served but for the Ice Bear units.

2LFor convenience we referto$h 2 dzli LJdzi 2F GKS b¢! NBaz2dzNOSa a aSySNBHe@é
GOI LI OAGeE D
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The fourth set of information in the summary table shows the actual load relief provided by the Passive
and ActiveNTA resourcg over the event, including the hour before and the hour after the event. This is
the sum of the totals reported for the ActiTA resource (which only provide relief during the event,
itself) and the PassiidTA resource (which provide relief over thentire period reported.)

The fifth set of information shows the actual loads on the Boothbay Substation, as provided to GridSolar
by CMP for each hour of the event and for the hour before and the hour after the event. We also show
this load relative tolte Critical Load level at the Boothbay Substation that was estimated by CMP in its
Needs Assessment.

CAylLftftes GKS adzyYINER GlofS akKz2ga oKIFG ¢S OFft aws
load at the Boothbay Substation plus the total ambaf lead relief provided by the Passive and Active
NTA resource during the event and during the hour before and the hour after the event.

The data in the summary table is shown graphically in Fidgitlethrough6-4 that follow. These figures
report loads every minute, rather than the average hourly loads, for the duration of the event and for
the hour before and the hour after the event.
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Table6-1 Overview of Test
Prior Hour Test Hour 1 Test Hour 2 Test Hour 3 Post Hour
9:00-10:00 10:0011:00 11:0012:00 12:0013:00 13:0014:00
Temperature 69.1° 70° 72° 72° 73.9°
Humidity 97% 97% 93% 93% 91%
Conditions Mist Overcast Overcast Overcast Overcast
Battery
- Requested (kW) 500 500 500
- Actual (kW) 510.4 282.5 340.3
- Performance (%) 102.1% 56.5% 68.1%
BUG
- Requested (kW) 455 455 455
- Actual (kW) 340.7 444.7 444.5
- Performance (%) 74.9% 97.7% 97.7%
Demand Response
- % of Capacity Offline 0% 0% 0%
- Expected at 100%apacity (kW) 13.9 13.9 13.9
- Actual (kW) 13.9 13.9 13.9

PV Solar

- % of Capacity Offline 0% 0% 0% 0% 0%
- Expected at 100% Capacity (kW) 72 78 79 86 69

- Actual (kW) 72 78 79 86 69
Efficiency

- Expected (kW) 256.4 256.4 256.4 256.4 256.4
- Actual (kW) 256.4 256.4 256.4 256.4 256.4
- Performance (%) 100% 100% 100% 100% 100%
Peak Shifting (Thermal)

- % of Capacity Offline 7.% 7. %% 7. %% 7.% 7.%
- Expected at 100% Capacity (kW) 166.5 166.5 166.5 166.5 166.5
- Actual (kW) 153.4 153.4 153.4 153.4 153.4

- Expected (kW)

494.9

1,469.8

1,470.8

1,477.8

491.9

- Actual (kW)

481.8

1,352.8

1,229.9

1,294.5

478.8

- Performance (%)

- Load (kW)

9,904

92%

9,144

83.6%

9,178

87.6%

8,832

- Relative to Critical Load (%)

77.5%

77.8%

74.8%
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Figure6-1a K2ga (GKS | Oldz2rf t2FRAy3Ia 2y [/ atQa {SOGA2Y Hun
hour before and the hour after the test. Thkshapedreduction in loads during the test show tleffect

of dispatching theActiveNTAresources ¢ the Battery Storage, diesel baak generator and the 5 Ice

Bear units operated in demand response mode. Since Fglishows actual loads, it does nportray

the effect of load reductions frorthe PassivdTA resource GridSolar has depleg in the region.

These include the energy conservation and efficiency measures, solar PV systems or Ice Bear units that

are operating in a peak shifting mode.

Figure6-1: Actual 209 Circuit Loads Reported by CMP
August 21, 2015
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Figure6-2 shows thaeconstituted load over the same perida portray the effect of Passive NTA load
reductions The Characcounsfor the Passiv&TA resourcgthat were operating during the hour

before and the hour after the test. This graph shows that, were it nmathi® passive NTA resources
operating before and after the test hour, loads would have b&@d kW higher than the actual loads
measured and reported by CMP. Tiéeper Ushaped figureshows the full amount of load relief on
Section 209 and the Boothbay region provided by Grid Solar during the event, and corresponds to the
hourly figures reported in Table1 as Actual Load Relief during the event period.

Figure6-2: Load Relief Provied by GridSolar
209 Circuit Loads Reconstituted to Include Generation and/or Load Reduction
from PassiveNTA resource during the Hour Before/ After the Event
August 21, 2015
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Figure 52 shows the low amount of energy generated by the solar PV Ra$E# resource during the
hour before the three hour test. As noted in Tablé,3he test was performed in overcast conditions
and during the morning hours when solar PV output is generally at a low point.

In addition, since ambient air temperatures,rag the test were approximately 700, the load

reductions achieved through operation of the Ice Bears (shown as Thermal Energy Storage) were well
below the full capacity of these units, even though these units were displacing the full air conditioning
loads of the facilities.
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Figure6-3 shows the performance of each of the categorieBloA resource during the event. Note

that the scale on the-axis is negative, since the performance of ebd resourceeduces loads on

the CMP system. Generation ddta the Battery and BUG were obtained from the logs for each unit.
Over the threehour period, the Battery delivered intermittently to the grid; the BUG delivered 444 kW,

with essentially no variabilityafter a delayed start of about 15 minut&s

Figue 6-3: 209 Circuit LoadsLoad Reductions Due to Operations of NITA resource
August 21, 2015

10:0010:1510:3010:4511:0011:1511:3011:4512:0012:1512:3012:4513:00

W Battery
HBUG

Demand
Response

B Thermal Energy
Storage

M Efficiency

Kilowatts

W PV Solar

22The means and standard deviations for the BUG based upon 1 minute reported generation 443.97/3.67 kW,
respectively.
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Figure6-4 combines Figure&2 and6-3 and shows actual Section 209 loadgiether with the
reconstituted loaddor the PassivéNTA resource and the generation or load reductions resulting from
the dispatch of the ActivBiTA resource The total amount of load reduction delivered by GridSolar
over the threehour test was between 000 and 1500 kW, depending on Battery performance

Figure6-4. 209 Circuit Loads Actual Loads, Reconstituted Loads and NTA Performance
August 21, 2015
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8.3 Measurement and Verification Plan

GridSolar 1 Boothbay Smart Grid Reliability Pilot Project
Measurement and Verification Plan

This Measurement and Verification Plan (AM&VO
eachtypeof NoT r ansmi ssi on Al ternative (ANTAO) Resou
measurement and verification of these Capacity Ratings will be performed palfigdind how

periodic adjustments will be made to the initial Capacity Ratings based upon the measurement

and verification findings. Each NTA Resource type is given a separate section below under the
gener al headi ngs of A RBAsResowces)in additibn téithec t | v e 0 .
information provided to GridSolar by the NTA Resource, GridSolar and CMP retain the right to
conduct onrsite inspections to ensure that the NTA Resource remains in place, is capable of
performing to its design capacity gratiring specific audits or events in which GridSolar is

called upon to reduce loadings in the Boothbay Region, the NTA Resource performed as

expected. Audits will be performed by GridSolar on an annual basis, whether by metering

verification or onsite irspection and audit results shared with CMP.

Once each calendar year in the fall, Grid Solar will provide to CMP a resource availability
matrix (24x7x365) showing scheduled outages (if any) for the following year for NTA
Resources, and will notify CMP whdime new matrix is posted and whenever updates occur.

In addition, thisM&V Plan describes the process GridSolar propasdsack and report on the
successes and failures of the Pilot Projeatiocument each aspect of the NTA Pilot Project and
toinclude progress reports and a final report that includes recommendations regarding whether
the results of the Pilot Project can be scaled to meet the grid reliability requirements of other
regions of the CMP and BHE networkhis component of the M&V Plan @ovided in

Section 4 below.

In order to maintain the best plan for Measurement and Verification of NTA Resources
GridSolar and CMP will periodically update the M&V Plan. GridSolar will follow the most

recent M&V Plan when arranging agreements with new Md3ources. Those NTA Resources

that have language from a previous version of the M&V Plan in their agreements are considered

AGrandfatheredo and wil|l continue to follow t
Resource changes their agreement witld&slar for any reason it must also update the
agreement to the most recent M&V Plan | anguag

found in the Appendix.
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NTA Resource Capacity Ratings

1. PassiveNTA Resources

a. Energy Conservation
i. Initial Capacity Rating

The Capacity Ratings for energy conservatiwasures will be based on I9E ManualM-
MVDR, Measurement and Verification of Demand Reduction Value from Demand Resources
GridSolar will not make any adjustments to these exceyrify that they confornto ISO-NE
standard$?

ii. Dynamic Capacity Rating

Once each calendar year in the spring, GridSolar will require the owner of each Energy
Conservation NTA Resource to verify that the resource remains in operation and is performing
as intended.

GridSolar will make no dynamic adjustments to Energy Conservation NTAs, except in those
situations where the specific NTA Resource is no longer in place, is inoperable or has ceased to
function, or operates in a manner different from that which was proposed. Each Nduéydee

must notify GridSolar immediately whenever a resource is planned to be or becomes no longer in
place, inoperable, or ceases to function, or operates in a manner different from that which was
proposed. In turn, GridSolar will update its resourcelalgity table and notify CMP of the

changes. In these cases, the Capacity Rating will be adjusted to reflect the change based on
information provided to GridSolar by the NTA Resource.

b. Solar PV Systems
i. Initial Capacity Rating

GridSolar will compute the Itial Capacity Rating of each Solar PV System based on Version 1

of theNREL PVWattscalculator. For fixed axis systems, GridSolar will input the specific
characteristics of the Solar PV system into the model, as shown below in the scredm thiot.

event thatan NTA Resourcgishes to claim a DC to AC derate factor greater than the 0.77

default value indicated by NREL, thagsourcenustthes uppl y manuf act ur er és
that will support a claim for a greater percentage than the defaultoradtieer data that would

support such an increase, e. g. performance data from prior installations.

BISGb9 NBFSNByOS (2 OFLI OAlGE X
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/= PYWATTS: Maine - Portland - Windows Internet Explorer

@@ =[] hitpfjrede.nrel. govisolarfealn TS versiont /LIS Mail Jand.html DI [[2]-
fle Edt Wew Favortes Tools Help
ilinks @) Agences @ CustomizeLinks [T Fres Hotmall & Home Page [T windows % windows Marketplace [T Windows Media
T e [@PVWATTS: Maine - Portland ]_I - 65 Nl B B - o - [hpage v -
i
w Click on Calculate if default values are acceptable, or
W after selecting your system specifications. Click on Help
q s for information about system specifications. To use a DC
to AC derate factor other than the default, click on
Derate Factor Help for information.
Station Identification:
WBAN Number: 14764
City: Portland
State: Maine
PV System Specifications:
DC Rating (kW): ]
DC to AC Derate Factor: _
Asway Type:
Fixed Tilt or 1-Axis Tracking System:
Array Tilt (degrees): l:| (Default = Latitade)
Array Azimuth (degrees): l:| (Default = South)
Energy Data:
Cost of Electricity (cents/kWh):
m - AT b
(8 € Internet o0 v
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= PYWATTS v.1 - Derate Factor Calculation - Windows Internet Explorer Q@ng
o

£ hittp: frredc nrel.gov solar calculators(PYWATTS version1 fderate.cai v 42| X

Ele Edt Wew Favortes Tooks Help
ilinks @) Agences @ CustomizeLinks [T Fres Hotmall & Home Page [T windows % windows Marketplace [T Windows Media

T e | @PYWATTS v.1 - Derate Factor Calculation | | - 65 Nl B B - o - [hpage v

may use this calculator to determine a new value by changing one or more of the component derate
factors in the table and clicking the "Calculate Derate Factor” button. You may enter values within
the ranges shown in the table. Values outside the ranges are reset to to the default values by the
derate calculator. The new overall DC to AC derate factor may be hand entered. or copied and
pasted. into the "DC to AC Derate Factor” field on the PV Systems Specifications section of the
PVWATTS input form. Click on HELP below the table for information about DC to AC derate

factors.

PW T‘I If the default overall DC to AC derate factor of 0.77 is not appropriate for vour PV system, you
e
Walls

Calculator for Overall DC to AC Derate Factor

Component Derate Factors Component Range of
Derate Values Acceptable Values

PV module nameplate DC rating 0.95 0.80-1.03
Inverter and Transformer 0.92 0.88-0098
Mismatch 0.98 0.97-0.995
Diodes and connections 0.995 0.99 - 0.997
DC wiring 0.98 0.97-0.99
AC wiring 0.99 0.98 - 0.993
Soiling 0.95 0.30-0.9935
System availability 0.98 0.00 - 0.995
Shading 1 0.00 - 1.00
Sun-tracking 1 0.95-1.00
Age 1 0.70 - 1.00
Overall DC to AC derate factor 0.769

HELP

(8 € Internet HA00%

GridSolar will use these inputs ¢alculatehourly solar output for thBITA Resourcausingthe
PVWatts calculator. GridSolavill take the maximum hourly output oceung at hour ending
3:00 pmEastern Prevailing Timir the months of July and August (maximum of the 62
individual calculated hourly outpytas thenitial Capacity Rating

il. Dynamic Capacity Rating

For NTA Resoures that are less than 25 kW, the resource is required to provide to GridSolar,
after the fact, monthly net generation. For NTA Resources that are greater than 25 kW, the
resource must provide GridSolar with-lome access to actual generation output.d&oilar will
provide CMP with online access to this data.

GridSolar will not make any dynamic adjustments to the Initial Capacity Ratings of NTA
Resources except in those situations where the specific NTA Resource is no longer in place, is
inoperable or haseased to function, or operates in a manner different from that which was
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proposed, including performance degradation. Each NTA Resource must notify GridSolar
immediately whenever a resource is planned to be or becomes no longer in place, inoperable, or
ceases to function, or operates in a manner different from that which was proposed, including
performance degradation. In turn, GridSolar will update its resource availability table and notify
CMP of the changes. In these cases, the Capacity Rating widljligted to reflect the change.

This adjustment will be based in the output of the installation during the system peak hour of
each summer month and the system peak hour of each winter month.

c. Wind Turbines
i. Initial Capacity Rating

The Initial Capacity Ring of Wind Turbine projects will be set equal to the AC nameplate
capacity of the project multiplied by 10%.

ii. Dynamic Capacity Rating

For NTA Resources that are less than 25 kW, the resource is required to provide to GridSolar
after the fact, monthly net generation. For NTA resources that are greater than 25 kW, the
resource must provide GridSolar with-lome access to actual generation output. GridSolar will
provide CMP with online access to this data.

GridSolar will not nake any dynamic adjustments to the Initial Capacity Ratings of NTA
Resources except in those situations where the specific NTA Resource is no longer in place, is
inoperable or has ceased to function, or operates in a manner different from that which was
proposed, including performance degradation. Each NTA Resource must notify GridSolar
immediately whenever a resource is planned to be or becomes no longer in place, inoperable, or
ceases to function, or operates in a manner different from that which wasgapmcluding
performance degradation. In turn, GridSolar will update its resource availability table and notify
CMP of the changes. In these cases, the Capacity Rating will be adjusted to reflect the change.
This adjustment will be based in the outpfithe installation during the system peak hour of

each summer month and the system peak hour of each winter month

d. Tidal Power (Storage/NonStorage)
i. Initial Capacity Rating

The Initial Capacity Rating of each Storage project will be set equal to the A€prate

capacity of the facility multiplied by 10%. GridSolar will evaluate the Initial Capacity Rating of
each NorStorage Tidal Power project based on the nameplate capacity and projected current
flows.
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ii. Dynamic Capacity Rating

For NTA resources that akess than 25 kW, the resource is required to provide to GridSolar,
after the fact, monthly net generation. For NTA Resources that are greater than 25 kW, the
resource must provide GridSolar with-lome access to actual generation output. GridSolar will
provide CMP with online access to this data.

GridSolar will not make any dynamic adjustments to the Initial Capacity Ratings of NTA
Resources except in those situations where the specific NTA Resource is no longer in place, is
inoperable or has ceasedtmction, or operates in a manner different from that which was
proposed, including performance degradation. Each NTA Resource must notify GridSolar
immediately whenever a resource is planned to be or becomes no longer in place, inoperable, or
ceases tounction, or operates in a manner different from that which was proposed, including
performance degradation. In turn, GridSolar will update its resource availability table and notify
CMP of the changes. In these cases, the Capacity Rating will be adpustflddt the change.

This adjustment will be based in the output of the installation during the system peak hour of
each summer month and the system peak hour of each winter month

e. Hydroelectric (Non-Storage)
i. Initial Capacity Rating

GridSolarwill evaluate each hydroelectric facility to determine its Initial Capacity Rating, based
on theAC nameplate capacity, historic river or body of water current flows during summer
months and head elevation.

ii. Dynamic Capacity Rating

For NTA Resources thatre less than 25 kW, the resource is required to provide to GridSolar,
after the fact, monthly net generation. For NTA resources that are greater than 25 kW, the
resource must provide GridSolar with-lome access to actual generation out@ridSolar wil
provide CMP with online access to this data.

GridSolar will not make any dynamic adjustments to the Initial Capacity Ratings of NTA
Resources except in those situations where the specific NTA Resource is no longer in place, is
inoperable or has ceastxfunction, or operates in a manner different from that which was
proposed, including performance degradation. Each NTA Resource must notify GridSolar
immediately whenever a resource is planned to be or becomes no longer in place, inoperable, or
ceasesd function, or operates in a manner different from that which was proposed, including
performance degradation. In turn, GridSolar will update its resource availability table and notify
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