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I. Overview and Summary 

GridSolar received a dozen responses to its RFP for Non-Transmission Alternatives (NTAs) to provide grid 

ǊŜƭƛŀōƛƭƛǘȅ ǎŜǊǾƛŎŜ ǘƻ /atΩǎ ŜƭŜŎǘǊƛŎ ƎǊƛŘ ƛƴ ǘƘŜ .ƻƻǘƘōŀȅ wŜƎƛƻƴΦ  .ŀǎŜŘ ƻƴ ƻǳǊ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ǘƘŜǎŜ 

proposals, we are recommending that the Commission approve GridSolar 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 

ǎŀǾƛƴƎǎ ǘƻ /atΩǎ Ǌŀǘepayers over the 10-year period through 2022 compared to the $18 million 

transmission solution. 

 

II. Proposals Received 

A. Overview 

GridSolar received a dozen responses to our request for Non-Transmission 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 category and within each category, the name of the project 

proposed.  Columns 2 and 3 show the nominal (nameplate) and GridSolar estimated 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 resources, there 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 of $/kW-month, except for the Up-

front amounts, which are total dollars.  There are three time periods shown ς Up Front, Years 1-3 and 

Years 4-10.  The only projects for which up-front payments and requested are the two Back-up 

Generators (BUGS) at the Maine State Aquarium and St. Andrews Hospital.  This money is for conversion 

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.   

/ƻƭǳƳƴ т ǇǊƻǾƛŘŜǎ DǊƛŘ{ƻƭŀǊΩǎ ŜǎǘƛƳŀǘŜ ƻf the expected lifespan for each NTA resource.  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 and in part 

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 GridSolar 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 $/kW-month using an 8% discount rate.  We will discuss this column 

later in the Evaluation Section. 

We have provided each of the proposals to the Commission and appropriate parties on-line, and will not 

go through each in detail in this report.  Rather, our discussion of the proposed NTAs will focus on what 

we believe to be the most important aspects of each NTA proposed. 

1. Battery ς Convergent 

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

1 MW and 2 MW, and two options for compensation ς a front-end loaded option and a 10-year levelized 

ƻǇǘƛƻƴΦ  Lƴ ŀƭƭ ŎŀǎŜǎΣ /ƻƴǾŜǊƎŜƴǘΩǎ b¢! ƻǇǘƛƻƴǎ ŀǊŜ ŀǾŀƛƭŀōƭŜ ǘƻ DǊƛŘ{ƻƭŀǊ ŦƻǊ ŀ мл-year period.  In 

addition, Convergent proposed sharing 25% of any energy market revenues earned by dispatch of the 

batteries against on- and off-peak 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 unit needs 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 

ISO-NE market. 

2. Maine Micro-Grid 

Maine Micro-Grid, a company formed specifically to respond to this RFP, has proposed a mix of NTA 

resource technologies to provide an integrated NTA.  The specific technologies include solar PV, back-up 

generation (propane), a battery storage device and an ice banking system to meet air conditioning 

requirements.  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 includes off-site solar projects on 

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

Boothbay Region. 

The concept behind the co-location 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, the provision of 

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 a widespread and prolonged power outage. 

3. Conservation ς Efficiency Maine Trust 

Efficiency Maine Trust (EMT) has submitted two energy conservation proposals.  The first is what it 

ǊŜŦŜǊǎ ǘƻ ŀǎ άŎƻƴǎŜǊǾŀǘƛƻƴέ ŀƴŘ ƛƴŎƭǳŘŜǎ ǇǊƛƳŀǊƛƭȅ ƭƛƎƘǘƛƴƎ ǊŜǘǊƻŦƛǘǎ ŀǘ ǘƘǊŜŜ specific locations.  The 

ǎŜŎƻƴŘ ƛǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άŘƛǊŜŎǘ ƛƴǎǘŀƭƭέ ŀƴŘ ƛƴŎƭǳŘŜǎ ŀ ǿƛŘŜ ǾŀǊƛŜǘȅ ƻŦ ƭƛƎƘǘƛƴƎ ǳǇƎǊŀŘŜǎ ƛƴ ǾŀǊƛƻǳǎ 

unspecified facilities within the region.  The capacity of each NTA has already been adjusted by EMT to 

reflect on-peak coincidence, and therefore available capacity to Grid Solar. 
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4. BUGS 

We received one fully developed proposal for the use of a back-up generator as an NTA resource.  This 

was proposed by Maine Micro-Grid, which intends to utilize an existing back-up generator at the YMCA 

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 region ς the Maine State 

Aquarium and St. Andrews Hospital, each of which operates back-up 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 units to operate 

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 estimated up-front cost for the 

conversion and a nominal monthly per kW payment 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 smart grid 

ŎƻƻǊŘƛƴŀǘƻǊ ŦƻǊ ǘƘŜ tƛƭƻǘΣ DǊƛŘ{ƻƭŀǊΩǎ ŀŎǘƛǾƛǘƛŜǎ ǿƻǳƭŘ ōŜ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ŜŀŎƘ ǇǊƻƧŜŎǘΦ  DǊƛŘ{ƻƭŀǊ ǿƻǳƭŘ ƴƻǘ 

have any financial interest in either of the projects. 

  

5. Solar 

The solar projects proposed are standard roof-top projects located on buildings in the Boothbay Region.  

Two of the proposed installations are part of the Maine Micro-Grid proposal, as discussed above.  The 

same developer that is partnering with Maine Micro-Grid on these projects also proposed two stand-

alone rooftop solar PV systems for two 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.  GridSolar is 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 250 kW level for Demand Response 

and well above the 250 kW level for Solar PV, Battery Storage and BUGS.      

 

III. 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 guidance that costs are an important consideration.   The short-term 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 ς (1) on an annual revenue requirement basis and (2) on an expected life 

levelized equivalent cost per kW-month.  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 per kW-month 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 kW-month, which, if held constant over the expected life, would result in 

the same net present value.1  The results are presented and discussed in the next section. 

B. Capability of Performance 

There are two important dimensions to performance capability ς (1) being on-line and operational by 

July 1, 2013, 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 the bids 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 an attachment 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 ς Maine Micro-Grid and Goggin Company.  These comments are discussed in the following 

section.  

 

IV. Evaluation 

A. Cost Analysis 

The expected life levelized costs are shown in the far-right column on Figure 1.  The calculations of these 

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

range from a low of $5Φуу ŦƻǊ ƻƴŜ ƻŦ 9a¢Ωǎ ŜƴŜǊƎȅ ŎƻƴǎŜǊǾŀǘƛƻƴ ǇǊƻƧŜŎǘǎ ǘƻ ŀ ƘƛƎƘ ƻŦ ϷурΦлл ŦƻǊ ǘƘŜ м 

MW Battery Storage device proposed by Convergent. 

                                                           
1 We made one change for solar PV by adjusting the performance by an expected 0.5% degradation each year over 
the 10-year period.  This was the only NTA resource to which we applied performance degradation. 
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The Maine Micro-Grid proposal is an integrated proposal involving four NTA technologies, but priced as 

a single price per kW-month.  This makes it difficult to compare the Battery Storage component of the 

Maine Micro-Grid proposal with those submitted by Convergent.  To do this comparison, we have 

unbundled the Maine Micro-Grid integrated proposal based on certain assumptions that are consistent 

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

As noted in Figure 2, we assumed that the stand-alone bid for the solar PV component of the Maine 

Micro-Grid bid would be comparable to the lower price bid by ReVision Energy in its stand-alone 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 to the bid price submitted by Convergent for the 1 MW option, 

increased during years 1-3 by $30/kW-month.  This figure has not been confirmed by Convergent.  

Finally, we have assumed a $40/kW-month 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 Micro-Grid.  This suggests that the Battery Storage component of the Maine Micro-Grid bid 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: 

¶ Heliotropic ς 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 background.  In 
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. 

  

¶ Efficiency Maine Trust ς EMT has bid a generic conservation 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 respective bids, the shortfall 
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 does not expect these to be issues for the smaller solar PV 

installations or the BUG installations.  However, the Maine Micro-Grid 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 Micro-Grid has included a provision concerning 

interconnection costs in excess of $100,000 that needs to be considered. 

2. Financing ς Maine Micro-Grid has added a financing condition to its obligations under 

Section 2.1.2(f).  Discussions with Maine Micro-Grid to date indicate that the company will 

be able to obtain financing for the proposed project.  There are no other NTA proposals 

where financing has been identified as a concern. 

3. NTA Resource Substitution ς Maine Micro-Grid has included a provision to substitute cells in 

its Battery Storage device in the fall of 2014.  (See section 3.7.)  This substitution will 

ƛƴŎǊŜŀǎŜŘ ǘƘŜ .ŀǘǘŜǊȅ {ǘƻǊŀƎŜ ǊŜǎƻǳǊŎŜΩǎ ŎŀǇŀŎƛǘȅ ōȅ рл҈ ǘƻ трл ƪ²Φ  ²Ŝ ƘŀǾŜ ƴƻǘ ŦŀŎǘƻǊŜŘ 

this provision into any of the analyses we have performed, since it is difficult to know today 

whether or not this optionality 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 MW; it meets the criteria set forth 

ƛƴ ǘƘŜ /ƻƳƳƛǎǎƛƻƴΩǎ hǊŘŜǊ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ƛƴŎƭǳǎƛƻƴ ƻŦ ŀ ōǊƻŀŘ ǊŀƴƎŜ ƻŦ b¢! ǊŜǎƻǳǊŎŜ ǘȅǇŜǎΤ ŀƴŘ ŀǎ 

discussed below, it will result in significant dollar savings to ratepayers compared to the expected costs 

of the transmission solution in this Boothbay Region. 

GridSolar recommends rejecting the higher of the ReVision Energy stand-alone solar projects.  While the 

expected life levelized cost is less than other recommended projects, its cost is out of line with similar 

projects of its type.  We believe that it is simply too much money to pay for solar PV. 

GridSolar also recommends rejecting the Battery Storage options submitted by Convergent.  The smaller 

of the options is a 1 MW unit, which would represent too high a capacity amount, 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 500 kW as a component of the Maine Micro-Grid 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 Micro-Grid project,  is a much higher cost resource than conservation, solar PV and BUGS on 

a $/kW-month 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 and provide 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 solution2.  As we show below, even with this 

relatively high cost NTA, the total revenue requirements of the 1.98 MW are well below the revenue 

requirements of the transmission solution, and over the 10-year period will provide save ratepayers 

more than $20 million.  Further, the Maine Micro-Grid proposal offers the Boothbay community 

additional health and safety benefits should the region suffer widespread power outages for sustained 

periods of time.  The micro-grid concept could play an important role in providing access to shelter, 

food, gasoline and other necessities.  While these benefits are beyond the scope of grid reliability, 

GridSolar believes that they weigh incrementally on the side of accepting the Maine Micro-Grid 

proposal. 

 

B. NTA Comparison 

The annual and cumulative revenue requirements for ten years are shown on Figure 3 for the 

recommended NTA proposals.  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 full year in 2013 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 Storage component representing fully 25% of the capacity requirement.  This 

comparison addresses only 2 MW of critical load, which is the expected load over the ten-year study 

period based on the Needs Assessment for this region.  The transmission solution can accommodate 

significant additional load growth at essentially no additional cost; however, over the ten year period 

under the NTA option, there are substantial savings ς approximately $22 million - that can be used to 

offset the costs of additional NTA resources 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 prices of certain 

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 Battery Storage 

unit proposed by Convergent.  To do this analysis, we have assumed that we could incorporate all of the 

Maine Micro-Grid components except the 500 kW Battery Storage device at prices comparable to those 

                                                           
2 GridSolar notes that the price shown for the Maine Micro-Grid project is well below their initial bid and is the 
result of negotiations between GridSolar and Maine Micro-Grid 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 removed the 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 configuration 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 Commission would authorize 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 GridSoƭŀǊΩǎ ƛƴǘŜǊƴŀƭ Ŏƻǎǘǎ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ϷнллΣлллΣ ōǳǘ ǿƻǳƭŘ 

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 

avoidance would save ratepayers an estimated $9 million or more and give the Commission an 

ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ǊŜǾƛǎƛǘ ǘƘŜ ǊŜƭƛŀōƛƭƛǘȅ ƛǎǎǳŜ ǿƛǘƘƛƴ ǘƘŜ ǊŜƎƛƻƴ ƛƴ ǘƘǊŜŜ ȅŜŀǊΩǎ ǘƛƳŜΦ  ¢ƘǳǎΣ ŜǾŜƴ ǳƴŘŜǊ ǘƘŜ 

worst case scenario ratepayers would be better off under the non-transmission hybrid approach than 

under the transmission only solution. 
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Figure 1 

 

 

¢ƘŜ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ƴƻƳƛƴŀƭ ŀƴŘ DǊƛŘ{ƻƭŀǊ ŎŀǇŀŎƛǘȅ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ŀŘƧǳǎǘƳŜƴǘ ŦƻǊ DǊƛŘ{ƻƭŀǊΩǎ 

expected peak requirement at hour ending 1500 DST in July and August.

Summary - Resposes to RFP

Expected Levelized Cost

Nominal GridSolar Up Front 3-Year Term Years 4 - 10 Lifespan at 8% over Life

(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

Capacity
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Figure 2 

 

Figure 3 

 

Evaluating Maine Micro-Grid Bid

Capacity

Rating

(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.

Bid Prices ($/kW-month)

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 Requirement
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Figure 4 
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8.1.2 RFP II ς August 21, 2013 

 

Evaluation of Responses to the Request for 

Proposals ς RFP II for Non-Transmission 

Alternatives for the Boothbay Pilot Project and 

Recommendations to the Commission 
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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 I of 

ǘƘŜ b¢! ǎƻƭƛŎƛǘŀǘƛƻƴ ǇǊƻŎŜǎǎ ŦƻǊ ǘƘŜ .ƻƻǘƘōŀȅ wŜƎƛƻƴ tƛƭƻǘ tǊƻƧŜŎǘ όάwCt LέύΣ DǊƛŘ{ƻƭŀǊ ƛǎǎǳŜŘ ŀ Ŧƻƭƭƻǿ-up 

wŜǉǳŜǎǘ ŦƻǊ tǊƻǇƻǎŀƭǎ όάwCt LLέύ ƻƴ aŀȅ ннΣ 2013 with responses due on or before  July 31, 2013.  

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

MWs.3  Bids were received in five NTA Resource categories ς Solar PV, Conservation, Demand Response, 

Battery Storage and Back-ǳǇ DŜƴŜǊŀǘƛƻƴ όά.¦D{έύΦ  ²Ŝ ƘŀǾŜ ǇƻǎǘŜŘ ŎƻǇƛŜǎ ƻŦ ǘƘŜ ŘƻŎǳƳŜƴǘǎ ǎǳōƳƛǘǘŜŘ 

by each bidder on our web site at www.gridsolar.com/RFPII.  These documents are confidential under 

Protective Order No. 3.  The user-id 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 

GridSolar 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 NTA Resources procured under RFP I will result in a total 

ƻŦ мΣутп ƪ² ŀƴŘ ǇǊƻǾƛŘŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ϷмтΦс Ƴƛƭƭƛƻƴ ƻŦ ǎŀǾƛƴƎǎ ǘƻ /atΩǎ ǊŀǘŜǇŀȅŜǊǎ ƻǾŜǊ ǘƘŜ мл-year 

period through 2023 compared to the $18 million transmission solution, net of the costs of the hybrid 

components. 

 

VII. Review of RFP I Results and Implementation 

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

and an update on the status of those NTA Resources under contract.  This is provided in Figure 2.  Figure 

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 Commercial hǇŜǊŀǘƛƻƴǎ 5ŀǘŜ όά/h5έύ ŦƻǊ ŜŀŎƘ b¢! wŜǎƻǳǊŎŜΦ 

There are a few items that we wish to highlight: 

¶ As noted above, the Maine Micro Grid Project has been withdrawn. 

¶ 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 subsequent section, 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. 
 

http://www.gridsolar.com/RFPII
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a short period of time.  The property owner has submitted a proposal in RFP II to take over the 

NTA Resource on November 1, 2013 should its proposal be approved by the Commission.  The 

up-front costs related to this project permit a lower bid for this NTA Resource in RFP II. 

¶ 9ŦŦƛŎƛŜƴŎȅ aŀƛƴŜ ¢Ǌǳǎǘ όά9a¢έύ ǿŀǎ ƳƻǊŜ ǎǳŎŎŜǎǎŦǳƭ ƛƴ ǎƻƭƛŎƛǘƛƴƎ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǘǿƻ ŜƴŜǊƎȅ 

conservation NTA Resources than it anticipated.  GridSolar has accepted the full amount of 

actual conservation achieved in each NTA Resource. 

¶ 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 accounted for this in Figure 2. 

¶ 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 facility until the replacement building is up, which means that this 

component of the NTA Resource will have a later COD than the other three. 

¶ The Lafayette Hotel NTA Resources are scheduled to be completed this fall.  With the later than 

expected start this year, the NTA Resource developer delayed construction so as not to 

inconvenience guests at the two hotel properties during the height of the tourist season. 

 

VIII. Overview of Proposals Received 

GridSolar received 22 bid responses to our request for Non-Transmission 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 category and 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 

ōŜ ŘŜǾŜƭƻǇŜŘ ƛŦ ǘƘŀǘ ōƛŘ ƛǎ ŀŎŎŜǇǘŜŘΦ  ¢ƘŜǎŜ ŀŘƧǳǎǘƳŜƴǘǎ ŀǊŜ ōŀǎŜŘ ƻƴ DǊƛŘ{ƻƭŀǊΩǎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ 

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 of $/kW-month, except for the Up-

front amounts, which are total dollars.  There are three time periods shown ς Up Front, Years 1-3 and 

Years 4-10.  There are no projects for which up-front payments are requested. 4  

/ƻƭǳƳƴ т ǇǊƻǾƛŘŜǎ DǊƛŘ{ƻƭŀǊΩǎ ŜǎǘƛƳŀǘŜ ƻŦ ǘƘŜ ŜȄǇŜŎǘŜŘ ƭƛŦŜspan for each NTA resource.  We have 

assumed that any solar facility and BUG units would remain for 20 or more years.  In contrast, we have 

                                                           
4 We have not shown the costs for a two-year contract.  In each instance, 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 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 GridSolar for reliability purposes 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 the facilities 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 $/kW-month using an 8% discount rate.  We 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 parties via a confidential 

on-line posting, and will not go through each in detail in this report.  Rather, our discussion of the 

proposed NTAs will 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. 

Ameresco has proposed an NTA Resource comprised of three different components, similar to the NTA 

Resource proposed by Maine Micro Grid under RFP I, without the Ice Bear demand response 

component.  All of the resources will be located at or adjacent to the Boothbay Regional YMCA.  These 

are described below: 

¶ Solar PV ς 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, respectively.  Based on the orientation and tilt angle of the three 

installations, GridSolar expects the Capacity Rating to be around 172 kW (AC). 

¶ BUGS ς The BUG component of the Ameresco NTA Resource is a 100 kW Onan propane 

generator that will be interconnected to operate in parallel with the grid. 

¶ Battery Storage ς 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 2 hours of capacity at its full nameplate rating. 

 

2. Convergent Energy + Power 
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/ƻƴǾŜǊƎŜƴǘ 9ƴŜǊƎȅ Ҍ tƻǿŜǊ όά/ƻƴǾŜǊƎŜƴǘέύ ƛǎ ŀ bŜǿ ¸ƻǊƪ ōŀǎŜŘ ŎƻƳǇŀƴȅ ǘƘŀǘ Ƙŀǎ ǎǳōƳƛǘǘŜŘ ǘƘǊŜŜ 

similar advanced lead acid battery storage NTA Resources proposals under RFP II.  The three proposals 

are defined as follows: 

500 kW Charging:       Zero SOC to 100% SOC ς 8 hr  
Discharging:  100% SOC to Zero SOC ς 6 hr at full nameplate 

750 kW Charging:       Zero SOC to 100% SOC ς 8 hr  
Discharging:  100% SOC to Zero SOC ς 6 hr at full nameplate 

1,000 kW Charging:       Zero SOC to 100% SOC ς 8 hr  
Discharging:  100% SOC to Zero SOC ς 6 hr at full nameplate 

[Note:  SOC means State of Charge] 

Convergent has proposed to act as the developer of the project and has included Lockheed Martin, Plaza 

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 acceptable location, 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 includes the cost of replacement to provide a 10-year 

NTA Resource capable of operating at its full capacity rating. 

Convergent bid a similar NTA Resource into RFP I.  By comparison, Convergent bid a price of $195/kW 

month (with a $10/kW month for years 4-10) in RFP I for a 1,000 kW battery with a maximum run time 

of 4 hours.  This results in a 10-year levelized cost of $81/kW month.  The current bid is at $163.70/kW 

month (plus $21.30/kW month for years 4-10) for a 10-year levelized cost of $76/kW month.  This is for 

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, while MET 2 is 

smaller at 6.9 kW.  Goggins Energy developed two NTA Resources under RFP I, with a total Capacity 

Rating of just over 18 kW.  For comparison purposes, the price bid under RFP II is $50/kW month for 

three years, which is 25% less than the contract price for similar projects by Goggins Energy under RFP I. 

 

4. Ice Energy 

Ice Energy has submitted a bid to provide 250 kW of air-conditioning related peak load reduction.  Their 

bid is similar to the Ice Bear component of the Maine Micro Grid bid submitted in RFP I.  Ice 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 installed to 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 using off-peak 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 interruption of 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 as part of RFP I.  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 

ƎŜƴŜǊŀǘƻǊ ƛǎ ŀƭǊŜŀŘȅ ƛƴǎǘŀƭƭŜŘ ƻƴ a²aΩǎ ǇǊƻǇŜǊǘȅ ŀǘ мло LƴŘǳǎǘǊƛŀƭ tŀǊƪ wƻŀŘ ƛƴ .ƻƻǘƘōŀȅΣ ƛǎ Ŧully 

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 I of the RFP on 

ōŜƘŀƭŦ ƻŦ .ǊƻǿƴΩǎ ²ƘŀǊŦ ǎƻƭŀǊ ǇǊƻƧŜŎǘ ƛƴ ǇŀǊǘƴŜǊǎƘƛǇ ǿƛǘƘ {ǘŜǾŜ ¢ŜŜƭ όǎŜŜ ¢ŜŜƭ DǊŜŜƴ 9ƴŜǊƎȅΣ [[/ ōŜƭƻǿύ 

and who has decided to submit his own bids for Round II.  Oyster Creek has proposed four NTA 

Resources: 

¶ Oyster Creek 1 is a 40 kW conservation project involving the replacement of approximately 67 

older, less efficient in-room air conditioning units with SEER values in the 8 ς 10 range with high 

efficiency hŜŀǘ ǇǳƳǇǎ ǿƛǘƘ {99w ǊŀǘƛƴƎǎ ƻŦ нмΦр ǘƻ нтΦн ŀǘ ǘƘŜ .ǊƻǿƴΩǎ ²ƘŀǊŦ ŦŀŎƛƭƛǘȅΦ  {ƛƴŎŜ 

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 mid-20s will result in energy 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 hottest hours of the summer during 

peak load periods, it is likely that close to 100% of the efficiency gain will be captured for 

DǊƛŘ{ƻƭŀǊΩǎ ǇǳǊǇƻǎŜǎΦ  IƻǿŜǾŜǊΣ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ ǇǊƻŎŜŘǳǊŜǎ ŦƻǊ ŘŜǘŜǊƳƛƴƛƴƎ ǘƘŜ /ŀǇŀŎƛǘȅ 

Ratings of all NTA Resources, GridSolar will evaluate each installation on a case-by-case basis to 

determine Capacity Ratings for payment purposes should this proposed NTA Resource be 

approved by the Commission. 
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¶ Oyster Creek 2 is a 75 kW conservation project involving the replacement of approximately 67 

older, less efficient in-room air conditioning units with SEER values in the 8 ς 10 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 divided by its SEER 

rating, replacing units with an average SEER of 9 with those in the mid-20s will result in energy 

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 hottest hours of the summer during 

peak load periods, it is likely that close to 100% of the efficiency gain will be captured for 

DǊƛŘ{ƻƭŀǊΩǎ ǇǳǊǇƻǎŜǎΦ  IƻǿŜǾŜǊΣ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ ǇǊƻŎŜŘǳǊŜǎ ŦƻǊ ŘŜǘŜǊƳƛƴƛƴƎ ǘƘŜ /ŀǇŀŎƛǘȅ 

Ratings of all NTA Resources, GridSolar will evaluate each installation on a case-by-case basis to 

determine Capacity Ratings for payment purposes should this proposed NTA Resource be 

approved by the Commission. 

¶ hȅǎǘŜǊ /ǊŜŜƪ о ƛǎ пΦн ƪ² ƻŦ {ƻƭŀǊ t± ŜȄǇŀƴǎƛƻƴ ǘƻ ǘƘŜ .ǊƻǿƴΩǎ ²ƘŀǊŦ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀǇǇǊƻǾŜŘ 

under RFP I.  Since the pricing proposed in RFP II is different from that proposed in RFP I, 

GridSolar did not accept the upgrade under RFP I, but rather directed the bidder to submit a 

proposal under RFP II.  This is a traditional Solar PV NTA Resource proposal. 

¶ Oyster Creek 4 is 75 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 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 number 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 comparison purposes, the 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 Portland, Maine based company.   

¶ Solaris 1 is a 30 kW conservation project involving the replacement of older, less efficient in-

room air conditioning units with SEER values in the 8 ς 10 range with high efficient heat pumps 

with SEER ratings of 21.5 to 27.2 at a 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 the mid-20s will 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 hottest hours of the summer 

during peak load periods, it is likely that close to 100% of the efficiency gain will be captured for 

DǊƛŘ{ƻƭŀǊΩǎ ǇǳǊǇƻǎŜǎΦ  IƻǿŜǾŜǊΣ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ ǇǊƻŎŜŘǳǊŜǎ ŦƻǊ ŘŜǘŜǊƳƛƴƛƴƎ ǘƘŜ /ŀǇŀŎƛǘȅ 

Ratings of all NTA Resources, GridSolar will evaluate each installation on a case-by-case basis to 

determine Capacity Ratings for payment purposes should this proposed NTA Resource be 

approved by the Commission. 

¶ Solaris 2 is a 30 kW conservation project involving the replacement of older, less efficient in-

room air conditioning units with SEER values in the 8 ς 10 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 divided by its SEER rating, replacing units 

with an average SEER of 9 with those in the mid-20s 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 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, 

ƛǘ ƛǎ ƭƛƪŜƭȅ ǘƘŀǘ ŎƭƻǎŜ ǘƻ млл҈ ƻŦ ǘƘŜ ŜŦŦƛŎƛŜƴŎȅ Ǝŀƛƴ ǿƛƭƭ ōŜ ŎŀǇǘǳǊŜŘ ŦƻǊ DǊƛŘ{ƻƭŀǊΩǎ ǇǳǊǇƻǎŜǎΦ  

However, consistent with the procedures for determining the Capacity Ratings of all NTA 

Resources, GridSolar will evaluate each installation on a case-by-case basis to determine 

Capacity Ratings for payment purposes should this proposed NTA Resource be approved by the 

Commission. 

¶ 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 Power, Inc. 

Sparkplug Power has proposed the installation of either a 500 kW ς 1.2 MWh or a 1 MW ς 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 Westborough, 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% SOC ς 2 hr 36 min 
Discharging:  100% SOC to Zero SOC ς 2 hr 24 min 

1,000 kW Charging:       Zero SOC to 100% SOC ς 1 hr 12 min 
Discharging:  100% SOC to Zero SOC ς 1 hr 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, while the 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 start-up owned by Steve Teel, a person active in Round I of the RFP on behalf of 

9ŦŦƛŎƛŜƴŎȅ aŀƛƴŜ ¢Ǌǳǎǘ ŀƴŘ ǘƘŜ .ǊƻǿƴΩǎ ²ƘŀǊŦ ǎƻƭŀǊ ǇǊƻject and who has decided to submit his own bids 

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

¶ Teel Green Energy 1 is a 60 kW conservation project involving the replacement of older, less 

efficient in-room air conditioning units with SEER values in the 8 ς 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 mid-20s will 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 units will be 

operating on the hottest hours of the summer during peak load periods, it is likely that close to 

млл҈ ƻŦ ǘƘŜ ŜŦŦƛŎƛŜƴŎȅ Ǝŀƛƴ ǿƛƭƭ ōŜ ŎŀǇǘǳǊŜŘ ŦƻǊ DǊƛŘ{ƻƭŀǊΩǎ ǇǳǊǇƻǎŜǎΦ  IƻǿŜǾŜǊΣ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ 

the procedures for determining the Capacity Ratings of all NTA Resources, GridSolar will 

evaluate each installation on a case-by-case basis to determine Capacity Ratings for payment 

purposes should this proposed NTA Resource be approved by the Commission. 

¶ Teel Green Energy 2 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. 

 

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 short-term 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 ς (1) on an annual revenue requirement basis and (2) on an expected life 

levelized equivalent cost per kW-month.  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 per kW-month cost we have 

computed the net present value of the annual bid prices over the expected life at an 8% discount rate 
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and calculated the amount per kW-month, which, if held constant over the expected life, would result in 

the same net present value.5  The results are presented and discussed in the next section. 

B. Capability of Performance 

There are two important dimensions to performance capability ς (1) being on-line 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 requirement 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 certain NTA 

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 changes.  We received redlines from three of the recommended 

bidders ς Convergent, Ice Energy and MWM.  These comments are discussed in the following section.  

 

X. Evaluation 

A. Cost Analysis 

The expected life levelized costs are shown in the far-right column on Figure 1.  The calculations of these 

costs (expressed as $/kW-month) 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 proposal is an integrated proposal involving three NTA technologies, but priced as a 

single price per kW-month.  This makes it difficult to compare the Battery Storage component of the 

Ameresco proposal with those submitted by Convergent and Sparkplug Energy; however, 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 

                                                           
5 We made one change for solar PV by adjusting the performance by an expected 0.5% degradation each year over 
the 10-year period.  This was the only NTA resource to which we applied performance degradation. 
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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.  Unlike in RFP I 

where the Maine Micro Grid proposal was not supported by financing commitments, all three Battery 

Storage options have demonstrated 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 projects on-line.  As noted 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 mark-ups 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 Energy is asking for an assignment of the its revenues from 

GridSolar to CMP ς ǘƘŀǘ ƛǎΣ /at ǿƻǳƭŘ ǊŜƳƛǘ ǇŀȅƳŜƴǘ ŦƻǊ LŎŜ 9ƴŜǊƎȅΩǎ ŎŀǇŀŎƛǘȅ ŘƛǊŜŎǘƭȅ ǘƻ LŎŜ 9ƴŜǊƎȅ 

rather than through GridSolar.  We agreed to this provision conceptually for Maine Micro Grid under 

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

 

XI. Recommendations 

A. Summary 

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

Figure 1 for purposes of executing NTA Resource Contracts.  We believe that this recommendation, 

combined with the NTA Resources secured under RFP I, 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 criteria set forth in the 

/ƻƳƳƛǎǎƛƻƴΩǎ hǊŘŜǊ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ƛƴŎƭǳǎƛƻƴ ƻŦ ŀ ōǊƻŀŘ ǊŀƴƎŜ ƻŦ b¢! ǊŜǎƻǳǊŎŜ ǘȅǇŜǎΤ ŀƴŘ ŀǎ ŘƛǎŎǳǎǎŜŘ 

below, this recommendation will result in significant dollar savings to ratepayers compared to the 

expected costs of the transmission solution in this Boothbay Region. 

GridSolar recommends not accepting the 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, which we are 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 advising Sparkplug 
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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 Energy.6 

GridSolar is also recommending rejecting the 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 Resources contracted for under RFP I 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 estimated up-front costs and 

2013 lease fees associated with installation and interconnection of the 500 kW diesel BUG.   

Figure 4 shows the annual revenue requirements for the recommended RFP II NTA Resources, assuming 

in all cases that the expected capacity amounts are brought on-line at the bid prices per kW/month.  For 

simplicity, we have assumed that all NTA Resources in RFP II are on-line for the full 2014 calendar year. 

Figure 5 shows the cumulative revenue requirements for GridSolar as the sum of the revenue 

requirements for RFP I and RFP LL Ǉƭǳǎ ŀƴ ŜǎǘƛƳŀǘŜ ƻŦ DǊƛŘ{ƻƭŀǊΩǎ ŀŘƳƛƴƛǎǘǊŀǘƛǾŜ Ŏƻǎǘǎ ƻǾŜǊ ǘƘŜ мл-year 

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 less the transmission 

component of the hybrid NTA solution, which we have estimated to be $2 million.7 

This figure shows how cost effective the NTA hybrid solution is compared to the transmission only 

solution, even with the expensive Battery Storage component representing 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. 
 
7 In our review and recommendations of the results of RFP I, we did not include this offset. 
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requirement8.  This comparison addresses only 2 MW of critical load, which is the expected load over 

the ten-year study period based on the Needs Assessment for this region.  The transmission solution can 

accommodate significant additional load growth at essentially no additional cost; however, over the ten 

year period under the NTA hybrid solution, there are substantial savings ς approximately $17.6 million - 

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

Region exceed the projections over the initial ten years and continue to grow beyond9.  This additional 

$17.6 million can be expected to support higher amounts of NTA options on a dollar per kW basis, as the 

prices of certain 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 solution iƴ ŀ άǿƻǊǎǘ ŎŀǎŜέ ǳƴŘŜǊ ǿƘƛŎƘ ǘƘŜ /ƻƳƳƛǎǎƛƻƴ 

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 

would spend $5.тт Ƴƛƭƭƛƻƴ ƻƴ ŎƻƴǘǊŀŎǘǎ ǿƛǘƘ ǘƘŜ b¢! ǊŜǎƻǳǊŎŜǎ Ǉƭǳǎ DǊƛŘ{ƻƭŀǊΩǎ hϧa ŎƻǎǘǎΣ ōǳǘ ǿƻǳƭŘ 

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 operational.  The three 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 Pilot Project 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 

ǎŎŜƴŀǊƛƻΣ /atΩǎ ǊŀǘŜǇŀȅŜǊǎ ǿƻǳƭŘ ōŜ ōŜǘǘŜǊ ƻŦŦ ǳƴŘŜǊ ǘƘŜ bƻƴ-Transmission hybrid approach than 

under the transmission only solution. 

 

  

                                                           
8 We do not believe 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. 
 
9 ²Ŝ ƴƻǘŜ ǘƘŀǘ ǘƘŜ ƭƻŀŘ ǇǊƻƧŜŎǘƛƻƴ ƛƴ /atΩǎ Ƴƻǎǘ ǊŜŎŜƴǘ ǊŀǘŜ ŎŀǎŜ ƛƴŘƛŎŀǘŜǎ Ŧƭŀǘ ƻǊ ŘŜŎƭƛƴƛƴƎ ƭƻŀŘ ƻƴ ƛǘǎ ǎȅǎǘŜƳ 
ǳƴŘŜǊ ōŀǎŜ ŎŀǎŜ ŀǎǎǳƳǇǘƛƻƴǎΦ  DƛǾŜƴ DǊƛŘ{ƻƭŀǊΩǎ ŜŦŦƻǊǘǎ ƛƴ .ƻƻǘƘōŀȅ IŀǊōƻǊΣ ǿŜ ǿƻǳƭŘ ŀƴǘƛŎƛǇŀǘŜ ƭƻŀŘ ƛƴ ǘƘƛǎ 
pocket would be likely to follow the declining path shown for MACE conservation in the rate case. 



THE BOOTHBAY PILOT ς FINAL REPORT APPENDIXES 

January 19, 2016 

GridSolar, LLC  Appendix - 26 

Figure 1 

 
  

Summary - Resposes to RFP II

Expected Levelized Cost

Bid Expected Up Front 3-Year Term Years 4 - 10 Lifespan at 8% over Life

(kW) (kW) ($) ($/kW-month) ($/kW-month) (Years) ($/kW-month)

Solar

Ameresco 172.0 172.0 $203.00 $38.00 20 $71.81

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

Ameresco 500.0 500.0 $203.00 $38.00 10 $101.37

Convergent 1 500.0 500.0 $163.70 $21.30 10 $75.99

Convergent 2 750.0 750.0 $148.20 $20.60 10 $69.61

Convergent 3 1000.0 1000.0 $133.10 $20.10 10 $63.50

Sparkplug 1 500.0 500.0 $187.50 $12.50 10 $79.71

Sparkplug 2 1000.0 1000.0 $102.50 $12.05 10 $46.79

DR

Ice Bear 250.0 250.0 $110.00 $25.00 10 $57.65

BUGS

Ameresco 100.0 100.0 $203.00 $38.00 20 $69.28

MWM 500.0 500.0 $17.42 $19.04 20 $20.63

RFP I RFP II 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%

Capacity
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Figure 2 

   

Summary - NTA Resources Under Contract

Actual or

Project Developer Contract Expected Up Front 3-Year Term Years 4 - 10 Expected

(kW) (kW) ($) ($/kW-month) ($/kW-month) COD

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 25.9 $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.

Capacity Rating Prices
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Figure 3 

 

 

 

Figure 4 

RFP I - Executed Contracts

Contracted Expected

kW kW 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Solar

Brown's Wharf 20.50 20.50 $20.00 $20.00 $20.00 $22.00 $22.00 $22.00 $22.00 $22.00 $22.00 $22.00

Flagship 1 12.30 12.30 $66.85 $66.85 $66.85 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Flagship 2 5.73 5.73 $65.85 $65.85 $65.85 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Heliotropic 75.00 15.00 $50.40 $50.40 $50.40 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Lafayette 1 13.40 13.40 $50.00 $50.00 $50.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Lafayette 2 25.90 25.90 $50.00 $50.00 $50.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

ReVision 76.00 76.00 $50.00 $50.00 $50.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Efficiency

EMT 1 72.70 172.00 $15.32 $15.32 $15.32 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

EMT 2 58.80 65.00 $27.08 $27.08 $27.08 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

BUG

GridSolar 500.00 500.00 (No $/kW month charge - All up-front plus monthly rental)

Annual Revenue Requriements
Solar

Brown's Wharf $4,920 $4,920 $4,920 $5,412 $5,412 $5,412 $5,412 $5,412 $5,412 $5,412

Flagship 1 $9,867 $9,867 $9,867 $0 $0 $0 $0 $0 $0 $0

Flagship 2 $4,528 $4,528 $4,528 $0 $0 $0 $0 $0 $0 $0

Heliotropic $9,072 $9,072 $9,072 $0 $0 $0 $0 $0 $0 $0

Lafayette 1 $8,040 $8,040 $8,040 $0 $0 $0 $0 $0 $0 $0

Lafayette 2 $15,540 $15,540 $15,540 $0 $0 $0 $0 $0 $0 $0

ReVision $45,600 $45,600 $45,600 $0 $0 $0 $0 $0 $0 $0

Efficiency

EMT 1 $31,620 $31,620 $31,620 $0 $0 $0 $0 $0 $0 $0

EMT 2 $21,122 $21,122 $21,122 $0 $0 $0 $0 $0 $0 $0

BUG

GridSolar $100,000

Total Revenue Requirements - RFP I $250,310 $150,310 $150,310 $5,412 $5,412 $5,412 $5,412 $5,412 $5,412 $5,412

Contract Prices ($/kW month)
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Figure 5 

Annual Revenue Requirement

Contracted Expected

Solar kW kW 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Googins MET 1 18.2 18.2 $50.00 $50.00 $50.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Googins MET 2 6.9 6.9 $50.00 $50.00 $50.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Oyster Creek 3 4.2 4.2 $40.00 $40.00 $40.00 $22.00 $22.00 $22.00 $22.00 $22.00 $22.00 $22.00

Oyster Creek 4 75.0 7.5 $50.00 $50.00 $50.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Revision Energy 80.0 60.0 $40.00 $40.00 $40.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Solaris 3 50.0 5.0 $33.00 $33.00 $33.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00

Teel Green 2 50.0 5.0 $40.00 $40.00 $40.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00

Conservation

Oyster Creek 1 40.0 40.0 $40.00 $40.00 $40.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00

Oyster Creek 2 75.0 18.8 $35.00 $35.00 $35.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00

Solaris 1 30.0 30.0 $30.00 $30.00 $30.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Solaris 2 30.0 7.5 $25.00 $25.00 $25.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Teel Green 60.0 15.0 $30.00 $30.00 $30.00 $15.00 $15.00 $15.00 $15.00 $15.00 $15.00 $15.00

Battery

Convergent 1 500.0 500.0 $163.70 $163.70 $163.70 $21.30 $21.30 $21.30 $21.30 $21.30 $21.30 $21.30

DR

Ice Bear 250.0 250.0 $110.00 $110.00 $110.00 $25.00 $25.00 $25.00 $25.00 $25.00 $25.00 $25.00

BUGS

MWM 500.0 500.0 $17.42 $17.42 $17.42 $19.04 $19.04 $19.04 $19.04 $19.04 $19.04 $19.04

Annual Revenue Requirements
Solar

Googins MET 1 $10,920 $10,920 $10,920 $0 $0 $0 $0 $0 $0 $0

Googins MET 2 $4,140 $4,140 $4,140 $0 $0 $0 $0 $0 $0 $0

Oyster Creek 3 $1,999 $1,999 $1,999 $1,100 $1,100 $1,100 $1,100 $1,100 $1,100 $1,100

Oyster Creek 4 $4,500 $4,500 $4,500 $0 $0 $0 $0 $0 $0 $0

Revision Energy $28,800 $28,800 $28,800 $0 $0 $0 $0 $0 $0 $0

Solaris 3 $1,980 $1,980 $1,980 $600 $600 $600 $600 $600 $600 $600

Teel Green 2 $2,400 $2,400 $2,400 $600 $600 $600 $600 $600 $600 $600

Conservation

Oyster Creek 1 $19,200 $19,200 $19,200 $4,800 $4,800 $4,800 $4,800 $4,800 $4,800 $4,800

Oyster Creek 2 $7,875 $7,875 $7,875 $2,250 $2,250 $2,250 $2,250 $2,250 $2,250 $2,250

Solaris 1 $10,800 $10,800 $10,800 $0 $0 $0 $0 $0 $0 $0

Solaris 2 $2,250 $2,250 $2,250 $0 $0 $0 $0 $0 $0 $0

Teel Green $5,400 $5,400 $5,400 $2,700 $2,700 $2,700 $2,700 $2,700 $2,700 $2,700

Battery

Convergent 1 $982,200 $982,200 $982,200 $127,800 $127,800 $127,800 $127,800 $127,800 $127,800 $127,800

DR

Ice Bear $330,000 $330,000 $330,000 $75,000 $75,000 $75,000 $75,000 $75,000 $75,000 $75,000

BUGS

MWM $104,520 $104,520 $104,520 $114,212 $114,212 $114,212 $114,212 $114,212 $114,212 $114,212

Total Revenue Requirement - RFP II $1,516,984 $1,516,984 $1,516,984 $329,061 $329,061 $329,061 $329,061 $329,061 $329,061 $329,061

(Bid Prices in $/kW month)
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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 I 000s $250 $150 $150 $5 $5 $5 $5 $5 $5 $5 $0

RFP II 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
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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 of active NTA resources for 

one hour at 1 pm in the afternoon.  A summary of the test results follows. 

Test Specifications: 

¶ Time: 1:08 ς 2:07 PM EST 

¶ kW Requested: 474.2 

¶ Duration requested: 60 minutes 

¶ NTA Deployment Location: Boothbay Substation (209) 

Boothbay Substation 209 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 HARBOR CIRCUIT 209D1 MW 2.9 

7/1/2014 19:00 7/1/2014 15:00 BOOTHBAY HARBOR CIRCUIT 209D1 MW 3.09 

7/1/2014 18:00 7/1/2014 14:00 BOOTHBAY HARBOR CIRCUIT 209D1 MW 3.16 

7/1/2014 17:39 7/1/2014 13:39 BOOTHBAY HARBOR CIRCUIT 209D1 MW 3.18 

7/1/2014 17:00 7/1/2014 13:00 BOOTHBAY HARBOR CIRCUIT 209D1 MW 3.32 

7/1/2014 16:00 7/1/2014 12:00 BOOTHBAY HARBOR CIRCUIT 209D1 MW 3.15 
Table 1: Load Data, Substation 209, Circuit D1. 

DateTime(UTC) DateTime(Local) StationName PointName Value 

7/1/2014 20:00 7/1/2014 16:00 BOOTHBAY HARBOR CIRCUIT 209D2 MW 3.23 

7/1/2014 19:00 7/1/2014 15:00 BOOTHBAY HARBOR CIRCUIT 209D2 MW 3.1 

7/1/2014 18:00 7/1/2014 14:00 BOOTHBAY HARBOR CIRCUIT 209D2 MW 3.06 

7/1/2014 17:39 7/1/2014 13:39 BOOTHBAY HARBOR CIRCUIT 209D2 MW 3.08 

7/1/2014 17:00 7/1/2014 13:00 BOOTHBAY HARBOR CIRCUIT 209D2 MW 2.96 

7/1/2014 16:02 7/1/2014 12:02 BOOTHBAY HARBOR CIRCUIT 209D2 MW 2.94 

7/1/2014 16:00 7/1/2014 12:00 BOOTHBAY HARBOR CIRCUIT 209D2 MW 3.08 
Table 2: Load Data, Substation 209, Circuit D2. 

DateTime(UTC) DateTime(Local) StationName PointName Value 

7/1/2014 20:00 7/1/2014 16:00 BOOTHBAY HARBOR CIRCUIT 209D3 MW 2.28 

7/1/2014 19:00 7/1/2014 15:00 BOOTHBAY HARBOR CIRCUIT 209D3 MW 2.42 

7/1/2014 18:09 7/1/2014 14:09 BOOTHBAY HARBOR CIRCUIT 209D3 MW 2.33 

7/1/2014 18:00 7/1/2014 14:00 BOOTHBAY HARBOR CIRCUIT 209D3 MW 2 

7/1/2014 17:39 7/1/2014 13:39 BOOTHBAY HARBOR CIRCUIT 209D3 MW 1.9 

7/1/2014 17:07 7/1/2014 13:07 BOOTHBAY HARBOR CIRCUIT 209D3 MW 2.03 

7/1/2014 17:00 7/1/2014 13:00 BOOTHBAY HARBOR CIRCUIT 209D3 MW 2.49 

7/1/2014 16:00 7/1/2014 12:00 BOOTHBAY HARBOR CIRCUIT 209D3 MW 2.33 
Table 3: Load Data, Substation 209, Circuit D3. 

 

Summary of Results: 
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¶ Substation 209 Estimated Critical Load: 11.8 MW. 

¶ Load Prior to Test (1:00 PM EST): 8.77 MW (3.32/2.96/2.49). 
o 74.3% of critical load; 

¶ Load During Test (1:39 PM EST): 8.16 MW (3.18/3.08/1.9). 
o 69.2% of critical load; 
o Reduction of  610 kW compared to load prior; 
o Reduction of 450 kW compared to load after; 

¶ Load After Test (3:00 PM EST): 8.61 (3.09/3.1/2.42). 
o 73% of critical load. 

Active NTA resources Dispatched 

¶ Distributed Generation ς 455 kW (Diesel BUG at 90% of 500 kW prime capacity) 
o Time: 1:07:02 ς 2:10:36 PM EST 
o Run Time: 1:03:34 
o kW: 469.17 
o Ramp Up to full load: 24 seconds 
o Ramp Down to no load: 240 seconds 

¶ Demand Response (DR) ς 23.42 kW (5 Ice Bear Units,  at 80.2% of 29.2 kW of total capacity) 
o Meadow Mall DR ς 20.23 kW 
o Boothbay Harbor Inn DR ς 3.19 kW 

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

Location Name kW Nameplate Type 

Boothbay Harbor Inn 4 Demand Reduction 
       Table 4: Active NTA resources 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 
        Table 5: Active NTA resources on Circuit D3. 

Passive NTA resources in Operation 

¶ Thermal Energy Storage (reported capacity ,1:00 ς 2:00 PM EST, July 1, 2014) 
o 178 kW 

¶ PV Solar Generation (calculated capacity ,1:00 ς 2:00 PM EST, July 1, 2014) 
o 151.5 kW  

¶ Energy Efficiency Load Reduction (calculated capacity, 1:00 ς 2:00 PM EST, July 1, 2014) 
o 256.42 kW 

Net Results 

¶ Total Distribution System Load Reduction ς 1,078.51kW. 

  



THE BOOTHBAY PILOT ς FINAL REPORT APPENDIXES 

January 19, 2016 

 

GridSolar, LLC  Appendix - 33 

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) 

and the DR Ice Bear units.  The Ice Bear units came on-line as 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 inadequate panel 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 Active NTA resources (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 generator (BUG) failed when the protective 

ǊŜƭŀȅ ƳŜŀǎǳǊŜŘ ƎǊƛŘ ŎƻƴŘƛǘƛƻƴǎ ƻǳǘǎƛŘŜ ƻŦ /atΩǎ ƛƴǘŜǊŎƻƴƴŜŎǘƛƻƴ ǎǘŀƴŘŀǊŘǎΦ ¢Ƙƛǎ ŎŀǳǎŜŘ ǘƘŜ ǊŜƭŀȅ ōǊŜŀƪŜǊ 

to open to the tripped position. GridSolar addressed the breaker the same day, and the generator was 

again made available.  

July 29, 2014 Test Specifications: 

¶ Time: 3:52 ς 4:52 PM EST  

¶ kW Requested: 29.2 

¶ Duration requested: 60 minutes 

¶ NTA Deployment Location: Boothbay Substation (209) 

 

Boothbay Substation 209 load data before, during and after testing (Circuits D1, D2, & D3): 

DateTime(UTC) DateTime(Local) StationName PointName Value 

7/29/2014 19:00 7/29/2014 15:00 BOOTHBAY HARBOR CIRCUIT 209D1 MW 2.99 

7/29/2014 20:00 7/29/2014 16:00 BOOTHBAY HARBOR CIRCUIT 209D1 MW 2.84 

7/29/2014 21:00 7/29/2014 17:00 BOOTHBAY HARBOR CIRCUIT 209D1 MW 3.14 

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

DateTime(UTC) DateTime(Local) StationName PointName Value 

7/29/2014 19:00 7/29/2014 15:00 BOOTHBAY HARBOR CIRCUIT 209D2 MW 2.92 

7/29/2014 20:00 7/29/2014 16:00 BOOTHBAY HARBOR CIRCUIT 209D2 MW 3.16 

7/29/2014 20:06 7/29/2014 16:06 BOOTHBAY HARBOR CIRCUIT 209D2 MW 3.39 

7/29/2014 21:00 7/29/2014 17:00 BOOTHBAY HARBOR CIRCUIT 209D2 MW 3.38 

7/29/2014 19:00 7/29/2014 15:00 BOOTHBAY HARBOR CIRCUIT 209D2 MW 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 HARBOR CIRCUIT 209D3 MW 2.28 

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

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

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

Summary of Results: 

¶ Substation 209 Estimated Critical Load: 11.8 MW. 

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

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

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

Active NTA resources Dispatched 

¶ Demand Response (DR) ς 23.66 kW (5 Ice Bear Units, at 81% of 29.2 kW of total capacity) 
o Meadow Mall DR ς 20.47 kW 
o Boothbay Harbor Inn DR ς 3.19 kW 

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

Location Name kW Nameplate Type 

Boothbay Harbor Inn 4 Demand Reduction 
       Table 5: Active NTA resources 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: Active NTA resources on Circuit D3. 

Passive NTA resources in Operation 

¶ Thermal Energy Storage (reported capacity ,4:00 ς 5:00 PM EST, July 29, 2014) 
o 199.78 kW 

¶ PV Solar Generation (calculated capacity , 4:00 ς 5:00 PM EST, July 29, 2014) 
o 39.8 kW (cloudy day, ambient temperatures averaged 74.3 F during test hours) 

¶ Energy Efficiency Load Reduction (calculated capacity, 4:00 ς 5:00 PM EST, July 29, 2014) 
o 256.42 kW 

Net Results 

¶ Total Distribution System Load Reduction ς 519.66kW. 
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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 

ǊŜƭŀȅ ƳŜŀǎǳǊŜŘ ƎǊƛŘ ŎƻƴŘƛǘƛƻƴǎ ƻǳǘǎƛŘŜ ƻŦ /atΩǎ ƛƴǘŜǊconnection standards. This caused the relay breaker 

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, Friday, 14:00 ς 15:00 
 

GridSolar initiated a test of its NTA resources on Friday, July 10 at 2:00 pm for a period of one hour.  

Temperatures on that day were at their highest of the year-to-date.  No advance warning was provided 

to the Battery Storage unit or to the Ice Bear units that are deployed in a demand response mode.  The 

results of this event are presented and discussed below. 10 

Summary of NTA resource Performance  

During the July 10, 2015 event two Ice Bear units located at the Boothbay Animal Hospital were 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 bucket. All other NTA resources were available and performed 

as requested.  The total load reduction delivered by GridSolar over the one-hour test was just under 

1,700 kW.  

Discussion 

Table 1-1 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 each hour.  We include temperature, humidity and 

general cloud cover conditions. 

The next set of information provides data on the Active NTA resources.  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 Active NTA resources in each of the hours during the event we show the amount of energy 

                                                           
10 GridSolar will use this reporting format for reporting all future test, audit or performance results. 
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requested, the actual amount of energy delivered and the performance, measured as the ratio of actual 

to requested energy.11  The actual energy shown is the average over each specific hour.  In those 

instances where an Active NTA resource fails 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 later in the 

report. 

The next set of information provides data on the Passive NTA resources.  Since these resources may be 

operating in the hour before and the hour after the event, we provide available performance 

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 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 even lower than 

those reported. 

For PV Solar and Peak Shifting Passive NTA resources, 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 delivered directly or indirectly to 

the grid is equal to its actual energy delivered, which is measured. 

For PV Solar, GridSolar uses actual generation data for those sites where we have direct access to the 

monitoring and data logging system.  Where GridSolar does not have direct access to the output of the 

solar PV systems (these are the smaller systems), we have estimated production by using the ratio of 

actual generation to expected generation taken from those 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 Active NTA resources over the event, including the hour before and the hour after the event.  This is 

the sum of the totals reported for the Active NTA resources (which only provide relief during the event, 

itself) and the Passive NTA resources (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 after the event.  We also show 

                                                           
11 CƻǊ ŎƻƴǾŜƴƛŜƴŎŜ ǿŜ ǊŜŦŜǊ ǘƻ ǘƘŜ ƻǳǘǇǳǘ ƻŦ ǘƘŜ b¢! ǊŜǎƻǳǊŎŜǎ ŀǎ άŜƴŜǊƎȅέ ŜǾŜƴ ǘƘƻǳƎh we are purchasing 
άŎŀǇŀŎƛǘȅέΦ 
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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 summary table ǎƘƻǿǎ ǿƘŀǘ ǿŜ Ŏŀƭƭ άwŜŎƻƴǎǘƛǘǳǘŜŘ [ƻŀŘέΦ  ¢Ƙƛǎ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ŀŎǘǳŀƭ 

load at the Boothbay Substation plus the total amount of lead relief provided by the Passive and Active 

NTA resources during the event and during the hour before and the hour after the event. 

The data in the summary table is shown graphically in Figures 1-1 through 1-4 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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Table 1-1 Overview of Test 

 Prior Hour 
13:00-14:00 

Test Hour 1 
14:00-15:00 

Post Hour 
15:00-16:00 

Weather    

Temperature 79° 80.1° 82° 

Humidity 47% 39% 39% 

Conditions Scattered Clouds Clear Partly Cloudy 

Active NTA resources    

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 
(kW) 

 16.2  

- Actual (kW)  16.2  

Active Totals    

- Expected (kW)  971.2  

- Actual (kW)  979.2  

- Performance (%)  100.8%  

Passive NTA resources    

PV Solar    

- % of Capacity Offline 0% 0% 0% 

- Expected at 100% Capacity 
(kW) 

231.6 214.4 178.1 

- Actual (kW) 231.6 214.4 178.1 

Efficiency    

- Expected (kW) 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 
(kW) 

204.9 204.9 204.9 

- Actual (kW) 196.2 196.2 196.2 

Passive Totals    

- Expected (kW) 692.9 675.7 639.4 

- Actual (kW) 684.2 667 630.7 

- Performance (%) 98.4% 98.4% 98.3% 

Load Relief    

- Expected (kW) 692.9 1,646.9 639.4 

- Actual (kW) 684.2 1,646.2 630.7 

- Performance (%) 98.7% 99.8% 98.3% 

Boothbay Substation    

- Load (kW) 8,390 7,410 8,510 

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

Reconstituted Load Totals    

- Passive NTA resources 9,074.2  9,140.7 

- All NTA resources 9,074.2 9,056.2 9,140.7 
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Figure 1-1 ǎƘƻǿǎ ǘƘŜ ŀŎǘǳŀƭ ƭƻŀŘƛƴƎǎ ƻƴ /atΩǎ {ŜŎǘƛƻƴ нлф ŎƛǊŎǳƛǘ ŦƻǊ ǘƘŜ ǇŜǊƛƻŘ ƻŦ ǘƘŜ ǘŜǎǘ ŀƴŘ ŦƻǊ ǘƘŜ 

hour before and the hour after the test.  The U-shaped reduction in loads during the test show the effect 

of dispatching the Active NTA resources ς the Battery Storage, diesel back-up generator and the 5 Ice 

Bear units operated in demand response mode.  Since Figure 1-1 shows actual loads, it does not portray 

the effect of load reductions from the Passive NTA resources 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.  

 

Figure 1-1: Actual 209 Circuit Loads Reported by CMP 
July 10, 2015 
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Figure 1-2 shows the reconstituted load over the same period to portray the effect of Passive NTA load 

reductions.  The Chart accounts for the Passive NTA resources that 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 measured and reported by CMP.  This deeper U-shaped figure shows 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 Table 1-1 as Actual Load Relief during the event period. 

 
Figure 1-2: Load Relief Provided by GridSolar 

 209 Circuit Loads Reconstituted to Include Generation and/or Load Reduction 
 from Passive NTA resources during the Hour Before/ After the Event 
 July 10, 2015 
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Figure 1-3 shows the performance of each of the categories of NTA resources during the event.  Note 

that the scale on the x-axis is negative, since the performance of each NTA resource reduces loads on 

the CMP system.  Generation data for the Battery and BUG were obtained from the logs for each unit.  

Over the one-hour period, the Battery delivered an average of 510 kW to the grid, with essentially no 

variability; the BUG delivered 453 kW also with essentially no variability.12   

Figure 1-3: 209 Circuit Loads - Load Reductions Due to Operations of All NTA resources 
   July 10, 2015 
 
 

 

 

                                                           
12 The 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. 
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Figure 1-4 combines Figures 1-2 and 1-3 and shows actual Section 209 loads, together with the 

reconstituted loads for the Passive NTA resources and the generation or load reductions resulting from 

the dispatch of the Active NTA resources.  The total amount of load reduction delivered by GridSolar 

over the one-hour test was just under 1,700 kW. 

 

Figure 1-4: 209 Circuit Loads ς 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, 12:00 ς 18:00 
 
GridSolar initiated a test of its NTA resources on Monday, August 17 at 12:00 for a period of six hours.  

Temperatures on that day were very hot and skies were clear.  No advance warning was provided to the 

Battery Storage unit or to the Ice Bear units that are deployed in a demand response mode.  Unlike the 

test on July 10th, this test event lasted six hours and called upon different Active NTA resources 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 during hour 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 of NTA resource Performance 

During the August 17, 2015 event one Ice Bear unit located at the Boothbay 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 bucket. All other NTA resources were available and performed as 

requested.  

Discussion 

Table 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 each hour.  We include temperature, humidity and 

general cloud cover conditions. 

The next set of information provides data on the Active NTA resources.  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 Active NTA resources in each of the hours during the event we show the amount of energy 

requested, the actual amount of energy delivered and the performance, measured as the ratio of actual 

to requested energy.13  The actual energy shown is the average over each specific hour.  In those 

instances where an Active NTA resource fails 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 later in this 

report.  As shown in Table 2-1, the Active NTA resources performed at slightly above 100% of their 

capacity ratings. 

                                                           
13 FƻǊ ŎƻƴǾŜƴƛŜƴŎŜ ǿŜ ǊŜŦŜǊ ǘƻ ǘƘŜ ƻǳǘǇǳǘ ƻŦ ǘƘŜ b¢! ǊŜǎƻǳǊŎŜǎ ŀǎ άŜƴŜǊƎȅέ ŜǾŜƴ ǘƘƻǳƎƘ ǿŜ ŀǊŜ ǇǳǊŎƘŀǎƛƴƎ 
άŎŀǇŀŎƛǘȅέΦ 
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The next set of information provides data on the Passive NTA resources.  Since these resources may be 

operating in the hour before and the hour after the event, we provide available performance 

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 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 even lower than 

those reported. 

For PV Solar and Peak Shifting Passive NTA resources, 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 delivered directly or indirectly to 

the grid is equal to its actual energy delivered, which is measured. 

For PV Solar, GridSolar uses actual generation data for those sites where we have direct access to the 

monitoring and data logging system.  Where GridSolar does not have direct access to the output of the 

solar PV systems (these are the smaller systems), we have estimated production by using the ratio of 

actual generation to expected generation taken from those 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 Active NTA resources over the event, including the hour before and the hour after the event.  This is 

the sum of the totals reported for the Active NTA resources (which only provide relief during the event, 

itself) and the Passive NTA resources (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 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 Assessment.   

CƛƴŀƭƭȅΣ ǘƘŜ ǎǳƳƳŀǊȅ ǘŀōƭŜ ǎƘƻǿǎ ǿƘŀǘ ǿŜ Ŏŀƭƭ άwŜŎƻƴǎǘƛǘǳǘŜŘ [ƻŀŘέΦ  ¢Ƙƛǎ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ŀŎǘǳŀƭ 

load at the Boothbay Substation plus the total amount of lead relief provided by the Passive and Active 

NTA resources during the event and during the hour before and the hour after the event. 

The data in the summary table is shown graphically in Figures 2-1 through 2-4 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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Table 2-1 Overview of Test 
 

 Prior Hour 
11:00-12:00 

Test Hour 1 
12:00-13:00 

Test Hour 2 
13:00-14:00 

Test Hour 3 
14:00-15:00 

Test Hour 4 
15:00-16:00 

Test Hour 5 
16:00-17:00 

Test Hour 6 
17:00-18:00 

Post Hour 
18:00-19:00 

Weather         

  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 

Active NTA resources         

  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% 
Capacity (kW) 

    17.4 17.4 17.4  

- Actual (kW)     17.4 17.4 17.4  

Active Totals         

- Expected (kW)  455 555 655 772.4 972.4 472.4  

- Actual (kW)  460.7 563.5 665.2 784.1 989.1 477.9  

- Performance (%)  101.3% 101.5% 101.6% 101.5% 101.7% 101.2%  

Passive NTA resources         

  PV Solar         

- % of Capacity Offline 0% 0% 0% 0% 0% 0% 0% 0% 

- Expected at 100% 
Capacity (kW) 

197.3 210.5 215.2 205.7 176 137.1 73.1 21.2 

- Actual (kW) 197.3 210.5 215.2 205.7 176 137.1 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% 
Capacity (kW) 

215.8 215.8 215.8 215.8 215.8 215.8 215.8 215.8 

- Actual (kW) 210.2 210.2 210.2 210.2 210.2 210.2 210.2 210.2 

Passive Totals         

- Expected (kW) 669.5 682.7 687.4 677.9 648.2 609.3 545.3 493.4 

- Actual (kW) 663.9 677.1 681.8 672.3 642.6 603.7 539.7 487.8 

- Performance (%) 99.2% 99.2% 99.2% 99.1% 99.1% 99.1% 99% 98.9% 

Load Relief         

- 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 1,137.8 1,245.3 1,337.5 1,426.7 1,592.8 1,017.6 487.8 

- Performance (%) 99.2% 100% 100.2% 100.4% 100.4% 100.7% 100% 98.9% 

Boothbay Substation         

- Load (kW) 10,247 9,663 9,518 9,268 9,293 9,265 10,062 10,511 

- Relative to Critical Load 
(%) 

86.8% 81.9% 80.7% 78.5% 78.8% 78.5% 85.3% 89.1% 

Reconstituted Load Totals         

- Passive NTA resources 10,910.9       10,998.8 

- All NTA resources 10,910.9 10,800.8 10,763.3 10,605.5 10,719.7 10,857.8 11,079.6 10,998.8 
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Figure 2-1 ǎƘƻǿǎ ǘƘŜ ŀŎǘǳŀƭ ƭƻŀŘƛƴƎǎ ƻƴ /atΩǎ {ŜŎǘƛƻƴ нлф ŎƛǊŎǳƛǘ ŦƻǊ ǘƘŜ ǇŜǊƛƻŘ ƻŦ ǘƘŜ ǘŜǎǘ ŀƴŘ ŦƻǊ ǘƘŜ 

hour before and the hour after the test.  The U-shaped reduction in loads during the test show the effect 

of dispatching the Active NTA resources ς the Battery Storage, diesel back-up generator and the 5 Ice 

Bear units operated in demand response mode.  Since Figure 1-1 shows actual loads, it does not portray 

the effect of load reductions from the Passive NTA resources 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. 

 

Figure 2-1: Actual 209 Circuit Loads Reported by CMP 
August 17, 2015 
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Figure 2-2 shows the reconstituted load over the same period to portray the effect of Passive NTA load 

reductions.  The Chart accounts for the Passive NTA resources that 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 500 to 700 kW higher than the actual 

loads measured and reported by CMP.  This deeper U-shaped figure shows 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 Table 2-1 as Actual Load Relief during the event period. 

 

Figure 2-2: Load Relief Provided by GridSolar 
 209 Circuit Loads Reconstituted to Include Generation and/or Load Reduction 
 from Passive NTA resources during the Hour Before/ After the Event 
 August 17, 2015 
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Figure 2-3 shows the performance of each of the categories of NTA resources during the event.  Note 

that the scale on the x-axis is negative, since the performance of each NTA resource reduces loads on 

the CMP system.  Generation data for the Battery and BUG were obtained from the logs for each unit.  

Over the six-hour period, the Battery delivered different levels of discharge starting at 100 kW in hour 2, 

changing to 200 kW in hour 3, 300 kW in hour 4 and the full 500 kW in hour 5; the BUG delivered 461 

kW with essentially no variability.14   

 

Figure 2-3: 209 Circuit Loads - Load Reductions Due to Operations of All NTA resources 
   August 17, 2015 
 
 

 

 

                                                           
14 The means and standard deviations for the BUG based upon 1 minute reported generation 461.24/4.77 kW, 
respectively. 
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Figure 2-4 combines Figures 2-2 and 2-3 and shows actual Section 209 loads, together with the 

reconstituted loads for the Passive NTA resources and the generation or load reductions resulting from 

the dispatch of the Active NTA resources.  The peak amount of load reduction delivered by GridSolar 

over the six-hour test was just over 1,500 kW. 

Figure 2-4: 209 Circuit Loads ς Actual Loads, Reconstituted Loads and NTA Performance 
August 17, 2015 
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8.2.7 August 18, 2015  

 
Results of Test Audit Conducted by GridSolar 
August 18, 2015, Tuesday, 16:20 ς 19:20 
 
CMP submitted a command within the SMART interface at 16:10 on Tuesday, August 18 for all NTA 
resources to start at 16:20 that same day for a period of three hours.  This ten minute notice was the 
only advance warning was provided by CMP to GridSolar for this test. 
   
Summary of NTA resource Performance 

During the August 18, 2015 event two Ice Bear units located at the Boothbay Animal Hospital were not 

available due to issues 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. All other NTA resources were available and performed as requested.  

Discussion 

Table 3-1 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 each hour.  We include temperature, humidity and 

general cloud cover conditions. 

The next set of information provides data on the Active NTA resources.  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 Active NTA resources in each of the hours during the event we show the amount of energy 

requested, the actual amount of energy delivered and the performance, measured as the ratio of actual 

to requested energy.15  The actual energy shown is the average over each specific hour.  In those 

instances where an Active NTA resource fails 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 3-1, GridSolar delivered just over 100% of the capacity requested 

by CMP during the test. 

The next set of information provides data on the Passive NTA resources.  Since these resources 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, we report the full value of capacity during each hour.  This is 

                                                           
15 For convenience we reŦŜǊ ǘƻ ǘƘŜ ƻǳǘǇǳǘ ƻŦ ǘƘŜ b¢! ǊŜǎƻǳǊŎŜǎ ŀǎ άŜƴŜǊƎȅέ ŜǾŜƴ ǘƘƻǳƎƘ ǿŜ ŀǊŜ ǇǳǊŎƘŀǎƛƴƎ 
άŎŀǇŀŎƛǘȅέΦ 
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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 be even lower than 

those reported.   

For PV Solar and Peak Shifting Passive NTA resources, 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 delivered directly or indirectly to 

the grid is equal to its actual energy delivered, which is measured. 

For PV Solar, GridSolar uses actual generation data for those sites where we have direct access to the 

monitoring and data logging system.  Where GridSolar does not have direct access to the output of the 

solar PV systems (these are the smaller systems), we have estimated production by using the ratio of 

actual generation to expected generation taken from those 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 Active NTA resources over the event, including the hour before and the hour after the event.  This is 

the sum of the totals reported for the Active NTA resources (which only provide relief during the event, 

itself) and the Passive NTA resources (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 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 Assessment.   

CƛƴŀƭƭȅΣ ǘƘŜ ǎǳƳƳŀǊȅ ǘŀōƭŜ ǎƘƻǿǎ ǿƘŀǘ ǿŜ Ŏŀƭƭ άwŜŎƻƴǎǘƛǘǳǘŜŘ [ƻŀŘέΦ  ¢Ƙƛǎ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ŀŎǘǳŀƭ 

load at the Boothbay Substation plus the total amount of lead relief provided by the Passive and Active 

NTA resources during the event and during the hour before and the hour after the event. 

The data in the summary table is shown graphically in Figures 3-1 through 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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Table 3-1 Overview of Test 
 

 Prior Hour 
15:20-16:20 

Test Hour 1 
16:20-17:20 

Test Hour 2 
17:20-18:20 

Test Hour 3 
18:20-19:20 

Post Hour 
19:20-20:20 

Weather      

  Temperature 86° 84° 82.9° 82.9° 80.1° 

  Humidity 49% 51% 56% 58% 67% 

  Conditions Clear Clear Clear Clear Clear 

Active NTA resources      

  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 Capacity Offline  0% 0% 0%  

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

- Actual (kW)  17.1 17.1 17.1  

Active Totals      

- Expected (kW)  972.1 972.1 972.1  

- Actual (kW)  989.8 989.5 988.7  

- Performance (%)  101.8% 101.8% 101.7%  

Passive NTA resources      

  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 7.9% 7.9% 7.9% 7.9% 7.9% 
- Expected at 100% Capacity (kW) 216 216 216 216 216 

- Actual (kW) 199 199 199 199 199 

Passive Totals      

- Expected (kW) 642.3 593.4 522.5 484.2 474.4 

- Actual (kW) 625.3 576.4 505.5 467.2 457.4 

- Performance (%) 97.4% 97.1% 96.8% 96.5% 96.4% 

Load Relief      

- Expected (kW) 642.3 1,565.5 1,494.6 1,456.3 474.4 

- Actual (kW) 625.3 1,566.2 1,495 1,455.9 457.4 

- Performance (%) 97.4% 100% 100% 100% 96.4% 

Boothbay Substation      

- Load (kW) 10,150 9,535 9,841 9,653 10,644 

- Relative to Critical Load (%) 86% 80.8% 83.4% 81.8% 90.2% 

Reconstituted Load Totals      

- Passive NTA resources 10,775.3    11,101.4 

- All NTA resources 10,775.3 11,101.2 11,336 11,108.9 11,101.4 
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Figure 3-1 ǎƘƻǿǎ ǘƘŜ ŀŎǘǳŀƭ ƭƻŀŘƛƴƎǎ ƻƴ /atΩǎ {ŜŎǘƛƻƴ нлф ŎƛǊŎǳƛǘ ŦƻǊ ǘƘŜ ǇŜǊƛƻŘ ƻŦ ǘƘŜ ǘŜǎǘ ŀƴŘ ŦƻǊ ǘƘŜ 

hour before and the hour after the test.  The U-shaped reduction in loads during the test show the effect 

of dispatching the Active NTA resources ς the Battery Storage, diesel back-up generator and the 5 Ice 

Bear units operated in demand response mode.  Since Figure 3-1 shows actual loads, it does not portray 

the effect of load reductions from the Passive NTA resources 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. 

 

Figure 3-1: Actual 209 Circuit Loads Reported by CMP 
August 18, 2015 
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Figure 3-2 shows the reconstituted load over the same period to portray the effect of Passive NTA load 

reductions.  The Chart accounts for the Passive NTA resources that 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 800 kW higher than the actual 

loads measured and reported by CMP.  This deeper U-shaped figure shows 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 Table 3-1 as Actual Load Relief during the event period. 

 

Figure 3-2: Load Relief Provided by GridSolar 
 209 Circuit Loads Reconstituted to Include Generation and/or Load Reduction 
 from Passive NTA resources during the Hour Before/ After the Event 
 August 18, 2015 
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Figure 3-3 shows the performance of each of the categories of NTA resources during the event.  Note 

that the scale on the x-axis is negative, since the performance of each NTA resource reduces loads on 

the CMP system.  Generation data for the Battery and BUG were obtained from the logs for each unit.  

Over the three-hour 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 variability.16   

 

Figure 3-3: 209 Circuit Loads - Load Reductions Due to Operations of All NTA resources 
   August 18, 2015 
 
 

 

 

                                                           
16 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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Figure 3-4 combines Figures 3-2 and 3-3 and shows actual Section 209 loads, together with the 

reconstituted loads for the Passive NTA resources and the generation or load reductions resulting from 

the dispatch of the Active NTA resources.  The total amount of load reduction delivered by GridSolar 

over the three-hour test was just over 1,500 kW. 

 

Figure 3-4: 209 Circuit Loads ς Actual Loads, Reconstituted 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, 13:15 ς 16:15 
 
CMP submitted a command at 13:10 for all NTA resources to start Wednesday, August 19 at 13:15 for a 

period of three hours. This five minute notice was the only advance warning CMP provided to GridSolar 

for this test.  

Summary of NTA resource Performance 

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

Inn and two at the Boothbay Animal Hospital where not operational. The units at the Boothbay Animal 

Hospital had circuit board problems and the Spruce Point Inn unit had compressor issues and required 

maintenance. These units make up 19.869 kW or 7.9% of the 252.798 kW available from the Peak 

Shifting bucket.  

At the start of the event the Battery began discharging normally.  Approximately, 15 minutes into the 

test a breaker in the battery control unit was opened and the unit stopped discharging. The problem 

was related to a loose connection that caused a wire to become disconnected 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 off.  Battery staff was on location 

that day to correct the issue, and the unit was operational the next morning.  Convergent has also 

checked and tightened all other connections related to this safety system to ensure that this remains an 

isolated instance.  The remaining NTA resources were available and performed as expected. 

 

Discussion 

 

Table 4-1 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 each hour.  We include temperature, humidity and 

general cloud cover conditions. 

The next set of information provides data on the Active NTA resources.  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 Active NTA resources in each of the hours during the event we show the amount of energy 

requested, the actual amount of energy delivered and the performance, measured as the ratio of actual 
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to requested energy.17  The actual energy shown is the average over each specific hour.  In those 

instances where an Active NTA resource fails 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 5-1 and discussed later in this Attachment, the Battery unit failed 

early in in this test. 

The next set of information provides data on the Passive NTA resources.  Since these resources 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, 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 location would be even lower than 

those reported. 

For PV Solar and Peak Shifting Passive NTA resources, 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 delivered directly or indirectly to 

the grid is equal to its actual energy delivered, which is measured.  As shown in Table 4-1 and as 

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

For PV Solar, GridSolar uses actual generation data for those sites where we have direct access to the 

monitoring and data logging system.  Where GridSolar does not have direct access to the output of the 

solar PV systems (these are the smaller systems), we have estimated production by using the ratio of 

actual generation to expected generation taken from those 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 Active NTA resources over the event, including the hour before and the hour after the event.  This is 

the sum of the totals reported for the Active NTA resources (which only provide relief during the event, 

itself) and the Passive NTA resources (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 after the event.  We also show 

                                                           
17 CƻǊ ŎƻƴǾŜƴƛŜƴŎŜ ǿŜ ǊŜŦŜǊ ǘƻ ǘƘŜ ƻǳǘǇǳǘ ƻŦ ǘƘŜ b¢! ǊŜǎƻǳǊŎŜǎ ŀǎ άŜƴŜǊƎȅέ even though we are purchasing 
άŎŀǇŀŎƛǘȅέΦ 
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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.   

CƛƴŀƭƭȅΣ ǘƘŜ ǎǳƳƳŀǊȅ ǘŀōƭŜ ǎƘƻǿǎ ǿƘŀǘ ǿŜ Ŏŀƭƭ άwŜŎƻƴǎǘƛǘǳǘŜŘ [ƻŀŘέΦ  ¢Ƙƛǎ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ŀŎǘǳŀƭ 

load at the Boothbay Substation plus the total amount of lead relief provided by the Passive and Active 

NTA resources during the event and during the hour before and the hour after the event. 

The data in the summary table is shown graphically in Figures 4-1 through 4-4 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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Table 4-1 Overview of Test  
 

 Prior Hour 
12:15-13:15 

Test Hour 1 
13:15-14:15 

Test Hour 2 
14:15-15:15 

Test Hour 3 
15:15-16:15 

Post Hour 
16:15-17:15 

Weather      

  Temperature 81° 82° 80.1° 80.1° 80.1° 

  Humidity 67% 65% 67% 69% 71% 

  Conditions Clear Clear Clear Clear Clear 

Active NTA resources      

  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  

Active Totals      

- Expected (kW)  971.4 971.4 971.4  

- Actual (kW)  580.6 456.9 459.3  

- Performance (%)  59.8% 47% 47.3%  

Passive NTA resources      

  PV Solar      

- % of Capacity Offline 0% 0% 0% 0% 0% 
- Expected at 100% Capacity (kW) 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 7.9% 7.9% 7.9% 7.9% 7.9% 

- 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 

Passive Totals      

- Expected (kW) 677.8 677.1 662 628 584.9 

- Actual (kW) 661.8 661.1 646 612 568.9 

- Performance (%) 97.6% 97.6% 97.6% 97.5% 97.3% 

Load Relief      

- Expected (kW) 677.8 1,648.5 1,633.4 1,599.4 584.9 

- Actual (kW) 661.8 1,241.7 1,102.9 1,071.3 568.9 

- Performance (%) 97.% 75.3% 67.5% 67% 97.3% 

Boothbay Substation      

- Load (kW) 9,998 9,364 9,440 9,444 9,982 

- Relative to Critical Load (%) 84.7% 79.4% 80% 80% 84.6% 

Reconstituted Load Totals      

- Passive NTA resources 10,659.8    10,550.9 

- All NTA resources 10,659.8 10,605.7 10,542.9 10,515.3 10,550.9 
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Figure 4-1 ǎƘƻǿǎ ǘƘŜ ŀŎǘǳŀƭ ƭƻŀŘƛƴƎǎ ƻƴ /atΩǎ {ŜŎǘƛƻƴ нлф ŎƛǊŎǳƛǘ ŦƻǊ ǘƘŜ ǇŜǊƛƻŘ ƻŦ ǘƘŜ ǘŜǎǘ ŀƴŘ ŦƻǊ ǘƘŜ 

hour before and the hour after the test.  The U-shaped reduction in loads during the test show the effect 

of dispatching the Active NTA resources ς the Battery Storage, diesel back-up generator and the 5 Ice 

Bear units operated in demand response mode.  Since Figure 4-1 shows actual loads, it does not portray 

the effect of load reductions from the Passive NTA resources 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. 

 

Figure 4-1: Actual 209 Circuit Loads Reported by CMP 
August 19, 2015 
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Figure 4-2 shows the reconstituted load over the same period to portray the effect of Passive NTA load 

reductions.  The Chart accounts for the Passive NTA resources that 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 measured and reported by CMP.  This deeper U-shaped figure shows 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 Table 4-1 as Actual Load Relief during the event period.  

 

Figure 4-2: Load Relief Provided by GridSolar 
 209 Circuit Loads Reconstituted to Include Generation and/or Load Reduction 
 from Passive NTA resources during the Hour Before/ After the Event 
 August 19, 2015 
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Figure 4-3 shows the performance of each of the categories of NTA resources during the event.  Note 

that the scale on the x-axis is negative, since the performance of each NTA resource reduces loads on 

the CMP system.  Generation data for the Battery and BUG were obtained from the logs for each unit.  

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

remainder of the three-hour period. (See the discussion later in this Attachment for additional 

information regarding this failure.)  The BUG delivered 441 kW with essentially no variability.18   

 

Figure 4-3: 209 Circuit Loads - Load Reductions Due to Operations of All NTA resources 
   August 19, 2015 
 
 

 

 

                                                           
18 The means and standard deviations for the BUG based upon 1 minute reported generation 441.98/3.37 kW, 
respectively. 
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Figure 4-4 combines Figures 4-2 and 4-3 and shows actual Section 209 loads, together with the 

reconstituted loads for the Passive NTA resources and the generation or load reductions resulting from 

the dispatch of the Active NTA resources.  The total amount of load reduction delivered by GridSolar 

over the three-hour test was about 1,100 kW. 

 

Figure 4-4: 209 Circuit Loads ς 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, 9:50 ς 12:50 
 
CMP submitted a command at 9:41 am for all NTA resources to start Thursday, August 20 at 9:50 am for 

a period of three hours. This nine minute notice as the only advance warning CMP provided to GridSolar 

for this test.   

Summary of NTA resource Performance 

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

and one at the Boothbay Animal Hospital where not operational. The unit at the Boothbay Animal 

Hospital required a new circuit board and the Spruce Point Inn unit had compressor issues and required 

maintenance. These units make up 13.246 kW or 5.2% of the 252.798 kW available from the Peak 

Shifting bucket.  

Toward the end of the three hour test event, at 12:13, the BUG stopped generating and failed to 

generate the last 37 minutes of the event. The unit stopped due to an automatically generated low fuel 

shutdown order that is programmed to occur at 25% tank level.  The amount of fuel remaining in the 

tank when the tank is 25% full equates to at least 5 hours of operation.  The low fuel shutoff is a default 

setting determined by Caterpillar. The settings have since been reset to a low fuel warning at 25% fuel 

remaining and a shut off at 15%. 

 

Discussion 

 

Table 5-1 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 each hour.  We include temperature, humidity and 

general cloud cover conditions. 

The next set of information provides data on the Active NTA resources.  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 Active NTA resources in each of the hours during the event we show the amount of energy 

requested, the actual amount of energy delivered and the performance, measured as the ratio of actual 

to requested energy.19  The actual energy shown is the average over each specific hour.  In those 

                                                           
19 CƻǊ ŎƻƴǾŜƴƛŜƴŎŜ ǿŜ ǊŜŦŜǊ ǘƻ ǘƘŜ ƻǳǘǇǳǘ ƻŦ ǘƘŜ b¢! ǊŜǎƻǳǊŎŜǎ ŀǎ άŜƴŜǊƎȅέ ŜǾŜƴ ǘƘƻǳƎƘ ǿŜ ŀǊŜ ǇǳǊŎƘŀǎƛƴƎ 
άŎŀǇŀŎƛǘȅέΦ 
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instances where an Active NTA resource fails 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 5-1 and discussed below, the BUG unit tripped off line during the 

third hour of the test. 

The next set of information provides data on the Passive NTA resources.  Since these resources 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, 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 location would be even lower than 

those reported. 

For PV Solar and Peak Shifting Passive NTA resources, 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 delivered directly or indirectly to 

the grid is equal to its actual energy delivered, which is measured.  As shown in Table 5-1 and discussed 

below, one of the Ice Bear units was off line and not available for the duration of this test. 

For PV Solar, GridSolar uses actual generation data for those sites where we have direct access to the 

monitoring and data logging system.  Where GridSolar does not have direct access to the output of the 

solar PV systems (these are the smaller systems), we have estimated production by using the ratio of 

actual generation to expected generation taken from those 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 Active NTA resources over the event, including the hour before and the hour after the event.  This is 

the sum of the totals reported for the Active NTA resources (which only provide relief during the event, 

itself) and the Passive NTA resources (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 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 Assessment.   
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CƛƴŀƭƭȅΣ ǘƘŜ ǎǳƳƳŀǊȅ ǘŀōƭŜ ǎƘƻǿǎ ǿƘŀǘ ǿŜ Ŏŀƭƭ άwŜŎƻƴǎǘƛǘǳǘŜŘ [ƻŀŘέΦ  ¢Ƙƛǎ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ŀŎǘǳŀƭ 

load at the Boothbay Substation plus the total amount of lead relief provided by the Passive and Active 

NTA resources during the event and during the hour before and the hour after the event. 

The data in the summary table is shown graphically in Figures 5-1 through 5-4 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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Table 5-1 Overview of Test 
 

 Prior Hour 
8:50-9:50 

Test Hour 1 
9:50-10:50 

Test Hour 2 
10:50-11:50 

Test Hour 3 
11:50-12:50 

Post Hour 
12:50-13:50 

Weather      

  Temperature 68° 69.1° 70° 72° 73.4° 

  Humidity 96% 96% 93% 84% 78% 

  Conditions Overcast Overcast Overcast Overcast Overcast 

Active NTA resources      

  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  

Active Totals      

- Expected (kW)  970.9 970.9 970.9  

- Actual (kW)  981 983.1 889.2  

- Performance (%)  101% 101.3% 91.6%  

Passive NTA resources      

  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% Capacity (kW) 177.9 177.9 177.9 177.9 177.9 

- Actual (kW) 168.7 168.7 168.7 168.7 168.7 

Passive Totals      

- Expected (kW) 468.9 489.3 514.1 520.4 516 

- Actual (kW) 459.7 480.1 504.9 511.2 506.8 

- Performance (%) 98% 98.1% 98.2% 98.2% 98.2% 

Load Relief      

- Expected (kW) 468.9 1,460.2 1,485 1,491.3 516 

- Actual (kW) 459.7 1,461.1 1,488 1,400.4 506.8 

- Performance (%) 98% 100.1% 100.2% 93.9% 98.2% 

Boothbay Substation      

- Load (kW) 9,884 8,980 8,851 8,924 9,323 

- Relative to Critical Load (%) 83.8% 76.1% 75% 75.6% 79% 

Reconstituted Load Totals      

- Passive NTA resources 10,343.7    9,829.8 

- All NTA resources 10,343.7 10,441.1 10,339 10,324.4 9,829.8 
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Figure 5-1 ǎƘƻǿǎ ǘƘŜ ŀŎǘǳŀƭ ƭƻŀŘƛƴƎǎ ƻƴ /atΩǎ {ŜŎǘƛƻƴ нлф ŎƛǊŎǳƛǘ ŦƻǊ ǘƘŜ ǇŜǊƛƻŘ ƻŦ ǘƘŜ ǘŜǎǘ ŀƴŘ ŦƻǊ ǘƘŜ 

hour before and the hour after the test.  The U-shaped reduction in loads during the test show the effect 

of dispatching the Active NTA resources ς the Battery Storage, diesel back-up generator and the 5 Ice 

Bear units operated in demand response mode.  Since Figure 5-1 shows actual loads, it does not portray 

the effect of load reductions from the Passive NTA resources 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.  

Figure 5-1: Actual 209 Circuit Loads Reported by CMP 
August 20, 2015 
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Figure 5-2 shows the reconstituted load over the same period to portray the effect of Passive NTA load 

reductions.  The Chart accounts for the Passive NTA resources that 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 300 to 500 kW higher than the actual 

loads measured and reported by CMP.  This deeper U-shaped figure shows 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 Table 5-1 as Actual Load Relief during the event period. 

 

Figure 5-2: Load Relief Provided by GridSolar 
 209 Circuit Loads Reconstituted to Include Generation and/or Load Reduction 
 from Passive NTA resources during the Hour Before/ After the Event 
 August 20, 2015 
  

 

 

Figure 5-2 shows the low amount of energy generated by the solar PV Passive NTA resources during the 

hour before the three hour test.  As noted in Table 5-1, the test was performed in overcast conditions 

and during the morning hours when solar PV output is generally at a low point. 
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Figure 5-3 shows the performance of each of the categories of NTA resources during the event.  Note 

that the scale on the x-axis is negative, since the performance of each NTA resource reduces loads on 

the CMP system.  Generation data for the Battery and BUG were obtained from the logs for each unit.  

Over the three-hour period, the Battery delivered an average of 508 kW to the grid, with essentially no 

variability; the BUG delivered 457 kW with some variability that is explained further on.20   

 

Figure 5-3: 209 Circuit Loads - Load Reductions Due to Operations of All NTA resources 
   August 20, 2015 
 
 

 

 

                                                           
20 The means and standard deviations for the Battery based on 15 minute reported generation 508.17/0.16 kW. 
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Figure 5-4 combines Figures 5-2 and 5-3 and shows actual Section 209 loads, together with the 

reconstituted loads for the Passive NTA resources and the generation or load reductions resulting from 

the dispatch of the Active NTA resources.  The total amount of load reduction delivered by GridSolar 

over the three-hour test was in excess if 1,500 kW during the first two hours, but fell to approximately 

1,000 kW midway through hour three when the BUG unit tripped off. 

 

Figure 5-4: 209 Circuit Loads ς Actual Loads, Reconstituted Loads and NTA Performance 
August 20, 2015 
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8.2.10 August 21, 2015  

 
Results of Test Audit Conducted by GridSolar 
August 21, 2015, Friday, 10:00 ς 13:00 
 
CMP submitted a command at 9:50 am for all NTA resources to start Friday, August 21 at 10:00 am for a 

period of three hours. This ten minute advance notice was the only advance warning CMP provided to 

GridSolar of the test.    

Summary of NTA resource Performance 

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

Inn and two at the Boothbay Animal Hospital where not operational. The units at the Boothbay Animal 

Hospital had circuit board problems and the Spruce Point Inn unit had compressor issues and required 

maintenance. These units make up 19.869 kW or 7.9% of the 252.798 kW available from the Peak 

Shifting bucket.  

The BUG initially failed to generate and was manually generating 15 minutes after the requested time. 

The low fuel alarm from the prior day was still active in the system, which overroŘŜ DǊƛŘ{ƻƭŀǊΩǎ ŘƛǎǇŀǘŎƘ 

command and required a manual reset in order to start the unit again.  Once the fuel alarm trips, special 

steps where required to reset the system and the third party provider had not supplied this knowledge 

until the problem arose that morning. The problem was corrected immediately and the unit was 

generating at 10:15.  

The Battery experienced a problem with its HVAC systems that caused the unit to stop discharging 

intermittently. This problem was not related to the battery but rather to to a faulty relay that failed to 

start the 2nd stage of the HVAC systems. This led to temperatures over 89o inside the unit that forced the 

unit to shut down. Throughout the event the Battery was restarted after the shutdowns, but heat issues 

persisted. The Battery provider was on site the same day and had the unit operational again the next 

morning. Convergent replaced the faulty relays and set higher temperature shutdown levels, consistent 

with manufacturer specifications and safety standards. 

Both the 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 

 

Table 6-1 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 
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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 Active NTA resources.  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 Active NTA resources in each of the hours during the event we show the amount of energy 

requested, the actual amount of energy delivered and the performance, measured as the ratio of actual 

to requested energy.21  The actual energy shown is the average over each specific hour.  In those 

instances where an Active NTA resource fails 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.  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 Passive NTA resources.  Since these resources 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, 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 location would be even lower than 

those reported. 

For PV Solar and Peak Shifting Passive NTA resources, 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 delivered directly or indirectly to 

the grid is equal to its actual energy delivered, which is measured.  As shown in Table 6-1 and discussed 

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

For PV Solar, GridSolar uses actual generation data for those sites where we have direct access to the 

monitoring and data logging system.  Where GridSolar does not have direct access to the output of the 

solar PV systems (these are the smaller systems), we have estimated production by using the ratio of 

actual generation to expected generation taken from those 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. 

                                                           
21 For convenience we refer to thŜ ƻǳǘǇǳǘ ƻŦ ǘƘŜ b¢! ǊŜǎƻǳǊŎŜǎ ŀǎ άŜƴŜǊƎȅέ ŜǾŜƴ ǘƘƻǳƎƘ ǿŜ ŀǊŜ ǇǳǊŎƘŀǎƛƴƎ 
άŎŀǇŀŎƛǘȅέΦ 
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The fourth set of information in the summary table shows the actual load relief provided by the Passive 

and Active NTA resources over the event, including the hour before and the hour after the event.  This is 

the sum of the totals reported for the Active NTA resources (which only provide relief during the event, 

itself) and the Passive NTA resources (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 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 Assessment.   

CƛƴŀƭƭȅΣ ǘƘŜ ǎǳƳƳŀǊȅ ǘŀōƭŜ ǎƘƻǿǎ ǿƘŀǘ ǿŜ Ŏŀƭƭ άwŜŎƻƴǎǘƛǘǳǘŜŘ [ƻŀŘέΦ  ¢Ƙƛǎ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ǘƘŜ ŀŎǘǳŀƭ 

load at the Boothbay Substation plus the total amount of lead relief provided by the Passive and Active 

NTA resources during the event and during the hour before and the hour after the event. 

The data in the summary table is shown graphically in Figures 6-1 through 6-4 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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Table 6-1 Overview of Test  
 

 Prior Hour 
9:00-10:00 

Test Hour 1 
10:00-11:00 

Test Hour 2 
11:00-12:00 

Test Hour 3 
12:00-13:00 

Post Hour 
13:00-14:00 

Weather      

  Temperature 69.1° 70° 72° 72° 73.9° 

  Humidity 97% 97% 93% 93% 91% 

  Conditions Mist Overcast Overcast Overcast Overcast 

Active NTA resources      

  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% Capacity (kW)  13.9 13.9 13.9  

- Actual (kW)  13.9 13.9 13.9  

Active Totals      

- Expected (kW)  968.9 968.9 968.9  

- Actual (kW)  865 741.1 798.7  

- Performance (%)  89.3% 76.5% 82.4%  

Passive NTA resources      

  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 7.9% 7.9% 7.9% 7.9% 7.9% 

- 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 

Passive Totals      

- Expected (kW) 494.9 500.9 501.9 508.9 491.9 

- Actual (kW) 481.8 487.8 488.8 495.8 478.8 

- Performance (%) 97.4% 97.4% 97.4% 97.4% 97.3% 

Load Relief      

- 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 (%) 97.4% 92% 83.6% 87.6% 97.3% 

Boothbay Substation      

- Load (kW) 9,904 9,144 9,178 8,832 9,395 

- Relative to Critical Load (%) 83.9% 77.5% 77.8% 74.8% 79.6% 

Reconstituted Load Totals      

- Passive NTA resources 10,385.8    9,873.8 

- All NTA resources 10,385.8 10,496.8 10,407.9 10,126.5 9,873.8 
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Figure 6-1 ǎƘƻǿǎ ǘƘŜ ŀŎǘǳŀƭ ƭƻŀŘƛƴƎǎ ƻƴ /atΩǎ {ŜŎǘƛƻƴ нлф ŎƛǊŎǳƛǘ ŦƻǊ ǘƘŜ ǇŜǊƛƻŘ ƻŦ ǘƘŜ ǘŜǎǘ ŀƴŘ ŦƻǊ ǘƘŜ 

hour before and the hour after the test.  The U-shaped reduction in loads during the test show the effect 

of dispatching the Active NTA resources ς the Battery Storage, diesel back-up generator and the 5 Ice 

Bear units operated in demand response mode.  Since Figure 6-1 shows actual loads, it does not portray 

the effect of load reductions from the Passive NTA resources 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. 

 

Figure 6-1: Actual 209 Circuit Loads Reported by CMP 
August 21, 2015 
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Figure 6-2 shows the reconstituted load over the same period to portray the effect of Passive NTA load 

reductions.  The Chart accounts for the Passive NTA resources that 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 500 kW higher than the actual loads 

measured and reported by CMP.  This deeper U-shaped figure shows 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 Table 6-1 as Actual Load Relief during the event period. 

 

Figure 6-2: Load Relief Provided by GridSolar 
 209 Circuit Loads Reconstituted to Include Generation and/or Load Reduction 
 from Passive NTA resources during the Hour Before/ After the Event 
 August 21, 2015 
  

 

Figure 5-2 shows the low amount of energy generated by the solar PV Passive NTA resources during the 

hour before the three hour test.  As noted in Table 5-1, the 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, during the test were approximately 70o, 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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Figure 6-3 shows the performance of each of the categories of NTA resources during the event.  Note 

that the scale on the x-axis is negative, since the performance of each NTA resource reduces loads on 

the CMP system.  Generation data for the Battery and BUG were obtained from the logs for each unit.  

Over the three-hour period, the Battery delivered intermittently to the grid; the BUG delivered 444 kW, 

with essentially no variability, after a delayed start of about 15 minutes.22   

 

Figure 6-3: 209 Circuit Loads - Load Reductions Due to Operations of All NTA resources 
   August 21, 2015 
 
 

 

 

                                                           
22 The means and standard deviations for the BUG based upon 1 minute reported generation 443.97/3.67 kW, 
respectively. 
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Figure 6-4 combines Figures 6-2 and 6-3 and shows actual Section 209 loads, together with the 

reconstituted loads for the Passive NTA resources and the generation or load reductions resulting from 

the dispatch of the Active NTA resources.  The total amount of load reduction delivered by GridSolar 

over the three-hour test was between 1,000 and 1,500 kW, depending on Battery performance. 

 

Figure 6-4: 209 Circuit Loads ς Actual Loads, Reconstituted Loads and NTA Performance 
August 21, 2015 
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8.3  Measurement and Verification Plan  

 

GridSolar ï Boothbay Smart Grid Reliability Pilot Project  

Measurement and Verification Plan 

 

This Measurement and Verification Plan (ñM&Vò) describes how the initial Capacity Rating for 

each type of Non-Transmission Alternative (ñNTAò) Resource will be determined, how 

measurement and verification of these Capacity Ratings will be performed periodically, and 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 

general headings of ñPassiveò and ñActiveò.  For all NTA Resources, in addition to the 

information provided to GridSolar by the NTA Resource, GridSolar and CMP retain the right to 

conduct on-site inspections to ensure that the NTA Resource remains in place, is capable of 

performing to its design capacity and, during 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 on-site inspection 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 when the new matrix is posted and whenever updates occur.  

In addition, this M&V Plan describes the process GridSolar proposes to track and report on the 

successes and failures of the Pilot Project, to document each aspect of the NTA Pilot Project and 

to include 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 networks.  This component of the M&V Plan is provided 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 NTA resources. Those NTA Resources 

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

ñGrandfatheredò and will continue to follow the agreement as is. If a ñGrandfatheredò NTA 

Resource changes their agreement with GridSolar for any reason it must also update the 

agreement to the most recent M&V Plan language. The ñGrandfatheredò NTA Resources can be 

found in the Appendix. 
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NTA Resource Capacity Ratings 

1. Passive NTA Resources 

 

a. Energy Conservation 

i. Initial Capacity Rating 

The Capacity Ratings for energy conservation measures will be based on ISO-NE Manual M-

MVDR, Measurement and Verification of Demand Reduction Value from Demand Resources.  

GridSolar will not make any adjustments to these except to verify that they conform to ISO-NE 

standards.23 

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 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. 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 based on 

information provided to GridSolar by the NTA Resource. 

b. Solar PV Systems 

i. Initial Capacity Rating 

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

of the NREL PVWatts calculator.  For fixed axis systems, GridSolar will input the specific 

characteristics of the Solar PV system into the model, as shown below in the screen shot.  In the 

event that an NTA Resource wishes to claim a DC to AC derate factor greater than the 0.77 

default value indicated by NREL, that resource must the supply manufacturerôs documentation 

that will support a claim for a greater percentage than the default value or other data that would 

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

 

                                                           
23 ISO-b9 ǊŜŦŜǊŜƴŎŜ ǘƻ ŎŀǇŀŎƛǘȅ Χ 
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GridSolar will use these inputs to calculate hourly solar output for the NTA Resource using the 

PVWatts calculator.  GridSolar will take the maximum hourly output occurring at hour ending 

3:00 pm Eastern Prevailing Time for the months of July and August (maximum of the 62 

individual calculated hourly outputs) as the Initial Capacity Rating. 

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 on-line 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 ceased 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 will be adjusted 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 Rating 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 on-line 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 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 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 adjusted 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 

 

d. Tidal Power (Storage/Non-Storage) 

i. Initial Capacity Rating 

The Initial Capacity Rating of each Storage project will be set equal to the AC nameplate 

capacity of the facility multiplied by 10%.  GridSolar will evaluate the Initial Capacity Rating of 

each Non-Storage Tidal Power project based on the nameplate capacity and projected current 

flows. 
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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 on-line 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 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 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 adjusted 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 

 

 

e. Hydroelectric (Non-Storage) 

i. Initial Capacity Rating 

GridSolar will evaluate each hydroelectric facility to determine its Initial Capacity Rating, based 

on the AC nameplate capacity, historic river or body of water current flows during summer 

months and head elevation.   

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 on-line 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 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 was proposed, including 

performance degradation. In turn, GridSolar will update its resource availability table and notify 




