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I.

Overview and Summary

GridSolar received a dozen responses to its RFP for Non-Transmission Alternatives (NTAs) to provide grid
reliability service to CMP’s electric grid in the Boothbay Region. Based on our evaluation of these
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
savings to CMP’s ratepayers 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 Upfront amounts, which are total dollars. There are three time periods shown – 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.
Column 7 provides GridSolar’s estimate of 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 – 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 – a front-end loaded option and a 10-year levelized
option. In all cases, Convergent’s NTA options are available to GridSolar for a 10-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 – Efficiency Maine Trust
Efficiency Maine Trust (EMT) has submitted two energy conservation proposals. The first is what it
refers to as “conservation” and includes primarily lighting retrofits at three specific locations. The
second is referred to as “direct install” and includes a wide variety of lighting upgrades in various
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 – 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
coordinator for the Pilot, GridSolar’s activities would be to facilitate each project. GridSolar would not
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 standalone 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 – (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 – (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 – 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 $5.88 for one of EMT’s energy conservation projects to a high of $85.00 for the 1
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 standalone 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 – 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 – 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 – 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 – 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
increased the Battery Storage resource’s capacity by 50% to 750 kW. We have not factored
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
in the Commission’s Order with respect to inclusion of a broad range of NTA resource types; and as
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 – 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 GridSolar’s internal costs of approximately $200,000, but would
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
opportunity to revisit the reliability issue within the region in three year’s time. Thus, even under the
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

Summary - Resposes to RFP
Capacity
Nominal GridSolar
(kW)
(kW)

Up Front
3-Year Term
Years 4 - 10
($) ($/kW-month) ($/kW-month)

Expected
Lifespan
(Years)

Levelized Cost
at 8% over Life
($/kW-month)

Solar
Goggin Flagship 1
Goggin Flagship 2
Heliotropic
ReVision
ReVision

13.6
27.2
45.0
60.0
55.0

11.3
24.9
29.7
46.0
42.5

$49.97
$45.53
$31.90
$50.00
$100.00

$0.00
$0.00
$10.00
$27.00
$27.00

20
20
20
20
20

$13.60
$12.40
$13.05
$13.60
$27.20

Conservation
EMT
EMT

58.8
97.3

58.8
97.3

$15.32
$27.08

$0.00
$0.00

10
10

$5.88
$10.40

$195.00
$175.00
$85.00
$75.00

$10.00
$10.00
$85.00
$75.00

10
10
10
10

$81.00
$73.30
$85.00
$75.00

$130.00
$130.00
$130.00
$130.00
$130.00

$27.00
$27.00
$27.00
$27.00
$27.00

20
20
20
10
10

$47.10
$47.10
$45.50
$66.50
$66.60

$3.00
$3.00

$3.00
$3.00

20
20

$17.15
$21.45

Battery
Convergent
Convergent
Convergent
Convergent

1,000
2,000
1,000
2,000

1,000
2,000
1,000
2,000

Maine Micro-Grid
Solar Town
Solar YMCA
BUG
Ice Bear
Battery

111.6
222.0
100.0
250.0
500.0

75.8
149.8
100.0
250.0
500.0

Pending
State Aquarium
St. Andrews Hospital

360.0
276.0

360.0
276.0

GridSolar Recommended
Totals
Solar
Conservation
Demand Response
BUGS
Battery

2,122

1,980

479
156
250
736
500
2,122

338
156
250
736
500
1,980

$50,000
$50,000

The difference between nominal and GridSolar capacity represents the adjustment for GridSolar’s
expected peak requirement at hour ending 1500 DST in July and August.
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Figure 2

Evaluating Maine Micro-Grid Bid
Capacity
Rating
(kW)
Maine Micro-Grid - Broken Out
Solar Town
Solar YMCA
BUG
Ice Bear
Battery

75.8
149.8
100.0
250.0
500.0
1,075.6

Pct.
7%
14%
9%
23%
46%
100%

Maine Micro-Grid Consolidated

1

2

3

Bid Prices ($/kW-month)
4
5
6

7

8

9

10

NPV

$50
$50
$500
$40
$225
$171

$50
$50
$3
$40
$225
$125

$50
$50
$3
$40
$225
$125

$0
$0
$3
$40
$10
$14

$0
$0
$3
$40
$10
$14

$0
$0
$3
$40
$10
$14

$0
$0
$3
$40
$10
$14

$0
$0
$3
$40
$10
$14

$0
$0
$3
$40
$10
$14

$0
$0
$3
$40
$10
$14

$423

$130

$130

$130

$27

$27

$27

$27

$27

$27

$27

$447

Notes:
GridSolar did not receive any individual bids for Ice Bear type unnits or Demand Response. Assumed a $50/kW-month for computation purposes
Assumed a 50% success rate for signing up Ice Bear customers during initial Pilot Project
Solar component priced as ReVision lower stand-alone solar bid
BUG - priced at $50,000 up-front conversion costs plus $3/kW-month annual price
Battery - priced at Convergent stand-alone. No Convergent bid for 500 kW; added $30/kW to 1 MW bid price.

Figure 3

Revenue Requirements
2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

GridSolar
Annual
Cumulative

$1,890
$1,890

$1,780
$3,670

$1,780
$5,451

$375
$5,826

$375
$6,201

$375
$6,575

$375
$6,950

$375
$7,325

$375
$7,700

$375
$8,075

CMP Transmission
Annual
Cumulative

$3,000
$3,000

$3,000
$6,000

$3,000
$9,000

$3,000
$12,000

$3,000
$15,000

$3,000
$18,000

$3,000
$21,000

$3,000
$24,000

$3,000
$27,000

$3,000
$30,000

Cumulative Revenue Requirement

$3,000

$30,000

$2,500

$25,000

GridSolar
$15,000

GridSolar, LLC

2022

2021

2020

2019

2018

2017

CMP Transmission

2016

2022

2021

2020

2019

2018

$0

2017

$5,000

$0

2016

$500

2015

$10,000

2014

$1,000

2015

CMP Transmission

$20,000

2014

GridSolar
$1,500

2013

$2,000

Thousands

$35,000

2013

Thousands

Annual Revenue Requirement
$3,500

Appendix - 11

THE BOOTHBAY PILOT – FINAL REPORT APPENDIXES
January 19, 2016
Figure 4
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8.1.2

RFP II – August 21, 2013

Evaluation of Responses to the Request for
Proposals – RFP II for Non-Transmission
Alternatives for the Boothbay Pilot Project and
Recommendations to the Commission

Prepared by
GridSolar, LLC

August 21, 2013
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VI. Overview and Summary
As a result of the failure of Maine Micro Grid to secure financing to support its 1 MW bid in Round I of
the NTA solicitation process for the Boothbay Region Pilot Project (“RFP I”), GridSolar issued a follow-up
Request for Proposals (“RFP II”) on May 22, 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 – Solar PV, Conservation, Demand Response,
Battery Storage and Back-up Generation (“BUGS”). We have posted copies of the documents submitted
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
of 1,874 kW and provide approximately $17.6 million of savings to CMP’s ratepayers over the 10-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 Operations Date (“COD”) for each NTA Resource.
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.
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VIII.

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.
Efficiency Maine Trust (“EMT”) was more successful in soliciting participation in two energy
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.

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
be developed if that bid is accepted. These adjustments are based on GridSolar’s assessment of the
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 Upfront amounts, which are total dollars. There are three time periods shown – Up Front, Years 1-3 and
Years 4-10. There are no projects for which up-front payments are requested. 4
Column 7 provides GridSolar’s estimate of 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

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 – 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 – 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 – 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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Convergent Energy + Power (“Convergent”) is a New York based company that has submitted three
similar advanced lead acid battery storage NTA Resources proposals under RFP II. The three proposals
are defined as follows:
500 kW

Charging:
Discharging:
750 kW
Charging:
Discharging:
1,000 kW
Charging:
Discharging:
[Note: SOC means State of Charge]

Zero SOC to 100% SOC – 8 hr
100% SOC to Zero SOC – 6 hr at full nameplate
Zero SOC to 100% SOC – 8 hr
100% SOC to Zero SOC – 6 hr at full nameplate
Zero SOC to 100% SOC – 8 hr
100% SOC to Zero SOC – 6 hr at full nameplate

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
generator is already installed on MWM’s property at 103 Industrial Park Road in Boothbay, is fully
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
behalf of Brown’s Wharf solar project in partnership with Steve Teel (see Teel Green Energy, LLC below)
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 – 10 range with high
efficiency heat pumps with SEER ratings of 21.5 to 27.2 at the Brown’s Wharf facility. 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
GridSolar’s purposes. 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.
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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 – 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
GridSolar’s purposes. 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.
Oyster Creek 3 is 4.2 kW of Solar PV expansion to the Brown’s Wharf installation approved
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 inroom air conditioning units with SEER values in the 8 – 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
GridSolar’s purposes. 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 2 is a 30 kW conservation project involving the replacement of older, less efficient inroom air conditioning units with SEER values in the 8 – 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,
it is likely that close to 100% of the efficiency gain will be captured for GridSolar’s purposes.
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 – 1.2 MWh or a 1 MW – 1 MWh
lithium battery to be located at the Bigelow Laboratory for Ocean Science in East Boothbay. The battery
is manufactured by A123 Energy Solutions out of 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 – 2 hr 36 min
Discharging: 100% SOC to Zero SOC – 2 hr 24 min
1,000 kW
Charging:
Zero SOC to 100% SOC – 1 hr 12 min
Discharging: 100% SOC to Zero SOC – 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
Efficiency Maine Trust and the Brown’s Wharf solar project 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 – 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
100% of the efficiency gain will be captured for GridSolar’s purposes. 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.
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 – (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 – (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 – 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 – that is, CMP would remit payment for Ice Energy’s capacity directly to Ice Energy
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
Commission’s Order with respect to inclusion of a broad range of NTA resource types; and as discussed
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 II plus an estimate of GridSolar’s administrative costs over the 10-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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8

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 hybrid solution, there are substantial savings – 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 in a “worst case” under which the Commission
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 $5.77 million on contracts with the NTA resources plus GridSolar’s O&M costs, but would
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
scenario, CMP’s ratepayers would be better off under the Non-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

We note that the load projection in CMP’s most recent rate case indicates flat or declining load on its system
under base case assumptions. Given GridSolar’s efforts in Boothbay Harbor, we would anticipate load in this
pocket would be likely to follow the declining path shown for MACE conservation in the rate case.
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Figure 1

Summary - Resposes to RFP II
Capacity
Bid Expected
(kW)
(kW)

Up Front
3-Year Term
Years 4 - 10
($) ($/kW-month) ($/kW-month)

Expected
Lifespan
(Years)

Levelized Cost
at 8% over Life
($/kW-month)

Solar
Ameresco
Googins MET 1
Googins MET 2
Oyster Creek 3
Oyster Creek 4
Revision Energy
Solaris 3
Teel Green 2

172.0
18.2
6.9
4.2
75.0
80.0
50.0
50.0

172.0
18.2
6.9
4.2
7.5
60.0
5.0
5.0

$203.00
$50.00
$50.00
$40.00
$50.00
$40.00
$33.00
$40.00

$38.00
$0.00
$0.00
$22.00
$0.00
$0.00
$10.00
$10.00

20
20
20
20
20
20
20
20

$71.81
$13.60
$13.60
$20.48
$13.60
$10.88
$13.34
$15.25

Conservation
Oyster Creek 1
Oyster Creek 2
Solaris 1
Solaris 2
Teel Green

40.0
75.0
30.0
30.0
60.0

40.0
18.8
30.0
7.5
15.0

$40.00
$35.00
$30.00
$25.00
$30.00

$10.00
$10.00
$0.00
$0.00
$15.00

10
10
10
10
10

$21.52
$19.60
$11.52
$9.60
$20.76

500.0
500.0
750.0
1000.0
500.0
1000.0

500.0
500.0
750.0
1000.0
500.0
1000.0

$203.00
$163.70
$148.20
$133.10
$187.50
$102.50

$38.00
$21.30
$20.60
$20.10
$12.50
$12.05

10
10
10
10
10
10

$101.37
$75.99
$69.61
$63.50
$79.71
$46.79

Ice Bear

250.0

250.0

$110.00

$25.00

10

$57.65

BUGS
Ameresco
MWM

100.0
500.0

100.0
500.0

$203.00
$17.42

$38.00
$19.04

20
20

$69.28
$20.63

RFP I

RFP II

Totals

Pct.

168.8
237.0
0.0
500.0
0.0
905.8

106.8
111.3
250.0
500.0
500.0
1,468.0

275.6
348.3
250.0
500.0
500.0
1,873.8

14.7%
18.6%
13.3%
26.7%
26.7%
100.0%

Battery
Ameresco
Convergent 1
Convergent 2
Convergent 3
Sparkplug 1
Sparkplug 2
DR

Totals
Solar
Conservation
Demand Response
BUGS
Battery

GridSolar, LLC

Appendix - 26

THE BOOTHBAY PILOT – FINAL REPORT APPENDIXES
January 19, 2016
Figure 2

Summary - NTA Resources Under Contract
Capacity Rating
Contract
Expected
(kW)
(kW)

Solar
Brown's Wharf
Flagship 1
Flagship 2
Heliotropic
Lafayette 1
Lafayette 2
Botthbay Town

Al Monaco
Goggin Energy
Goggin Energy
Heliotropic
ReVision
ReVision
ReVision

20.5
12.3
5.7
75.0
13.4
25.9
76.0

20.5
12.3
5.7
15.0
13.4
25.9
76.0

$20.00
$66.85
$65.85
$50.40
$50.00
$50.00
$50.00

$22.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

7/1/2013
7/1/2013
7/1/2013
Variable
11/1/2013
11/1/2013
9/1/2013

Conservation
NTA - 1
NTA - 2

EMT
EMT

72.7
58.8

172.0
65.0

$15.32
$27.08

$0.00
$0.00

7/1/2013
7/1/2013

Temporary - Diesels
Diesel Unit 1

GridSolar

500.0

500.0

$0.00

$0.00

9/15/2013

Solar
Conservation
BUGS
Totals

$100,000

Expected
(kW)

Percent
(%)

168.8
237.0
500.0
905.8

18.6%
26.2%
55.2%
100.0%

Years 4 - 10
($/kW-month)

Actual or
Expected
COD

Developer

Totals

Up Front
($)

Prices
3-Year Term
($/kW-month)

Project

Note: The Boothbay Town Project consists of 4 roof-top units, three of which are scheduled to come on line by 9/1/2013.
The fourth site is scheduled to come on-line ono or about November 1, 2013.
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Figure 3
RFP I - Executed Contracts

Solar
Brown's Wharf
Flagship 1
Flagship 2
Heliotropic
Lafayette 1
Lafayette 2
ReVision
Efficiency
EMT 1
EMT 2
BUG
GridSolar

Contracted
kW

Expected
kW

20.50
12.30
5.73
75.00
13.40
25.90
76.00

20.50
12.30
5.73
15.00
13.40
25.90
76.00

$20.00
$66.85
$65.85
$50.40
$50.00
$50.00
$50.00

$20.00
$66.85
$65.85
$50.40
$50.00
$50.00
$50.00

$20.00
$66.85
$65.85
$50.40
$50.00
$50.00
$50.00

$22.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$22.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$22.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$22.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$22.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$22.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$22.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

72.70
58.80

172.00
65.00

$15.32
$27.08

$15.32
$27.08

$15.32
$27.08

$0.00
$0.00

$0.00
$0.00

$0.00
$0.00

$0.00
$0.00

$0.00
$0.00

$0.00
$0.00

$0.00
$0.00

500.00

2013

2014

2015

Contract Prices ($/kW month)
2016
2017
2018

2019

2020

2021

2022

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

Annual Revenue Requriements
Solar
Brown's Wharf
Flagship 1
Flagship 2
Heliotropic
Lafayette 1
Lafayette 2
ReVision
Efficiency
EMT 1
EMT 2
BUG
GridSolar
Total Revenue Requirements - RFP I

$4,920
$9,867
$4,528
$9,072
$8,040
$15,540
$45,600

$4,920
$9,867
$4,528
$9,072
$8,040
$15,540
$45,600

$4,920
$9,867
$4,528
$9,072
$8,040
$15,540
$45,600

$5,412
$0
$0
$0
$0
$0
$0

$5,412
$0
$0
$0
$0
$0
$0

$5,412
$0
$0
$0
$0
$0
$0

$5,412
$0
$0
$0
$0
$0
$0

$5,412
$0
$0
$0
$0
$0
$0

$5,412
$0
$0
$0
$0
$0
$0

$5,412
$0
$0
$0
$0
$0
$0

$31,620
$21,122

$31,620
$21,122

$31,620
$21,122

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$100,000
$250,310

$150,310

$150,310

$5,412

$5,412

$5,412

$5,412

$5,412

$5,412

$5,412

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

Contracted
kW
18.2
6.9
4.2
75.0
80.0
50.0
50.0

Expected
kW
18.2
6.9
4.2
7.5
60.0
5.0
5.0

2014
$50.00
$50.00
$40.00
$50.00
$40.00
$33.00
$40.00

2015
$50.00
$50.00
$40.00
$50.00
$40.00
$33.00
$40.00

2016
$50.00
$50.00
$40.00
$50.00
$40.00
$33.00
$40.00

(Bid Prices in $/kW month)
2017
2018
2019
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$22.00
$22.00
$22.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$10.00
$10.00
$10.00
$10.00
$10.00
$10.00

2020
$0.00
$0.00
$22.00
$0.00
$0.00
$10.00
$10.00

2021
$0.00
$0.00
$22.00
$0.00
$0.00
$10.00
$10.00

2022
$0.00
$0.00
$22.00
$0.00
$0.00
$10.00
$10.00

2023
$0.00
$0.00
$22.00
$0.00
$0.00
$10.00
$10.00

40.0
75.0
30.0
30.0
60.0

40.0
18.8
30.0
7.5
15.0

$40.00
$35.00
$30.00
$25.00
$30.00

$40.00
$35.00
$30.00
$25.00
$30.00

$40.00
$35.00
$30.00
$25.00
$30.00

$10.00
$10.00
$0.00
$0.00
$15.00

$10.00
$10.00
$0.00
$0.00
$15.00

$10.00
$10.00
$0.00
$0.00
$15.00

$10.00
$10.00
$0.00
$0.00
$15.00

$10.00
$10.00
$0.00
$0.00
$15.00

$10.00
$10.00
$0.00
$0.00
$15.00

$10.00
$10.00
$0.00
$0.00
$15.00

500.0

500.0

$163.70

$163.70

$163.70

$21.30

$21.30

$21.30

$21.30

$21.30

$21.30

$21.30

250.0

250.0

$110.00

$110.00

$110.00

$25.00

$25.00

$25.00

$25.00

$25.00

$25.00

$25.00

500.0

500.0

$17.42

$17.42

$17.42

$19.04

$19.04

$19.04

$19.04

$19.04

$19.04

$19.04

$10,920
$4,140
$1,999
$4,500
$28,800
$1,980
$2,400

$10,920
$4,140
$1,999
$4,500
$28,800
$1,980
$2,400

$10,920
$4,140
$1,999
$4,500
$28,800
$1,980
$2,400

$0
$0
$1,100
$0
$0
$600
$600

$0
$0
$1,100
$0
$0
$600
$600

$0
$0
$1,100
$0
$0
$600
$600

$0
$0
$1,100
$0
$0
$600
$600

$0
$0
$1,100
$0
$0
$600
$600

$0
$0
$1,100
$0
$0
$600
$600

$0
$0
$1,100
$0
$0
$600
$600

$19,200
$7,875
$10,800
$2,250
$5,400

$19,200
$7,875
$10,800
$2,250
$5,400

$19,200
$7,875
$10,800
$2,250
$5,400

$4,800
$2,250
$0
$0
$2,700

$4,800
$2,250
$0
$0
$2,700

$4,800
$2,250
$0
$0
$2,700

$4,800
$2,250
$0
$0
$2,700

$4,800
$2,250
$0
$0
$2,700

$4,800
$2,250
$0
$0
$2,700

$4,800
$2,250
$0
$0
$2,700

$982,200

$982,200

$982,200

$127,800

$127,800

$127,800

$127,800

$127,800

$127,800

$127,800

$330,000

$330,000

$330,000

$75,000

$75,000

$75,000

$75,000

$75,000

$75,000

$75,000

$104,520
$1,516,984

$104,520
$1,516,984

$104,520
$1,516,984

$114,212
$329,061

$114,212
$329,061

$114,212
$329,061

$114,212
$329,061

$114,212
$329,061

$114,212
$329,061

$114,212
$329,061

2013

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

Figure 5
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Revenue Requirements Comparisons
2013
GridSolar
O&M
RFP I
RFP II
Annual
Cumulative

$200
$250

000s
000s

000s

CMP Transmission
Annual
Cumulative

000s
000s

2015

2016

2017

2018

2019

2020

2021

2022

2023

$450
$450

$150
$150
$1,517
$1,817
$2,268

$155
$150
$1,517
$1,822
$4,089

$159
$5
$1,517
$1,682
$5,771

$164
$5
$329
$498
$6,269

$169
$5
$329
$503
$6,773

$174
$5
$329
$508
$7,281

$179
$5
$329
$514
$7,795

$184
$5
$329
$519
$8,314

$190
$5
$329
$524
$8,838

$196
$0
$329
$525
$9,363

$300
$300

$2,667
$2,967

$2,667
$5,633

$2,667
$8,300

$2,667
$10,967

$2,667
$13,633

$2,667
$16,300

$2,667
$18,967

$2,667
$21,633

$2,667
$24,300

$2,667
$26,967

000s
000s

2014

Annual Revenue Requirement

Cumulative Revenue Requirement

$3,000
$30,000
$2,500

$25,000
$20,000
$1,500

CMP Transmission

GridSolar

$1,000

Thousands

$15,000

CMP Transmission

GridSolar

$10,000

GridSolar, LLC

2023

2022

2021

2020

2019

2018

2017

2016

$0

2015

$0
2014

$5,000

2013

$500

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023

Thousands

$2,000
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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 – 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)
7/1/2014 20:00
7/1/2014 19:00
7/1/2014 18:00
7/1/2014 17:39
7/1/2014 17:00
7/1/2014 16:00

DateTime(Local)
7/1/2014 16:00
7/1/2014 15:00
7/1/2014 14:00
7/1/2014 13:39
7/1/2014 13:00
7/1/2014 12:00

StationName
BOOTHBAY HARBOR
BOOTHBAY HARBOR
BOOTHBAY HARBOR
BOOTHBAY HARBOR
BOOTHBAY HARBOR
BOOTHBAY HARBOR

PointName
CIRCUIT 209D1 MW
CIRCUIT 209D1 MW
CIRCUIT 209D1 MW
CIRCUIT 209D1 MW
CIRCUIT 209D1 MW
CIRCUIT 209D1 MW

Value

StationName
BOOTHBAY HARBOR
BOOTHBAY HARBOR
BOOTHBAY HARBOR
BOOTHBAY HARBOR
BOOTHBAY HARBOR
BOOTHBAY HARBOR
BOOTHBAY HARBOR

PointName
CIRCUIT 209D2 MW
CIRCUIT 209D2 MW
CIRCUIT 209D2 MW
CIRCUIT 209D2 MW
CIRCUIT 209D2 MW
CIRCUIT 209D2 MW
CIRCUIT 209D2 MW

Value
3.23
3.1
3.06
3.08
2.96
2.94
3.08

StationName
BOOTHBAY HARBOR
BOOTHBAY HARBOR
BOOTHBAY HARBOR
BOOTHBAY HARBOR
BOOTHBAY HARBOR
BOOTHBAY HARBOR
BOOTHBAY HARBOR
BOOTHBAY HARBOR

PointName
CIRCUIT 209D3 MW
CIRCUIT 209D3 MW
CIRCUIT 209D3 MW
CIRCUIT 209D3 MW
CIRCUIT 209D3 MW
CIRCUIT 209D3 MW
CIRCUIT 209D3 MW
CIRCUIT 209D3 MW

Value
2.28
2.42
2.33
2
1.9
2.03
2.49
2.33

2.9
3.09
3.16
3.18
3.32
3.15

Table 1: Load Data, Substation 209, Circuit D1.

DateTime(UTC)
7/1/2014 20:00
7/1/2014 19:00
7/1/2014 18:00
7/1/2014 17:39
7/1/2014 17:00
7/1/2014 16:02
7/1/2014 16:00

DateTime(Local)
7/1/2014 16:00
7/1/2014 15:00
7/1/2014 14:00
7/1/2014 13:39
7/1/2014 13:00
7/1/2014 12:02
7/1/2014 12:00

Table 2: Load Data, Substation 209, Circuit D2.

DateTime(UTC)
7/1/2014 20:00
7/1/2014 19:00
7/1/2014 18:09
7/1/2014 18:00
7/1/2014 17:39
7/1/2014 17:07
7/1/2014 17:00
7/1/2014 16:00

DateTime(Local)
7/1/2014 16:00
7/1/2014 15:00
7/1/2014 14:09
7/1/2014 14:00
7/1/2014 13:39
7/1/2014 13:07
7/1/2014 13:00
7/1/2014 12:00

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 – 455 kW (Diesel BUG at 90% of 500 kW prime capacity)
o Time: 1:07:02 – 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) – 23.42 kW (5 Ice Bear Units, at 80.2% of 29.2 kW of total capacity)
o Meadow Mall DR – 20.23 kW
o Boothbay Harbor Inn DR – 3.19 kW
Breakdown by circuit location (no active resources on Circuit D1):
Location Name
Boothbay Harbor Inn

kW Nameplate
4

Type
Demand Reduction

8
8
4
5.2
455

Type
Demand Reduction
Demand Reduction
Demand Reduction
Demand Reduction
Backup Generator

Table 4: Active NTA resources on Circuit D2.

Location Name
Meadow Mall 1
Meadow Mall 2
Meadow Mall 3
Meadow Mall 4
MWM

kW Nameplate

Table 5: Active NTA resources on Circuit D3.

Passive NTA resources in Operation




Thermal Energy Storage (reported capacity ,1:00 – 2:00 PM EST, July 1, 2014)
o 178 kW
PV Solar Generation (calculated capacity ,1:00 – 2:00 PM EST, July 1, 2014)
o 151.5 kW
Energy Efficiency Load Reduction (calculated capacity, 1:00 – 2:00 PM EST, July 1, 2014)
o 256.42 kW

Net Results


Total Distribution System Load Reduction – 1,078.51kW.
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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
relay measured grid conditions outside of CMP’s interconnection 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.
July 29, 2014 Test Specifications:





Time: 3:52 – 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)
7/29/2014 19:00
7/29/2014 20:00
7/29/2014 21:00
7/29/2014 22:00

DateTime(Local)
7/29/2014 15:00
7/29/2014 16:00
7/29/2014 17:00
7/29/2014 18:00

StationName
BOOTHBAY HARBOR
BOOTHBAY HARBOR
BOOTHBAY HARBOR
BOOTHBAY HARBOR

PointName
CIRCUIT 209D1 MW
CIRCUIT 209D1 MW
CIRCUIT 209D1 MW
CIRCUIT 209D1 MW

Value
2.99
2.84
3.14
3.28

StationName
BOOTHBAY HARBOR
BOOTHBAY HARBOR
BOOTHBAY HARBOR
BOOTHBAY HARBOR
BOOTHBAY HARBOR

PointName
CIRCUIT 209D2 MW
CIRCUIT 209D2 MW
CIRCUIT 209D2 MW
CIRCUIT 209D2 MW
CIRCUIT 209D2 MW

Value
2.92
3.16
3.39
3.38
2.92

Table 2: Load Data, Substation 209, Circuit D1.

DateTime(UTC)
7/29/2014 19:00
7/29/2014 20:00
7/29/2014 20:06
7/29/2014 21:00
7/29/2014 19:00

DateTime(Local)
7/29/2014 15:00
7/29/2014 16:00
7/29/2014 16:06
7/29/2014 17:00
7/29/2014 15:00

Table 3: Load Data, Substation 209, Circuit D2.
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DateTime(UTC)
7/29/2014 19:00
7/29/2014 20:00
7/29/2014 21:00
7/29/2014 22:00

DateTime(Local)
7/29/2014 15:00
7/29/2014 16:00
7/29/2014 17:00
7/29/2014 18:00

StationName
BOOTHBAY HARBOR
BOOTHBAY HARBOR
BOOTHBAY HARBOR
BOOTHBAY HARBOR

PointName
CIRCUIT 209D3 MW
CIRCUIT 209D3 MW
CIRCUIT 209D3 MW
CIRCUIT 209D3 MW

Value
2.28
2.32
2.3
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) – 23.66 kW (5 Ice Bear Units, at 81% of 29.2 kW of total capacity)
o Meadow Mall DR – 20.47 kW
o Boothbay Harbor Inn DR – 3.19 kW
Breakdown by circuit location (no active resources on Circuit D1):
Location Name
Boothbay Harbor Inn

kW Nameplate
4

Type
Demand Reduction

8
8
4
5.2

Type
Demand Reduction
Demand Reduction
Demand Reduction
Demand Reduction

Table 5: Active NTA resources on Circuit D2.

Location Name
Meadow Mall 1
Meadow Mall 2
Meadow Mall 3
Meadow Mall 4

kW Nameplate

Table 6: Active NTA resources on Circuit D3.

Passive NTA resources in Operation




Thermal Energy Storage (reported capacity ,4:00 – 5:00 PM EST, July 29, 2014)
o 199.78 kW
PV Solar Generation (calculated capacity , 4:00 – 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 – 5:00 PM EST, July 29, 2014)
o 256.42 kW

Net Results


Total Distribution System Load Reduction – 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
relay measured grid conditions outside of CMP’s interconnection 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 – 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

For convenience we refer to the output of the NTA resources as “energy” even though we are purchasing
“capacity”.
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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 shows what we call “Reconstituted Load”. This is calculated as the actual
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

Weather
Temperature
Humidity
Conditions
Active NTA resources
Battery
Requested (kW)
Actual (kW)
Performance (%)
BUG
Requested (kW)
Actual (kW)
Performance (%)
Demand Response
% of Capacity Offline
Expected at 100% Capacity
(kW)
Actual (kW)
Active Totals
Expected (kW)
Actual (kW)
Performance (%)
Passive NTA resources
PV Solar
% of Capacity Offline
Expected at 100% Capacity
(kW)
Actual (kW)
Efficiency
Expected (kW)
Actual (kW)
Performance (%)
Peak Shifting (Thermal)
% of Capacity Offline
Expected at 100% Capacity
(kW)
Actual (kW)
Passive Totals
Expected (kW)
Actual (kW)
Performance (%)
Load Relief
Expected (kW)
Actual (kW)
Performance (%)
Boothbay Substation
Load (kW)
Relative to Critical Load (%)
Reconstituted Load Totals
Passive NTA resources
All NTA resources
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Prior Hour
13:00-14:00

Test Hour 1
14:00-15:00

Post Hour
15:00-16:00

79°
47%
Scattered Clouds

80.1°
39%
Clear

82°
39%
Partly Cloudy

500
510
102%
455
453
99.6%
0%
16.2
16.2
971.2
979.2
100.8%

0%

0%

0%

231.6

214.4

178.1

231.6

214.4

178.1

256.4
256.4
100%

256.4
256.4
100%

256.4
256.4
100%

5.2%

5.2%

5.2%

204.9

204.9

204.9

196.2

196.2

196.2

692.9
684.2
98.4%

675.7
667
98.4%

639.4
630.7
98.3%

692.9
684.2
98.7%

1,646.9
1,646.2
99.8%

639.4
630.7
98.3%

8,390
71.1%

7,410
62.8%

8,510
72.1%

9,074.2
9,074.2

9,056.2

9,140.7
9,140.7
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Figure 1-1 shows the actual loadings on CMP’s Section 209 circuit for the period of the test and for the
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 – 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
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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 – 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 – 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

For convenience we refer to the output of the NTA resources as “energy” even though we are purchasing
“capacity”.
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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.
Finally, the summary table shows what we call “Reconstituted Load”. This is calculated as the actual
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 Test Hour 1 Test Hour 2 Test Hour 3 Test Hour 4 Test Hour 5 Test Hour 6 Post Hour
11:00-12:00 12:00-13:00 13:00-14:00 14:00-15:00 15:00-16:00 16:00-17:00 17:00-18:00 18:00-19:00

Weather
Temperature
Humidity
Conditions
Active NTA resources
Battery
- Requested (kW)
- Actual (kW)
- Performance (%)
BUG
- Requested (kW)
- Actual (kW)
- Performance (%)
Demand Response
- % of Capacity Offline
- Expected at 100%
Capacity (kW)
- Actual (kW)
Active Totals
- Expected (kW)
- Actual (kW)
- Performance (%)
Passive NTA resources
PV Solar
- % of Capacity Offline
- Expected at 100%
Capacity (kW)
- Actual (kW)
Efficiency
- Expected (kW)
- Actual (kW)
- Performance (%)
Peak Shifting (Thermal)
- % of Capacity Offline
- Expected at 100%
Capacity (kW)
- Actual (kW)
Passive Totals
- Expected (kW)
- Actual (kW)
- Performance (%)
Load Relief
- Expected (kW)
- Actual (kW)
- Performance (%)
Boothbay Substation
- Load (kW)
- Relative to Critical Load
(%)
Reconstituted Load Totals
- Passive NTA resources
- All NTA resources
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58%
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62%
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203.8
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500
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461.8
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0%
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0%
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0%
17.4

17.4
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82.9°
63%
Clear
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460.7
101.3%
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563.5
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665.2
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784.1
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972.4
989.1
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472.4
477.9
101.2%

0%
197.3

0%
210.5

0%
215.2

0%
205.7

0%
176

0%
137.1

0%
73.1

0%
21.2

197.3

210.5

215.2

205.7

176

137.1

73.1

21.2

256.4
256.4
100%
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100%
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100%

256.4
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100%

256.4
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100%

256.4
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100%

256.4
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100%

256.4
256.4
100%

2.6%
215.8

2.6%
215.8

2.6%
215.8

2.6%
215.8

2.6%
215.8

2.6%
215.8

2.6%
215.8

2.6%
215.8

210.2

210.2

210.2

210.2

210.2

210.2

210.2

210.2

669.5
663.9
99.2%

682.7
677.1
99.2%

687.4
681.8
99.2%

677.9
672.3
99.1%

648.2
642.6
99.1%

609.3
603.7
99.1%

545.3
539.7
99%

493.4
487.8
98.9%

669.5
663.9
99.2%

1,137.7
1,137.8
100%

1,242.4
1,245.3
100.2%

1,332.9
1,337.5
100.4%

1,420.6
1,426.7
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1,581.7
1,592.8
100.7%

1,017.7
1,017.6
100%

493.4
487.8
98.9%

10,247
86.8%

9,663
81.9%

9,518
80.7%

9,268
78.5%

9,293
78.8%

9,265
78.5%

10,062
85.3%

10,511
89.1%

10,910.9
10,910.9

10,800.8

10,763.3

10,605.5

10,719.7

10,857.8

11,079.6

10,998.8
10,998.8
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Figure 2-1 shows the actual loadings on CMP’s Section 209 circuit for the period of the test and for the
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 – 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

209 Circuit Loads - Load Reductions Due to Operations of All NTA resources
August 17, 2015
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The means and standard deviations for the BUG based upon 1 minute reported generation 461.24/4.77 kW,
respectively.
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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 – 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 – 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 refer to the output of the NTA resources as “energy” even though we are purchasing
“capacity”.
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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.
Finally, the summary table shows what we call “Reconstituted Load”. This is calculated as the actual
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

Weather
Temperature
Humidity
Conditions
Active NTA resources
Battery
- Requested (kW)
- Actual (kW)
- Performance (%)
BUG
- Requested (kW)
- Actual (kW)
- Performance (%)
Demand Response
- % of Capacity Offline
- Expected at 100% Capacity (kW)
- Actual (kW)
Active Totals
- Expected (kW)
- Actual (kW)
- Performance (%)
Passive NTA resources
PV Solar
- % of Capacity Offline
- Expected at 100% Capacity (kW)
- Actual (kW)
Efficiency
- Expected (kW)
- Actual (kW)
- Performance (%)
Peak Shifting (Thermal)
- % of Capacity Offline
- Expected at 100% Capacity (kW)
- Actual (kW)
Passive Totals
- Expected (kW)
- Actual (kW)
- Performance (%)
Load Relief
- Expected (kW)
- Actual (kW)
- Performance (%)
Boothbay Substation
- Load (kW)
- Relative to Critical Load (%)
Reconstituted Load Totals
- Passive NTA resources
- All NTA resources
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Figure 3-1 shows the actual loadings on CMP’s Section 209 circuit for the period of the test and for the
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 – 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

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

For convenience we refer to the output of the NTA resources as “energy” even though we are purchasing
“capacity”.
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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 shows what we call “Reconstituted Load”. This is calculated as the actual
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

Weather
Temperature
Humidity
Conditions
Active NTA resources
Battery
- Requested (kW)
- Actual (kW)
- Performance (%)
BUG
- Requested (kW)
- Actual (kW)
- Performance (%)
Demand Response
- % of Capacity Offline
- Expected at 100% Capacity (kW)
- Actual (kW)
Active Totals
- Expected (kW)
- Actual (kW)
- Performance (%)
Passive NTA resources
PV Solar
- % of Capacity Offline
- Expected at 100% Capacity (kW)
- Actual (kW)
Efficiency
- Expected (kW)
- Actual (kW)
- Performance (%)
Peak Shifting (Thermal)
- % of Capacity Offline
- Expected at 100% Capacity (kW)
- Actual (kW)
Passive Totals
- Expected (kW)
- Actual (kW)
- Performance (%)
Load Relief
- Expected (kW)
- Actual (kW)
- Performance (%)
Boothbay Substation
- Load (kW)
- Relative to Critical Load (%)
Reconstituted Load Totals
- Passive NTA resources
- All NTA resources
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Figure 4-1 shows the actual loadings on CMP’s Section 209 circuit for the period of the test and for the
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 – 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
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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 – 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 – 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

For convenience we refer to the output of the NTA resources as “energy” even though we are purchasing
“capacity”.
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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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Finally, the summary table shows what we call “Reconstituted Load”. This is calculated as the actual
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

Weather
Temperature
Humidity
Conditions
Active NTA resources
Battery
- Requested (kW)
- Actual (kW)
- Performance (%)
BUG
- Requested (kW)
- Actual (kW)
- Performance (%)
Demand Response
- % of Capacity Offline
- Expected at 100% Capacity (kW)
- Actual (kW)
Active Totals
- Expected (kW)
- Actual (kW)
- Performance (%)
Passive NTA resources
PV Solar
- % of Capacity Offline
- Expected at 100% Capacity (kW)
- Actual (kW)
Efficiency
- Expected (kW)
- Actual (kW)
- Performance (%)
Peak Shifting (Thermal)
- % of Capacity Offline
- Expected at 100% Capacity (kW)
- Actual (kW)
Passive Totals
- Expected (kW)
- Actual (kW)
- Performance (%)
Load Relief
- Expected (kW)
- Actual (kW)
- Performance (%)
Boothbay Substation
- Load (kW)
- Relative to Critical Load (%)
Reconstituted Load Totals
- Passive NTA resources
- All NTA resources
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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

68°
96%
Overcast

69.1°
96%
Overcast

70°
93%
Overcast

72°
84%
Overcast

73.4°
78%
Overcast

500
508.3
101.7%

500
508.1
101.6%

500
508.1
101.6%

455
456.8
100.4%

455
459.1
100.9%

455
365.2
80.3%

0%
15.9
15.9

0%
15.9
15.9

0%
15.9
15.9

970.9
981
101%

970.9
983.1
101.3%

970.9
889.2
91.6%

0%
34.6
34.6

0%
55
55

0%
79.8
79.8

0%
86.1
86.1

0%
81.7
81.7

256.4
256.4
100%

256.4
256.4
100%

256.4
256.4
100%

256.4
256.4
100%

256.4
256.4
100%

5.2%
177.9
168.7

5.2%
177.9
168.7

5.2%
177.9
168.7

5.2%
177.9
168.7

5.2%
177.9
168.7

468.9
459.7
98%

489.3
480.1
98.1%

514.1
504.9
98.2%

520.4
511.2
98.2%

516
506.8
98.2%

468.9
459.7
98%

1,460.2
1,461.1
100.1%

1,485
1,488
100.2%

1,491.3
1,400.4
93.9%

516
506.8
98.2%

9,884
83.8%

8,980
76.1%

8,851
75%

8,924
75.6%

9,323
79%

10,343.7
10,343.7

10,441.1

10,339

10,324.4

9,829.8
9,829.8
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Figure 5-1 shows the actual loadings on CMP’s Section 209 circuit for the period of the test and for the
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 – 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
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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
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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 – 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 – 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 overrode GridSolar’s dispatch
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 the output of the NTA resources as “energy” even though we are purchasing
“capacity”.
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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.
Finally, the summary table shows what we call “Reconstituted Load”. This is calculated as the actual
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

Weather
Temperature
Humidity
Conditions
Active NTA resources
Battery
- Requested (kW)
- Actual (kW)
- Performance (%)
BUG
- Requested (kW)
- Actual (kW)
- Performance (%)
Demand Response
- % of Capacity Offline
- Expected at 100% Capacity (kW)
- Actual (kW)
Active Totals
- Expected (kW)
- Actual (kW)
- Performance (%)
Passive NTA resources
PV Solar
- % of Capacity Offline
- Expected at 100% Capacity (kW)
- Actual (kW)
Efficiency
- Expected (kW)
- Actual (kW)
- Performance (%)
Peak Shifting (Thermal)
- % of Capacity Offline
- Expected at 100% Capacity (kW)
- Actual (kW)
Passive Totals
- Expected (kW)
- Actual (kW)
- Performance (%)
Load Relief
- Expected (kW)
- Actual (kW)
- Performance (%)
Boothbay Substation
- Load (kW)
- Relative to Critical Load (%)
Reconstituted Load Totals
- Passive NTA resources
- All NTA resources
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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

69.1°
97%
Mist

70°
97%
Overcast

72°
93%
Overcast

72°
93%
Overcast

73.9°
91%
Overcast

500
510.4
102.1%

500
282.5
56.5%

500
340.3
68.1%

455
340.7
74.9%

455
444.7
97.7%

455
444.5
97.7%

0%
13.9
13.9

0%
13.9
13.9

0%
13.9
13.9

968.9
865
89.3%

968.9
741.1
76.5%

968.9
798.7
82.4%

0%
72
72

0%
78
78

0%
79
79

0%
86
86

0%
69
69

256.4
256.4
100%
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100%

256.4
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100%

256.4
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100%

256.4
256.4
100%

7.9%
166.5
153.4

7.9%
166.5
153.4

7.9%
166.5
153.4

7.9%
166.5
153.4

7.9%
166.5
153.4

494.9
481.8
97.4%

500.9
487.8
97.4%

501.9
488.8
97.4%

508.9
495.8
97.4%

491.9
478.8
97.3%

494.9
481.8
97.4%

1,469.8
1,352.8
92%

1,470.8
1,229.9
83.6%

1,477.8
1,294.5
87.6%

491.9
478.8
97.3%

9,904
83.9%

9,144
77.5%

9,178
77.8%

8,832
74.8%

9,395
79.6%

10,385.8
10,385.8

10,496.8

10,407.9

10,126.5

9,873.8
9,873.8
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Figure 6-1 shows the actual loadings on CMP’s Section 209 circuit for the period of the test and for the
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 – 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
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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
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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 – Actual Loads, Reconstituted Loads and NTA Performance
August 21, 2015
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8.3

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

This Measurement and Verification Plan (“M&V”) describes how the initial Capacity Rating for
each type of Non-Transmission Alternative (“NTA”) 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 “Passive” and “Active”. 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
“Grandfathered” and will continue to follow the agreement as is. If a “Grandfathered” 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 “Grandfathered” NTA Resources can be
found in the Appendix.

GridSolar, LLC

Appendix - 81

THE BOOTHBAY PILOT – FINAL REPORT APPENDIXES
January 19, 2016

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 MMVDR, 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 manufacturer’s 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-NE reference to capacity …
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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
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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
f. Prime Mover Generation
i. Initial Capacity Rating
The initial Capacity Rating for a Prime Mover Generation resource that is set up to operate in
parallel with CMP’s electric grid is its nameplate rating, unless there are clear reasons why this
would not be appropriate.
ii. Dynamic Capacity Rating
Adjustments to the Initial Capacity Rating of each will be made pursuant to the process set forth
in Item 3, below.

2. Active NTA Resources
a. Back-up or Standby Generation (BUGS)
i. Initial Capacity Rating
The initial Capacity Rating for a BUG depends on whether the BUG is set up to operate in parallel
with CMP’s electric grid or not. If it is capable of parallel operation (that is, it can run and deliver
electricity to a CMP distribution line or directly to a load that is connected to a CMP distribution
line when the CMP distribution line is in service), then its Capacity Rating will be set equal to its
nameplate rating, unless there are clear reasons why this would not be appropriate. If the BUG is
not capable of running in parallel with the CMP grid, then its Capacity Rating will be set equal to
the lesser of its nameplate rating or the expected coincident peak load to which it is interconnected,
unless there are clear reasons why this would not be appropriate. The coincident peak load to
which a BUG is interconnected will be determined by GridSolar in consultation with the NTA
Resource.
ii. Dynamic Capacity Rating
Adjustments to the Initial Capacity Rating of each BUG will be made pursuant to the process set
forth in Item 3, below.
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b. Demand Response
i. Initial Capacity Rating
The initial Capacity Rating for a Demand Response Resource is its calculated diversified load at
peak hour, unless there are clear reasons why this would not be appropriate. (For purposes of this
M&V Plan, the calculated diversified load of a Demand Response shall be the amount of capacity
shown in the NTA Resource’s contract with GridSolar.)
ii. Dynamic Capacity Rating
Adjustments to the Initial Capacity Rating of each Demand Response Resource will be made
pursuant to the process set forth in Item 3, below.

c. Energy Storage
i. Initial Capacity Rating
The initial Capacity Rating for an Energy Storage Resource is its calculated resource rating, unless
there are clear reasons why this would not be appropriate. (For purposes of this M&V Plan, the
calculated resource rating of a Demand Response shall be shown in the NTA Resource’s contract
with GridSolar.)
ii. Dynamic Capacity Rating
Adjustments to the Initial Capacity Rating of each Energy Storage Resource will be made
pursuant to the process set forth in Item 3, below.

d. Battery Storage
i. Initial Capacity Rating
The initial Capacity Rating for a Battery Storage Resource depends on whether the Battery Storage
Resource is set up to operate in parallel with CMP’s electric grid, and whether it will be
programmed to be at full charge and on standby for peak use periods.
If it is capable of parallel operation and operates in such a way so as to maintain a full charge when
not called upon, then its Capacity Rating will be set equal to its AC nameplate ratings for various
duration periods rating, unless there are clear reasons why this would not be appropriate. If the
Battery Storage resource is located behind a retail customer’s meter and is not capable of running
in parallel with the CMP grid, then its Capacity Rating will be set equal to the lesser of its ratings
or the expected coincident peak load to which it is interconnected, unless there are clear reasons
why this would not be appropriate. The coincident peak load to which a Battery is interconnected
will be the amount of capacity shown in the NTA Resource’s contract with GridSolar.

GridSolar, LLC

Appendix - 88

THE BOOTHBAY PILOT – FINAL REPORT APPENDIXES
January 19, 2016

If the Battery operates in such a manner so as not to maintain a full charge when called upon by
GridSolar, e.g., it provides regulation service, its Initial Capacity Rating will be determined
based upon its operating rules.
ii. Dynamic Capacity Rating
Adjustments to the Initial Capacity Rating of each Battery will be made pursuant to the process
set forth in Item 3, below.

3. Dynamic Adjustment Computation for Active NTA Resources
For active NTA Resources, the dynamic adjustment shall be computed as follows:
The Initial Capacity Rating for each NTA Resource will be determined as set forth in the various
sections above. This Initial Capacity Rating will remain unchanged unless and until it is changed
pursuant to this section, after which this new value will be the Capacity Rating. This new
Capacity Rating will then be subject to further dynamic adjustment using the same process.
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 each case, the Capacity Rating will be adjusted annually 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.
The Capacity Rating for an NTA Resource will be subject to adjustment based on the actual
performance of that NTA Resource during a test or audit of that NTA Resource or during a
period when the NTA Resource is called upon by GridSolar to ensure grid reliability, each of
which is called an “Event”. The performance of the NTA Resource will be calculated by
GridSolar based on either generation or load data supplied to GridSolar by the NTA Resource or
obtained by GridSolar directly from meters.
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The performance of the NTA Resource will be computed as the absolute value of the difference
between the average meter reading, expressed in kW, for the two hour period prior to the Event
and the two hour period subsequent to the Event, which is referred to as the “Base Period”, less
the average meter reading, expressed in kW, for the entire period of the Event. For resources
less than 25 kW, the meter readings that will be used for this computation will generally be those
that measure the net flow of electricity across the intertie between the CMP grid and the NTA
Resource. For resources greater than 25 kW, the meter readings that will be used for this
computation will be those that measure the flow of electricity to or from the NTA Resource. All
meters used for intertie metering will be CMP-installed meters. Behind-the-meter NTA
Resources will use private revenue grade meters explicitly authorized by GridSolar for this
purpose and which meet American National Standards Institute (ANSI) Standard C12.1-2008
standards for meter accuracy.
By way of example to illustrate this computation:
Example 1:

BUG, Battery Storage

Case 1 – The NTA Resource operates in parallel with the CMP grid.
The dynamic adjustment to the Capacity Rating will be the average generation
output of the NTA Resource over the period of the Event or … annual resource
capacity adjustment described above.
Case 2 – The NTA Resource does not operate in parallel with the CMP grid.
The dynamic adjustment to the Capacity Rating will be the average load reduction
of the NTA Resource over the period of the Event or … annual resource capacity
adjustment described above. (This calculation assumes that all of the demand
served by the NTA Resource during the Event would have been served by
electricity supplied over the CMP grid.)

Example 2:

Demand Response, Energy Storage

For Resources less than 25 kW, the dynamic adjustment to the Capacity Rating will be
equal to the difference between the average meter reading of the retail customer during
the Base Period and the average meter reading of the retail customer during the Event.
The average will be computed using the interval readings provided by the meter. For
Resources greater than 25 kW, the metering will be directly from the resource.
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Reports and Recommendations
4. Progress Reports and Recommendations
GridSolar and CMP have been working over the past few months to develop communications
and operating protocols that will enable (a) CMP to notify GridSolar of the need for NTA
Resources and for GridSolar to acknowledge such notification, (b) GridSolar to report to CMP
that NTA Resources have been dispatched and are operational and for CMP to acknowledge such
notification and (c) CMP to notify GridSolar of that the need for NTA Resources has passed and
for GridSolar to acknowledge such notification. The parties expect to begin testing these
protocols in May 2013.
GridSolar has begun to develop dispatch communications protocols to enable it to either send
signals to NTA Resources notifying them of the need to activate or, where GridSolar controls the
dispatch of NTA Resources, to activate such NTA Resources directly. A second component of
this effort is the development of dispatch algorithms that direct GridSolar to notify certain NTA
Resources depending on the specific need requested by CMP and the availabilities of the NTA
Resources. GridSolar has begun to work on this component, based on the NTA Resources
proposed in the Implementation Plan for approval by the Commission.
GridSolar expects to have this component completed by late June, and will provide an Interim
Report to the Commission by the end of June 2013 as part of the Operations Plan.
As each new NTA Resource comes on-line and is either operational (in the case of passive NTA
Resources) or available for dispatch (in the case of active NTA Resources), GridSolar will
perform a field test to verify the following:



The NTA Resource is operational in a manner consistent with its proposed operational
characteristics
The NTA Resource is providing GridSolar operational information, including electric
generation, either on a monthly basis for passive NTA Resources less than 25 kW or in
real-time for active NTA Resources

GridSolar intends to conduct an audit of each NTA Resource once that NTA Resource is
operational. This will be done at a time to be determined by GridSolar and CMP. In addition,
when there are a number of NTA Resources that are operational, GridSolar and CMP will
conduct an audit of the entire GridSolar system, simulating a call by CMP for NTA Resource
capacity. GridSolar will monitor the performance of each NTA Resource during the audit –
which GridSolar anticipates will be during the fall 2013, and provide an Interim Report to the
Commission. This Interim Report will include documentation of actual loads in the Boothbay
Pilot Region and at the Boothbay Substation prior to, during and after the audit to show the
impact on loadings to measure the impact of the NTA Resources on grid reliability.
GridSolar will maintain the following logs and reports for pilot project stakeholders:
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1. Time-stamped logs of all CMP directives (execution, modification, and termination).
2. Time-stamped logs of all resource dispatch commands (dispatch, re-dispatch, and
cancellation).
3. Load profile data in real-time for all resources greater than 25 kW.
4. Load profile data monthly for all resources less than 25 kW.
CMP will provide to GridSolar the actual 2012 peak load levels on each of the busses in the
Boothbay Region. These will be updated each year and used to evaluate whether additional
NTA Resources need to be acquired. In addition, during each audit or actual event, CMP will
provide GridSolar the actual loads at each of the busses in the Boothbay Region for the two hour
period immediately prior to the audit or event, for the hours during the audit or event, and for the
two hour period immediately after the audit or event. GridSolar will incorporate this information
into its evaluation of the performance of the NTA Resources and the Pilot Project during all
audits and/or events.24
GridSolar intends to conduct a minimum of two audits of the entire GridSolar system during
2014, one prior to the June 1, 2014 and one during the summer months of July and August.
GridSolar will provide to the Commission a comprehensive Interim Report on December 31,
2013 that will provide a tracking and reporting of the implementation of the Boothbay Pilot
Project, including the successes and failures of the Pilot Project to date and the results of the
audits. GridSolar will seek CMP’s input into this Interim Report. To the extent that any
conclusions can reasonably be drawn at that time, this Interim Report will include an assessment
of 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.
GridSolar will provide the Commission a second Interim Report on December 31, 2014,
following the first full calendar year of operating the Pilot Project. This Interim Report will
follow the format and address the same set of issues as the 2013 Interim Report. In addition, it
will detail the results of field audits or actual events in which CMP called upon the NTA
Resources to deliver capacity to the Boothbay Region.
Grid Solar will provide the Commission a Final Report on December 31, 2015. The Final Report
will include a presentation of performance in calendar 2015 and a comparison of 2015 to 2014,
in addition to the same items and format of the prior Interim Reports. The Final Report will also
include a recommendations section based on GridSolar’s assessment of the performance of the
Boothbay Pilot Project.

24

The Order discusses the provision of voltage levels as well as thermal measurements/calculations on Section 23.
CMP will provide voltage information to the extent it is available to GridSolar along with the load levels on the
busses. CMP does not measure temperatures or line sags on any of its lines in the Boothbay Region, and has no
plans to do so in the future.
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In addition to the above scheduled reports and communications with the Commission, GridSolar
will alert the Commission of any activities or situations that are outside of expected operations
and could have a material impact on the Boothbay Pilot Project.
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Appendix
Current Document – M&V Plan – Version 2
“Grandfathered” NTA Resources (follow M&V Plan – Version 1)
Brown Bros., Inc.
Efficiency Maine Trust
Heliotropic Technologies
Flagship Inn, LLC
Lafayette Boothbay Harbor, LLC
Lafayette Boothbay, LLC
ReVision Energy (Town of Boothbay)
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8.4 NTA Operations Manual – Version 1.4

NTA Operations Manual
Version 1.4
6/18/2015
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1.0 Definitions and Terms


















Active Command – A command existing in the system that has yet to be completed.
Central Maine Power Company (“CMP”) – A Public Utility in the State of Maine,
partner and primary Operators of the System.
Command Interface – The web application in which an Operator interacts with the
commands of the system.
Electric Grid – An interconnected network for delivering electricity from suppliers to
consumers; regional to the GridSolar System for purposes of this document.
GridSolar – Utility Consulting Company responsible for the development,
management and support of the System.
Load Relief – A lightening of the electric quantity that can be carried by the
transmission of the electric grid.
New Command – A command newly entered into the system or a command
currently being entered.
Non-Transmission Alternative Resource (“NTA Resources”) – One of a variety
of distributed generation resources, including, but not limited to, solar PV, wind,
hydro, and emergency or back-up generators, energy conservation and demand
response.
Operations – The performance of practical work or of something involving the
practical application of principles or processes.
Operator – A user that operates the system; CMP individuals for purposes of this
document.
Past Command – A command existing in the system that has been completed or
ended by an Operator.
Remote Terminal Unit (“RTU”) – An electronic device that interfaces objects of the
physical world to a system by transmitting data to control connected objects.
Reporting Interface – The web application in which an Operator interacts with the
historic data of the system.
System – Set of connected pieces working together and forming an accessible
application that provides functionality for Operators.
Wide Area Network (“WAN”) – A network that covers a broad area using private
network transports.
World Wide Web (“WWW”) – A system of interlinked hypertext documents
accessed by the internet.
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2.0 Introduction
2.1

Purpose

The purpose of this Operations Manual is to document the GridSolar “System” and its
operations. This Operations Manual describes what the System is, how it functions and the
processes necessary to successfully operate it.
The purpose of the System is to maintain and enhance the reliability of the Electric Grid in
regions where the System is put in place. The System’s function is to ensure that NTA
Resources under contract will meet reliability needs and improve the overall efficiency of the
electrical system, reduce costs, waste and emissions consistent with State of Maine policy
and objectives. The System will benefit the region’s ratepayers and is in the public interest,
because it is designed to meet reliability needs at less cost than a transmission-only
solution.
The purpose of the Operations Manual is to guide Operators through System functionality
with a defined process for the System. The Operator, by following the operations outlined in
this document, will be capable of completing any function available within the System.

2.2

Audience

The audience of this Operations Manual is current and future System Operators. The
audience also includes the GridSolar team responsible for System management.

2.3

Training & Review

The Operations Manual shall be reviewed at least once per year with all persons who may
be employed in the operation, maintenance, repair and testing of the System. This Manual
will also be reviewed by the GridSolar Manager (See Points of Contact) quarterly to ensure
changes or updates to the System or procedures are incorporated.

3.0 System Overview
The System is used by the Operators as a tool to complete their operational responsibilities for
the Electric Grid. The System provides Operators the ability to reduce electric load regionally
with local NTA Resources under contract. It will be initiated when a portion of the Electric Grid is
approaching maximum capacity in a Region serviced by the GridSolar System. When this
scenario occurs the Operators will calculate the Load Relief needed to get the regional load at
an acceptable level. The Operators will identify if the resources should be dispatched over the
whole region or to a specific Substation or Circuit. This will be done by submitting a command
on the Command Interface of the GridSolar System. These commands are submitted for a
certain amount of energy, over a certain period of time, and designated for real time or
scheduled initiation.
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The System allows Operators to manage existing commands. A terminate command can be
submitted to cancel a previously defined command. An update command can be submitted to
change details of a previously defined command.
The System also includes the Reporting Interface. This interface allows Operators to view and
analyze historic data in table and graphical form. Operators should familiarize themselves with
the System’s components and features below.

3.1

Key Features

The System provides Operators with functionality and features that can be used to
successfully complete system tasks. Below are some key features Operators will find as part
of the System.


Execute or terminate multiple commands
Operators can submit multiple commands at once to add or remove commands.



Update existing commands
Operators can change the settings for previously submitted commands that have not
already been initiated.



2 part command authentication
All commands require an initial submission of settings followed by a confirmation of those
settings.



Complete logging of all Operator commands
Commands are logged with date/time stamp on a unique basis with relations pointing back
to the user that created it.



Graphical reporting of past commands
Charts and other visual display will denote reporting data for analytical basis.



Each command individually numbered and time stamped
All commands are documented with unique identifiers that will allow for accurate auditing
and tracking.



5 step command completion
All commands are pushed through a complete process of steps.
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3.2

System Architecture

The architecture of the System consists of three major components – (a) Base, (b) Resource
and (c) Network – as shown in Figure 3.1 and discussed below:






Base – The Base displays a website for the Operators over the World Wide Web
(”WWW”) and the Base uses an application to deliver commands to NTA Resources
over the Wide Area Network (“WAN”) using Remote Terminal Units (“RTU”).
NTA Resource – The NTA Resource dispatches electricity25 to a region on the
Electric Grid through interconnection with the CMP electric system, and the NTA
Resource uses RTUs to communicate data to the Base over the WAN.
Network – The Network supplies the WAN for data transmission with routers that
direct connections between the Base and NTA Resources and the Network supplies
the WWW for communication between the Operators and the Base.
Figure 3.1 - GridSolar System Architecture

25

We use the term dispatch of electricity to refer to generation of electricity supplied to the grid as well as
reductions in electricity use that reduce the amount of electricity required to be delivered over the grid.
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3.3

System Security

System security is achieved through “unified threat management”, a combination of high
tech routers, anti-virus software, client to site tunnels and firewalls. The security restricts
communication between recognized devices, restricts the type of data permitted, supplies
encryption and provides 24/7 remote support.
The System includes authentication and permission-based user account functions. Each
Operator will be assigned a user name and password that must be used to be granted
access to System services. User accounts are stored by the System, but user passwords
are not stored in the GridSolar databases as plain text. The System stores only a “hashed”
form of the plain text password. When a user types in a password, the password handling
application runs through a cryptographic hash algorithm, and if the hash value generated
from the user’s entry matches the hash stored in the password database, the user is
permitted access. The hash value is created by applying a cryptographic hash function to a
string consisting of the submitted password and another value known as a “salt”. The salt
prevents attackers from easily building a list of hash values for common passwords and
prevents password cracking efforts from scaling across all users.
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3.4

System Procedure

The system procedure is to treat each Operator submission as a new command with
relations connecting associated command(s). These commands are labeled as follows:








Scheduled – A command that is scheduled for a future time.
In Progress – A command that is currently being fulfilled.
Error – A command that is experiencing an error and will not be fulfilled until
updated.
Terminating – A command that is in the process of terminating.
Updating – A command that is in the process of updating.
Completed – A command that is finished fulfilling the command requirements.
Terminated – A command that is cancelled and will not be fulfilled.
All commands have a 5 step process towards completion defined as:







Submitted – The Operator has submitted the command via the Command Interface.
Received – The System has received the command from the Command Interface.
Initiated – The System has initiated the communication from Base to the NTA
Resources selected to provide the load relief.
Online – The NTA Resource is online and providing energy to the Region selected in
the Command Interface.
Completed – The NTA Resource completed the request for Load Relief and the
system has confirmed that all steps have been taken to complete the Operators
command.

Each of these steps is dated and time stamped. This provides real time updates for
command processing and tracking.
Additionally, the System provides unique command IDs and unique user IDs associated with
each command. This provides the ability to accurately track and report System and
operating actions.

4.0 Operations Overview
This section of the Operations Manual guides the Operator through the steps necessary to use
the System functions. These steps, outlined below, are created based on procedural best
practices and existing system functionality.
System operations will also include the periodic review of historic data in order to measure the
accuracy of the System and its procedures. This review will include scheduled and random tests
of the System for auditing and proof of concept.
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4.1

Instruction for Employees

This Operations Manual covers operating, maintenance, and issue handling procedures that
apply to all system users.







4.2

The procedures outlined are based on requirements from CMP and GridSolar, and
reflect the System’s features and best practices.
Work done by personnel will be periodically reviewed and any discrepancies found
between work and the Manual shall be corrected either by retraining personnel or by
revision to the Manual.
Changes to the System will be made periodically, and any discrepancies found
between System updates and the Manual shall be corrected with a revision to the
Manual.
If any discrepancies are found, they must be reported immediately to the GridSolar
Manager. (See Points of Contact).

Communications Overview

All operational communications should be made via the System unless otherwise noted in
the communication protocol. The System will communicate with other hardware and
software where necessary based on the actions taken by the Operator within the System.
4.2.1 Communication Protocol
Once an Operator makes a dispatch request via the System the following
communication protocol will take place:








Once GridSolar acknowledges the dispatch request they will call CMP ECC (6226140) to confirm that dispatch notification for NTA resource(s) has been
received.
Once GridSolar has confirmed the dispatch is under way they will call CMP ECC
(622-6140) to confirm that dispatched NTA resource(s) are online and generating
full output.
In a scenario where the battery resource is dispatched, GridSolar to call CMP
ECC (622-6140) when the battery has 1 hour of operations remaining per
contract between GridSolar and Convergent.
In a scenario where the diesel generator resource is dispatched, GridSolar to
CMP ECC (622-6140) when the diesel generator has 1 hour of fuel remaining.

4.2.2 Errors & Issues
If an Operator is confronted with an error or system issue, the Operator should contact
the GridSolar Manager. (See Points of Contact) In such cases Operators must provide
all details including links, browser information, screen images and steps taken.
4.2.3 Enhancements & Change Requests
If an Operator would like to submit an enhancement or change to the system, the
Operator should contact the GridSolar Manager immediately. (See Points of Contact) In
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such cases Operators will be asked to provide as much detail as possible. A complete
list of enhancements and changes will be maintained by the GridSolar Manager.
Prioritization of the list will be based on a consensus of CMP and GridSolar. The list will
be posted and made available to all System users.

4.3

Points of Contact

The following points of contact should be used for day to day operations.
4.3.1 Information
CMP Operations Supervisor
Mark Stevens
Mark.Stevens@cmpco.com
(207) 621-7860
GridSolar Manager
Dan Blais
dblais@gridsolar.com
(207) 772-6190 EXT. 249
4.3.2 Coordination
GridSolar Manager
Dan Blais
dblais@gridsolar.com
(207) 772-6190 EXT. 249
CMP Project Manager
Eben Perkins
Eben.Perkins@iberdrolausa.com
(207) 213-9760
4.3.3 Support
CMP Support
Ken Schessler
Kenneth.Schessler@cmpco.com
(207) 626-9872
GridSolar Support
Dan Blais
dblais@gridsolar.com
(207) 772-6190 EXT. 249
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4.4

Access

Operators can access the System via a web browser at https://smart.gridsolar.com/. Access
is restricted to individuals with user accounts. To access the interface, the Operator must
enter a valid user name and password combination into associated fields and click the
“Login” button.

4.5

User Management

Operators can navigate to the user management area after logging in by clicking the top left
navigation link labeled with the Operator’s First and Last name. A drop down menu will
appear. Click “Account Settings”. Once the Operator is on this page, the Operator can
complete the user management operational tasks listed below.
4.5.1 Update User Account
a) Click on the user name to the right of the “First Name” label.
b) Field will now be editable, update first name.
c) Click “Save” button to save or “Cancel” button to cancel.
d) Click on the user name to the right of the “Last Name” label.
e) Field will now be editable, update last name.
f) Click check button to save or x button to cancel.
g) Click on the user email to the right of the “Email Address” label.
h) Field will now be editable, update email address.
i) Click check button to save or x button to cancel.
4.5.2 Change User Account Password
a) Click on the “Change Password” link on the left navigation.
b) Type old password in input labeled “Old Password”.
c) Type new password in input labeled “New Password”.
d) Type new password in input labeled “Confirm Password”.
e) Click “Save” button.
4.5.3 Create New User Account
In order for a new user account to be created, the New User Form in Attachment 1 must
be sent to the GridSolar Manager (See Points of Contact) and must be approved by the
CMP Operations Manager. (See Points of Contact)
4.5.4 Remove Existing User Account
In order for a user account to be removed, that user must contact GridSolar Manager
(See Points of Contact) with the user name of the account to be removed from the
system.

4.6

Command Center

Operators can navigate to the Command Interface after logging in by clicking the
“Command Center” top navigation link. Once the operator is on this page, the Operator
can complete any of the following operational tasks.
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Figure 4.1 – Command Center

8.4.1
4.6.1 New Commands
An Operator can enter a new command with the following procedures. New commands
can be created in the table below the “Command Center” heading.
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Figure 4.2 – New Command Pop-over Window

4.6.1.1 Real Time Request
The following step-by-step procedure is for a new command that will start
immediately.
(a) Select “Region” or “Circuit” to filter what area to use for your new command.
(b) Pick which row you will use for the new command and make the following
entries within the row.
(c) Under the “kW” column enter the load that you would like in your new
command.
(i) Click on “Max” button to select the max value available.
(d) Under the “Duration (Min)” column enter the minutes that you would like in
your new command.
(i) Click on “Max” button to select the max value available.
(e) Click “Submit Row” button.
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(f) Confirm details in popup window.
(g) Click “Submit” button in popup.
(h) Confirm the system response to your new command.
4.6.1.2 Schedule a Request
The following step-by-step procedure is for a new command that will start at a
certain date and time in the future.
(a) Select “Region” or “Circuit” to filter what area to use for your new command.
(b) Pick which row you will use for the new command and make the following
entries in said row.
(c) Under the “Start Date” column type or select the day that you would like your
new command to start on.
(d) Under the “Start Time” column type or select the time that you would like your
new command to start on.
(e) Under the “kW” column type or select the load that you would like in your new
command.
(i) Click on “max” button to select the max value available.
(f) Under the “Duration (Min)” column type or select the minutes that you would
like in your new command.
(i) Click on “max” button to select the max value available.
(g) Click “Submit Row” button.
(h) Confirm details in popup window.
(i) Click “Submit” button in popup.
(j) Confirm the system response to your new command.
4.6.1.3 Real Time Multiple Requests
The following step-by-step procedure is for multiple new commands that will start
immediately.
(a) Select “Region” or “Circuit” to filter what area to use for your new command.
(b) Select the associated checkboxes for the rows you will use for the new
command and make the following entries in said rows.
(c) Under the “kW” column type or select the load that you would like in each
new command.
(i) Click on “max” button to select the max value available.
(d) Under the “Duration (Min)” column type or select the minutes that you would
like in each new command.
(i) Click on “max” button to select the max value available.
(e) Click “Submit Checked” button.
(f) Confirm details in popup window.
(g) Click “Submit” button in popup.
(h) Confirm the system response to your new commands.
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4.6.1.4 Schedule Multiple Requests
The following step-by-step procedure is for multiple new commands that will start
at a certain date and time in the future.
(a) Select “Region” or “Circuit” to filter what area to use for your new command.
(b) Select the associated checkboxes for the rows you will use for the new
command and make the following entries in said rows.
(c) Under the “Start Date” column type or select the day that you would like each
new command to start on.
(d) Under the “Start Time” column type or select the time that you would like your
new command to start on.
(e) Under the “kW” column type or select the load that you would like in each
new command.
(i) Click on “max” button to select the max value available.
(f) Under the “Duration” column type or select the minutes that you would like in
your new command.
(i) Click on “max” button to select the max value available.
(g) Click “Submit Checked” button.
(h) Confirm details in popup window.
(i) Click “Submit” button in popup.
(j) Confirm the system response to your new commands.
4.6.2 Active Commands
Active commands are commands that have been created and labeled as “Scheduled”,
“In Progress”, “Error” and “Terminating” status. Active Commands are commands that
have been created but not yet completed or terminated. These labels are shown in the
table below the “Active Commands” header.
4.6.2.1 View Request
(a) Click the associated “View” button for the row you would like to view.
(b) Review the command details in the popup window.
(c) Click “Close” button in popup window to close the window.
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Figure 4.3 – View Command Pop-over Window

4.6.2.2 Terminate Request
(a) Click the associated “Terminate Row” button for the row you would like to
terminate.
(b) Confirm details in the popup window.
(c) Click “Terminate” button.
(d) Confirm the system response to your command termination.
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Figure 4.4 – Terminate Command Pop-over Window

4.6.2.3 Terminate Multiple Requests
(a) Select the associated checkboxes for the commands you would like to
terminate.
(b) Click “Terminate Checked” button.
(c) Confirm details in the popup window.
(d) Click “Terminate” button.
(e) Confirm the system response to your command termination.
4.6.3 Past Commands
Past commands are commands that are labeled as “Completed” or “Terminated” status.
4.6.3.1 View Request
(a) Click the associated “View” button for the row you would like to view.
(b) Review the command details in the popup window.
(c) Click “Close” button in popup window to close the window.

4.7

Resources

4.7.1 Resource Schedule
Resource schedule is where users can find the availability of the NTA Resources. If the
resource has scheduled commands or downtime it will appear here noting the time in
which the resource will be unavailable. Resource Schedule can be found on the
Resources page available by clicking Resources in the top menu.
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In order to view the schedule the user must pick a date and time and click the submit
button. If an event is scheduled within the 24 hour time frame from the date and time
selected it will appear in the schedule. Please note that if no events fall within the time
period selected the schedule will not display any results.
Figure 4.5 – Resource Schedule

4.7.2 Resource Listing
The Resource Listing is available to users on the same page as the Resource Schedule.
The listing will display all the resources in the system. They can be filtered by Resource
Type and Circuit. In order to view further details on a resource a user should click on the
eye icon in the view column for the corresponding resource row.
Figure 4.6 – Resource Listing
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4.7.3 Resource Detail
The resource detail page will display additional details on the resource that are
otherwise not available when reviewing the resource list. You can find your way to this
page via two pathways. If reviewing the resource list you can click on the eye icon under
the view column for the corresponding resource row. If viewing a command in the
Command Center you can click on the Resource ID and it will lead you to that resource’s
details.
On this page you will find generation data related to the resource you are viewing. Total
generation and monthly generation data can be viewed.
Figure 4.7 – Resource Details
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4.8

Real-time Reporting

Real-time Reporting for a select few resources is available on the Real-time generation
page. You can find this page by clicking the sub menu under Resources titled “Real-time
Generation”. By selecting a resource you will find a graphical display of the real-time data, a
table of the available data points and a download option as well. Adjust what is shown on
the graph and what is available via download by adjusting the start and end dates.
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Figure 4.8 – Real-time Generation

4.9

Conventions & Messages

The System implements system rules to assure correct procedure. When system rules are
not followed, error messages are created to help the Operator.
4.9.1 New Command Conventions
i) The amount of load entered for the command(s) must be less than or equal to the
amount of load available.
ii) The amount of duration entered for the command(s) must be less than or equal to
the amount of duration available.
iii) The duration entered for the command(s) must be greater than zero.
iv) The amount of load for the command(s) must be greater than zero.
v) The command(s) date/time combination must be at least 5 minutes from the current
date/time.
vi) One to many rows must be checked if clicking “Execute Checked” button.
4.9.2 Active Command Conventions
i) The command can only be updated if it is of “Scheduled” or “Error” status.
ii) The command cannot be terminated if it is of “Terminating”, “Completed” or
“Terminated” status.
iii) The updated value for the command kW must be greater than zero.
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iv) The updated value for the command Min (duration) must be greater than zero.
v) The updated value for the command kW must be less than or equal to the amount of
kW available.
vi) The updated value for the command Min (duration) must be less than or equal to the
amount of Min available.
vii) One to many rows must be checked if clicking “Terminate Checked” button.
4.9.3 Messages
Error messages are displayed if conventions are not followed by the Operator. Success
messages are displayed when those conventions are followed and the Operator actions
are successful. These success messages include command details, and Operators
should use them as a final confirmation step. Each row with which the Operator is
interacting is color coordinated; a successful action turns the row green, an error in the
Operator’s action turns the row red. In Figure 4.9 you will see that messages appear
under the Command Center table when working with new commands. Note the ‘X’ close
button on the right of the message. Operators have the ability to remove messages as
needed by clicking this close button. These messages will stack on top of one another
with the most recent at the top. They are not stored; they will be removed on a page
reload or if the Operator leaves the page.
In Figure 4.10 you see messages appear under the Active Commands table when
working with existing commands.
Figure 4.9 – New Commands Messaging
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Figure 4.10 – Active Command Messaging

GridSolar, LLC

Appendix - 119

THE BOOTHBAY PILOT – FINAL REPORT APPENDIXES
January 19, 2016

Attachment 1

New GridSolar User
This form a required application for a new user of the GridSolar System. Please fill out the below details
and have it signed by the current CMP Operations Manager. Please email the form to the current
GridSolar Project Manager.
First Name:
Last Name:
E-mail Address:
Username:

Operations Manager
Name:
Signature:
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8.5 Boothbay NTAs – Advanced Findings and Potential Grid EdgeTM Services
(DRAFT), Peter Evans, President New Power Technologies (October
2015).

NEW POWER TECHNOLOGIES
Energynet Technologies
®

Boothbay NTAs – Advanced Findings and Potential Grid
Edge™ Services

October, 2015 DRAFT

New Power Technologies
25259 La Loma Drive
Los Altos Hills, CA 94022
www.newpowertech.com

Contact:
Peter Evans, President
650.948.4546
peterevans@newpowertech.com
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Introduction
The Stipulation under docket 2011-00138 notes among NTA performance specifications the potential
capability of PV to provide reactive power and voltage control.
Separately, the State of California has adopted revisions to its Rule 21 tariff to capture technological
advances of inverters for distributed energy resources, with advanced features to be employed in power
network voltage control, reactive power management, and network event ride-through and
reconnection.26
The Supplemental Analysis27 performed for the Boothbay region points out:
Voltage performance for all of the NTA testing performed in this analysis was
very sensitive to load distribution, transformer voltage tap settings, and
location of the NTA. Voltage performance is more sensitive to these items than
is thermal performance because of the long distances between strong sources of
power and the load. This suggests that additional study considering the use of
dynamic voltage control devices or NTAs should be performed before
contracting for specific amounts of NTAs at specific locations.
Now, direct experience from the Boothbay NTA deployment and data from those devices suggest that
there are in fact significant learnings with respect to network voltage performance, and significant
opportunities for an expanded set of network benefits that could be provided by NTAs. Data from
SCADA in the substation and GridSolar monitoring data from two NTAs – YMCA PV about ½ mile
from the substation and MWM, LLC BUG in the Industrial Park about 3 ½ miles away – provide some
visibility into network conditions and opportunities. See Fig. 1.
The following discusses data and findings from the Boothbay NTA pilot within the context of a
potential set of advanced grid services from distribution-connected resources (or portfolios of
distributed resources), or so-called Grid Edge Services. A Smart Grid Coordinator could provide to the
grid operator such enhanced Grid Edge Services from NTAs under management – with data exchange,
roles and coordination defined within the service – yielding additional grid performance and ratepayer
benefits.
The services illustrated here include:






Network Voltage Data Service
Synchrophasor Endpoint Data Service
Voltage Profile Flattening Service
Settable Fixed Power Factor Service
Voltage Damping Service & Voltage Damping Service with Power Quality Enhancement

26

CPUC, Decision 14-12-035, December, 18, 2014; Smart Inverter Working Group, “Recommendations for
Updating Technical Requirements for Inverters in Distributed Energy Resources,” January, 2014
27
Central Maine Power Co., Request for Approval of Non-Transmission Alternative (NTA) Pilot Projects for the
Midcoast and Portland Areas, Docket No. 2011-138, Vol. I – Supplemental FERC Analysis and Staff Requested NTA
Analysis, Nov. 22, 2011
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 Ramp Rate Setting Service
 Voltage and Frequency Ride-through Service
 Synchrophasor-based Island Detection Service
 Soft Start Reconnection Service
Our recommendation is that the parties to the Stipulation under 2011-00138 use subsequent regional
pilots to demonstrate expanded value of NTAs to the grid operator and ratepayers through additional
Grid Edge Services.

Fig. 1: Boothbay Monitored NTAs

Findings and Potential Grid Edge Services

 Network Voltage Data Service
Findings
Data from Boothbay NTAs show distribution voltage ranging from 101.2% to 104.3% of nominal
voltage during the daylight hours of a day. Fig. 2.
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Fig. 2: Feeder D3 Voltage

The total observed range of voltage variation of 3.1% lies well within the 10% total range of variation
that results from the ± 5% ANSI voltage tolerance. However, the overall delivery voltage level relative
to nominal is well above a level that would support efficient power system operation. The overall
voltage level could be reduced by 3% for a resulting 2.1% reduction in estimated energy required to
serve customer load.28 The resulting voltage range of 98.2% to 101.3% of nominal would still easily
meet the 95% to 105% ANSI voltage tolerance.
To put this opportunity in context, if the annual electrical energy consumed by Boothbay area loads is
about 80,940,000 kWh/yr29, a 2.1% reduction represents about 1,700,000 kWh/yr. The energy
efficiency measures in the Boothbay NTA portfolio are stated as representing a reduction of about
870,000 kWh/yr30.
Data taken during the July 10, 2015 NTA test shed further light on this finding. See Fig 3. First,
voltage data (left scale) from the two feeder locations again show the lowest voltages at well over 101%
of nominal during the course of the day. In fact, a downward trend in voltage in early morning is reset
up by 1% or more at about 7:45 AM. This change is visible in the June 14 data in Fig. 2 also, suggesting
the regular operation of a timed element in the feeder’s voltage management system. This shows that

28

The CVR factor, or relationship between voltage and load, is characteristic of a particular load. However, when
measured it typically ranges from .6 to .9 percent power reduction per percent voltage reduction.
29
8.4 MW + 4.8 MW peak load @ .70 load factor
30
EMT Commercial @ 20,662 kWh/mo, EMT Small Business @ 51,836 kWh/mo, Brown’s Wharf Inn HVAC @ 596
kWh/yr
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the existing feeder voltage management scheme is effective at keeping the feeder’s minimum voltage
within a fairly narrow range.

Fig. 3: Feeder D3 Conditions

The Fig. 2 & 3 data taken together also suggest that the daytime rise in voltage at YMCA may be
localized within the secondary, and not indicative of feeder voltage variation. In Fig. 3 the voltage rise
indicated at YMCA is not evident in the voltage data from the Industrial Park. Moreover, the voltage at
YMCA in Fig. 3 seems to deviate from the Industrial Park voltage and rise as YMCA PV output (right
scale) exceeds about 12 kW. During partly cloudy conditions in the 11 o’clock hour and at about 3:30
PM, as YMCA PV output drops YMCA voltage drops also, realigning with the Industrial Park voltage.
The YMCA voltage data in Fig. 2 also appear to roughly follow a PV output curve shape. Fig. 4 below
further corroborates a relationship between YMCA PV output and secondary voltage (the higher
voltage points above the trend line are those recorded during the NTA test). Secondary voltage rise due
to PV output is a widely-discussed but not widely-documented phenomenon. In this case, secondary
voltage rise of 1.5% or so over background when PV output exceeds 12 kW would not be a concern, and
even less so if background voltage were at 98-99% of nominal under a conservation voltage reduction
scheme.
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Moreover, these data again suggest that the feeder voltage lies within a relatively narrow – but
relatively high – range, making this feeder a good candidate for a lower conservation-based voltage
operating point.

Fig. 4: YMCA PV Output vs. Voltage

Data from Boothbay NTAs also show voltage unbalance31 well under 1.5%. See Fig. 5. This is one
indication that there is little phase current imbalance in this feeder, as voltage unbalance under 2%
would be considered acceptable.

31

Maximum deviation from average relative to average
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Fig. 5: Feeder D3 Phase Voltage Unbalance

Network Voltage Data Service
The foregoing shows that even sparse data from distribution-connected resources (e.g. NTAs) provide
useful insights into conditions deep within the network and can help identify valuable opportunities.
Going forward, a Smart Grid Coordinator could provide to the grid operator (utility) a Distribution
Network Voltage Data service, providing near-real time data from dispersed sensing locations as an
augmentation existing network operator monitoring and control systems, to improve network
management. Distribution Network Voltage Data Service would provide timestamped 5-minute interval
or better phase voltage data from specified individual resources of the aggregated NTA portfolio in the
distribution system where NTAs are connected. These data will provide the network operator visibility
into the voltage behavior of the subject feeders, identify potential voltage and phase unbalance issues,
and permit the network operator to operate voltage management systems to much closer tolerances for
greater power system efficiency.

 Synchrophasor Endpoint Data Service
Timestamped phasor measurement (synchrophasor) data from endpoints within the power delivery
network enables advanced power network management applications -- wide-area situational awareness,
island detection, adaptive protection, fault location, and post-event forensic analysis to name just a few.
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Going forward, a Smart Grid Coordinator could provide to the network operator as a service local highspeed, time-referenced phasor measurement from NTAs over a specified size or in a specified location.
These data streams could be used by the network operator along with phasor measurements from
within the power delivery network to extend advanced phasor-based applications deeper into the power
delivery network.

 Voltage Profile Flattening Service
Data from Boothbay NTAs in Fig. 3 suggest that Feeder D3 has a fairly flat voltage profile. Even
though the Industrial Park is more than 3 ½ miles from Boothbay Substation, voltage measured there is
not appreciably lower than voltage measured at YMCA, about ½ mile from the substation.
Notwithstanding this instance, distribution feeders often show systemic voltage drop at points further
away from the substation. Such a voltage drop arguably requires that network voltage management
maintain a similar-sized margin over any desired target voltage operating point to avoid under-voltage
power quality events in lower-voltage regions of the feeder.
Going forward, a Smart Grid Coordinator could offer a Voltage Profile Flattening service derived from
the aggregated NTA portfolio that would raise distribution primary voltage in specified locations by a
specified amount under specified operating conditions. The Smart Grid Coordinator might target
individual NTAs providing real or reactive capacity as appropriate at network locations where these are
shown to remedy sustained feeder voltage drop. Providing this service would require exchange of
distribution network data from the network operator, presumably under protective order.

 Settable Fixed Power Factor Service
DER systems have the capability to operate at non-unity power factors and can provide compensation
for other reactive loads or sources in the power network which may otherwise result in an overall excess
or deficit of reactive power, potentially complicating feeder voltage management and preventing the
feeder from operating at maximum efficiency.
Going forward, a Smart Grid Coordinator could provide to the grid operator a Fixed Power Factor
Service derived from individual NTA resources within the portfolio.32 The Smart Grid Coordinator
might target individual NTAs providing reactive power or load as appropriate in network locations
where these are shown to be beneficial in moving the feeder toward the ideal 1.0 power factor.
Potentially, fixed power factor setpoints could be modified remotely under different conditions.

 Voltage Damping™ Service
Findings

32

See SIWG Rule 21 Recommendations for the CPUC, Section 2.6.
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Data from Boothbay NTAs show intra-hour variation of distribution voltage that is often near 1% and
can approach 2.5% of nominal voltage. Fig. 6.

Fig. 6: Feeder D3 Intra-hour Voltage Variability

These data are as reported by the three line voltage reads from the two YMCA inverters.
The potential for this degree of voltage variation within any hour arguably requires that network
voltage management maintain a 2.5% margin over any desired or target voltage operating point to
avoid under-voltage power quality events. In other words, voltage variability necessitating such a
margin inhibit the ability to maintain the system at a particular optimal voltage.
This voltage variation is great enough that it can also trigger operation of electromechanical voltage
management devices such as capacitors and transformer taps several times during the course of a day.
This results in wear and tear on these devices and increased operating costs.
Data from Boothbay NTAs also show distribution voltage transients as great as 0.7% of nominal within
a five minute period. Such rapid transients can also trigger operation of electromechanical voltage
controls, contributing to their wear and tear.
Voltage Damping Service
Going forward a Smart Grid Coordinator could provide to the grid operator a Voltage Damping
Service, derived from the aggregated NTA portfolio, capable of shifting primary distribution voltage by
± 1% of nominal voltage within five minutes of a triggering event. This is an active service supporting
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network control functions to optimize grid operations. Note that where Voltage Damping service
requires a participating distributed generator to change output power factor, this service reduces the
billable real power output of the generator.
To provide this service the Smart Grid Coordinator may affirmatively seek to secure NTAs having
dynamic Volt/VAr functions in electrically remote or weaker network locations where these functions
are more impactful. Thus providing this service would require exchange of distribution network data
from the network operator, presumably under protective order. The intent of this service is to provide a
limited, rapid response to feeder voltage variation, leaving the traditional voltage management measures
such as transformer taps and capacitors, to address larger, slower-moving voltage changes. This service
is a derivative of the Dynamic Volt/VAr Operations function required under California’s Rule 21 under
which a DER counteracts voltage deviations from nominal (but still within normal operating range) by
producing or consuming reactive current, consistent with IEEE 1547a.33

 Voltage Damping Service – Power Quality Enhancement
Power quality (PQ) events are generally considered as service voltage deviations lasting less than 10
seconds, including momentary outages (zero voltage events). While such events may not appear as true
outages to customers and are not strictly subject to service quality criteria, they can damage customer
equipment.34
Going forward a Smart Grid Coordinator could provide to the network operator, if desired, a Voltage
Damping™ service with power quality enhancement, derived from the autonomous operation of
elements of the aggregated NTA portfolio, capable of shifting primary distribution voltage by ± 1% of
nominal voltage within a specified time (e.g. 4-5 cycles) following a triggering event.

 Ramp Rate Setting Service
Findings
Data from Boothbay NTAs show individual DER output changes as great as 47% of rated output within
a one minute period. Fig. 7. Importantly, however, the data also show the diversification of even a small
aggregation of four PV units reduces the greatest simultaneous output change to 17% of rated output in
one minute.

33

See SIWG Rule 21 Recommendations, Section 2.4
EPRI estimates a one-second outage costs a business $1,477. See Primen, “The Cost of Power Disturbances to
Industrial and Digital Economy Companies,” EPRI Consortium for Electric Infrastructure for a Digital Society (CEIDS),
2001.
34
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Fig. 7: Individual PV Output Variability

Boothbay NTA data also show that such sharp transitions can cause rapid voltage movements. During
the July 10, 2015 test, simultaneous activation of the BUG and the storage battery (roughly 1,000 kW
combined) caused a 1% increase in feeder voltage measured at YMCA (Fig. 8) and an even greater
voltage shift at the Industrial Park (Fig. 3). Shutting down these units caused a feeder voltage drop of
about 1.7%, which the system addressed over the next hour. These particular events are not a concern,
but they do illustrate the potential for DER output changes to influence network conditions.

Fig. 8: Feeder D3 Load and YMCA Voltage During July 10, 2015 Test
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Ramp Rate Setting Service
Going forward, a Smart Grid Coordinator could provide to the network operator, if desired, a Ramp
Rate Setting Service, under which maximum ramp rates of individual NTAs could be externally
specified.35 Potentially, different ramp rates could be specified for normal, emergency, and soft-start
disconnect/reconnect conditions. This would service reduce the impact of NTA output changes on
network conditions.

 Voltage and Frequency Ride-Through Service
The revisions to California’s Rule 21 tariff require DER systems to provide extended operation during
temporary, short voltage and frequency anomalies, consistent with IEEE 1547a and pending updates to
IEEE 1547.36 This is to reduce unnecessary outages and reduce the chances that a DER trip will add to
a voltage or frequency event in the power system.
Going forward, a Smart Grid Coordinator could provide to the network operator, if desired, voltage and
frequency ride-through service from individual NTA resources within the portfolio with agreed-upon
“must disconnect” and “must remain connected” operational zones and setpoints.

 Synchrophasor-based Island Detection Service
Anti-islanding protection requires DER systems to disconnect or otherwise cease to unintentionally
energize an electrical island in a power delivery network for personnel and equipment safety. However,
voltage and frequency-based anti-islanding systems presently in use would not support the voltage and
frequency ride-through services proposed here. Further, traditional perturbation-based island detection
methods may be desensitized in instances where DER output is close to locally-served load. A common
anti-islanding augmentation, direct transfer trip (DTT), is costly and restricts the ability of the network
operator to perform power network topology changes. Perturbation-based island detection methods also
may not support DER participation in power system Volt/VAr management.
Comparison of time-synchronized phasor amplitude and angle measurements at different points in the
power network provide a faster, more conclusive indication of an islanded condition than perturbationbased island detection and more reliable disconnection of distributed generation than direct transfer trip
with greater operational flexibility.
Going forward, a Smart Grid Coordinator could provide to the network operator an assurance that
individual NTAs within the portfolio over a specified size would be equipped with local time-referenced
phasor measurement capability. This combined with time-referenced phasor measurement from within
35
36

See SIWG Rule 21 Recommendations for CPUC, Section 2.5
See SIWG Rule 21 Recommendations for CPUC Sections, 2.2 and 2.3
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the power delivery network provided by the network operator would provide rapid, conclusive
indication of a islanded condition within the power network independent of topology or distributed
generation output relative to load.
This capability would also support an offering by the Smart Grid Coordinator to the network operator
of voltage and frequency ride-through service from the aggregated NTA portfolio or from individual
units within that portfolio, with specifiable and reconfigurable voltage and frequency ride-through
ranges.37

 Soft-Start Reconnection Service
As power is restored following a full area outage, simultaneous reconnection of all area DER could
cause sharp transitions, potentially with voltage spikes or even frequency increases. Results from the
Boothbay NTA test on July 10, 2015 discussed above show that the simultaneous startup of 1,000 kW
of NTAs can have a measureable impact.
Going forward, a Smart Grid Coordinator could provide to the network operator a Soft-Start
Reconnection Service38 from NTA resources in the portfolio over a certain size. Resources might
reconnect with specified ramp-up rates or time delays. Conceivably the reconnection method could be
different for different lengths of system outages.

Summary
Stated in Grid Edge Service terms, the Boothbay NTAs were procured to provide one service:
“Overload Relief Service.” This might be nominally defined as bulk electric/wholesale/ISO/RTO-level
load modification (reduction) on specified network facilities or at specified network location(s), provided
by resources connected at under 69 kV, available under specified conditions to resolve specific, identified
load-related thermal overload or voltage violations under specified conditions – in this case transmission
“reliability criteria” violations. The various NTA tests performed by GridSolar and Central Maine
Power show that the Boothbay NTAs do in fact provide the specified load reduction, in this case at
Boothbay substation.
Now, experience from the Boothbay NTA pilot and data from the Boothbay NTAs can flesh out the
characteristics and potential applicability and value of additional, specific Grid Edge Services that a
Smart Grid Coordinator could provide to the power delivery network operator (utility). These services
include:




37
38

Network Voltage Data Service
Synchrophasor Endpoint Data Service
Voltage Profile Flattening Service
Settable Fixed Power Factor Service

See SIWG Rule 21 Recommendations to the CPUC, Section 2.1
See SIWG Rule 21 Recommendations for the CPUC, Section 2.7.
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 Voltage Damping Service
 Voltage Damping Service – Power Quality Enhancement
 Ramp Rate Setting Service
 Voltage and Frequency Ride-Through Service
 Synchrophasor-based Island Detection Service
 Soft-Start Reconnection Service
These service definitions simply provide a means for Smart Grid Coordinator and the network operator
to transact. The value of each (or any) of these services to the network operator will of course be
situation-specific. Importantly, the value may not be in the service itself, but in what the service enables
– such as energy efficiency though voltage reduction or reduced customer outage duration or frequency.
The commercial viability of any service for the Smart Grid Coordinator or any distributed resource
aggregator will be a function of its value.
The incorporation of distributed resources in power system planning and operation is an active topic in
several other jurisdictions. However, the Boothbay NTA pilot under the 2011-00138 Stipulation is one
of the first real-world examples of distribution-connected power resources deployed primarily to
address a power delivery network need. Experience from the Boothbay NTA pilot can now help define
additional grid benefits NTAs could potentially provide as well as business and operational models for
stakeholders to realize those benefits for customers. We encourage the parties to incorporate these Grid
Edge Services in future NTA deployments under the 2011-00138 Stipulation.

Notice
“Energynet,” “high definition” power system model, and “grid edge” services are trademarks or
registered trademarks of New Power Technologies. All other trademarks and trade names are the
property of their respective trademark holders. US Patent No.s 7,860,702 and 7,398,194 and patents
pending owned by New Power Technologies apply to the Energynet platform.
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