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London Economics International (“LEI”) in collaboration with RLC Engineering (“RLC”) and the
Consensus Building Institute (“CBI”), (altogether, the “LEI Team”) was hired by the Southern Maine
Planning and Development Commission (“SMPDC”) to provide energy resilience planning consultant
services. The scope of work includes Task 1: Project management, Task 2: Regional energy resilience
assessment, Task 3: Stakeholder group facilitation, Task 4: Community engagement, and Task 5:
Development of the Southern Maine energy resilience plan. This technical report prepared by RLC is the
Task 2D feasibility analysis for microgrid projects, localized distributed generation, and battery storage
projects at critical community facilities.
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1 Introduction

London Economics International (“LEI”) in collaboration with RLC Engineering (“RLC”) and the
Consensus Building Institute (“CBI”), (altogether, the “LEI Team”) was hired by the Southern
Maine Planning and Development Commission (“SMPDC”) to provide energy resilience
planning consultant services. There are five tasks that make up these services. Each task is
detailed below.

e Task 1: Project management

Assist SMPDC staff to convene meetings and provide administrative support to the
SMPDC Project Team. Assist with documentation needed for grant reporting and
general communications. Develop and finalize project deliverables. Assist as needed
with the coordination of all public project communications, as well as communications
with Federal, State, and local stakeholders, and elected officials.

e Task 2: Regional energy resilience assessment

Provide an understanding of the current conditions and needs for energy resilience in
southern Maine and inform the development of priority strategies to increase energy
resilience.

o Task 2A: Coordination with State planning efforts

Memo summarizing current State energy resilience planning efforts and where
local and regional action may overlap and/or add to the existing plans of the
region’s electricity utilities.

o Task 2B: Grid reliability analysis
Technical report summarizing the grid reliability analysis.

o Task 2C: Cost assessment of power outages
Memo on the cost of power outages to the region.

o Task 2D: Microgrid feasibility analysis
Technical report providing a feasibility assessment of microgrid projects at
critical community facilities.

e Task 3: Stakeholder group facilitation

Lead stakeholder group facilitation. Develop and deliver meeting opportunities for
stakeholders to provide input and feedback throughout the planning process.

e Task 4: Community engagement

Gather input from businesses and community members to ensure that the plan reflects
community energy resilience concerns and needs as well as actions that could have
broad public support.

e Task 5: Development of the Southern Maine energy resilience plan

Draft a plan that incorporates all the information, priorities, and input gathered through

the other project tasks
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This memo represents Task 2D which is a technical report providing a feasibility assessment of
microgrid projects at critical community facilities using data provided by the region’s electricity
utilities. This Task 2D memo is organized as follows:

e Section 2 outlines the data compiled for classes of critical facilities and the subsequent
list of critical facilities in York County.

e Section 3 presents the analysis for microgrid projects, localized distributed generation,
and battery storage projects. The process for planning resiliency projects for critical
facilities is presented.

e Section 4 provides a sample use case using the process in Section 3 so that it may be
replicated for other facilities and businesses.

The LEI Team would like to thank Dwayne Morin, the Town Manager of North Berwick, Maine,
and Kelly Kauffmann, Director of Energy Storage at ReVision Energy, for their contributions and
participation in this case study.
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2 Identification of Critical Facilities

Critical facilities are community assets that provide services that are essential for life, safety, and
economic viability. The continued operations of critical facilities during and following a disaster,
including a major storm or loss of electricity service to the community, are key factors to ensuring
the continuity of public safety services and aiding recovery efforts..

21 Classes of Critical Facilities in York County

The first step in the identification of critical facilities in York County was to determine what types
of facilities are critical in weather disasters and climate-driven power outages. Figure 1 below
illustrates the critical facility categories developed and reviewed at the February 11, 2025
stakeholders meeting.

Figure 1: Classes of critical facilities

Emergency Services

*Police Emergency Red Cross & Local

oFire Communications Shelters
¢EMS/Ambulance

Hospitals

Nursing Home Wastewater
Facilities

Water Supply T Food Distribution

2.2 List of Critical Facilities in York County

Using these classes of critical facilities and SMPDC geographic information system (GIS) data, a
list of critical facilities in York County was developed and also reviewed at the February 11
stakeholders meeting. Figure 2 below represents this list of facilities and indicates whether a
facility does or does not already have backup generation. Back up generation status was provided
by the York County EMA. However, it was noted that while some locations have backup
generators, their operational readiness was not confirmed.
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Category

Figure 2: List of critical facilities in York County?!

Facility

Hospitals Southern Maine Medical Center Biddeford Y
Hospitals York County Shelters York County Y
Hospitals Goodall Hospital Sanford Y
Hospitals York Hospital (York) York Y
Hospitals York Hospital (Wells) Wells Y
Police Biddeford Police Department Biddeford Y
Police York County Sheriff Department Alfred Y
Police Saco Police Department Saco Y
Police Maine State Police-Troop A Alfred Y
Police Old Orchard Police Department Old Orchard Beach Y
Police Buxton Police Department Buxton Y
Police Kennebunk Police Department (2) Kennebunk Y
Police Berwick Police Department Berwick Y
Police North Berwick Police Department North Berwick N
Police Sanford Police Department Sanford Y
Police Kittery Police Department Kittery Y
Police Ogunquit Police Department Ogunquit Y
Police Eliot Police Department Eliot Y
Police Wells Police Department Wells Y
EMS/ Ambulance York Ambulance York Y
EMS/Ambulance | Goodwins Mills Rescue Lyman Y
EMS/ Ambulance Alfred Rescue Alfred Y
EMS/ Ambulance Kennebunk Rescue Kennebunk Y
Fire Limington Fire Department (2) Limington Y

Fire Kezar Falls Fire Department Porter Y

Fire Hiram Fire Department Hiram Y

Fire Cornish Volunteer Fire Department | Cornish Y

Fire Baldwin Fire Department (3) Baldwin N

Fire Standish Fire and EMS (2) Standish Y

Fire Biddeford Fire Department (2) Biddeford Y

Fire Hills Beach Volunteer Fire Station Y

Fire Goodwin Mills Fire Department Lyman Y

Fire Saco Fire Department (3) Saco Y

Fire Hollis Fire Rescue (2) Hollis Y

Fire Arundel Fire Department (2) Arundel Y

Fire Alfred Fire Department (2) Alfred Y

1 This list doesn’t cover all of the categories shown in Figure 1 (e.g., food distribution and fuel) but is representative of
critical first response services.
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Facility

Fire Waterboro Fire Department Waterboro Y

Fire gleigiisz Beach Fire Old Orchard Beach Y

Fire Gorham Fire Department Gorham Y

Fire Buxton Fire Department (2) Buxton Y

Fire g:}:\;frif:fezflunteer Fire Newfield Y

Fire Berwick Fire Department (s) Berwick Y

Fire gg;th Berwick Fire Department North Berwick Y

Fire Acton Fire Department Acton Y

Fire Lebanon Fire Department Lebanon Y

Fire Shapleigh Fire Department (2) Shapleigh Y

Fire Sanford Fire Department (3) Sanford Y

Fire Kennebunk Fire (7) Kennebunk Y

Fire Limerick Fire Department Limerick Y

Fire Berwick Fire Station Berwick Y

Fire York Village Fire Department York Y

Fire Ogunquit Fire Department Ogunquit Y

Fire York Beach Fire Department York Y

Fire Kittery Fire Department (2) Kittery Y

Fire Wells Fire Department (3) Wells Y

Fire Eliot Fire Department Eliot Y

Fire South Berwick Fire Department South Berwick Y

Commosseations | Management Ageney Alfred Y

Local Shelters Sacopee Valley High School Hiram N

Local Shelters Massabesic High School Waterboro Y

Local Shelters Saco Armory Saco Y

Local Shelters Sanford Memorial Gym Sanford Y

Local Shelters Wells Elementary School Wells Y

Local Shelters Marshwood High School South Berwick Y

Nursing Homes River Ridge Center Kennebunk Y

Nursing Homes St Andre Health Care Facility Biddeford Y

Nursing Homes E;rﬁjie?lgggﬁzg;ﬁl Care and Kennebunk Y

Nursing Homes Durgin Pines Kittery Y

Nursing Homes ;}llii\ilr?;véc;r;eCenter for Rehab and Sanford Y

Nursing Homes iiiiZiidge Rehab and Living Biddeford Y

Nursing Homes Varney Crossing NCC North Berwick Y

Nursing Homes Seal Rock Health Care Saco Y
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After developing the list of critical facilities, community members reviewed it to confirm which
facilities were already equipped with backup generation, and which were not. It is noteworthy
that 69 of 72 critical facilities listed were already equipped with back-up generation. Facilities
confirmed as not having backup generation were considered for resiliency improvement use
cases. These include Sacopee Valley High School, the North Berwick Police Department, and the
Baldwin Fire Department.
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3 Analysis for Microgrid and Backup Generation Projects

The US Department of Defense defines energy resilience as “the ability to prepare for and recover
from energy disruptions that impact mission assurance.” Options for resiliency include
uninterruptible power supplies (“UPS”), backup generation, energy storage, and microgrids.

Back-up generation is engaged in response to a power outage on the grid to provide an alternate
supply of power for the duration of the outage. It does not operate in parallel with the grid. Typically,
there is a momentary interruption when switching to and from a back-up generation source.
Therefore, sensitive equipment, such as computers, may still require UPS supply. Back-up
generation is usually powered by propane, natural gas (where available), diesel fuel, or gasoline.

A microgrid, however, is a group of interconnected loads and distributed generation that act as
a single controllable electrical entity and can operate in both grid-connected and isolated modes. The
microgrid can connect and disconnect seamlessly from the grid with no momentary interruption.
In this respect, no additional back-up generation such as a UPS is needed. Microgrids are often
powered by solar, wind power, or fuel cells, supplemented by battery storage.2

Figure 3 below shows a decision tree for selecting back-up generation or additional microgrid
functionality. A microgrid is intended to run continuously, whereas back-up generation is only
intended to run during power outages. As battery energy storage systems (BESS) are charged off
the grid, yet supply power during outages, they are considered microgrids.

2 For specific examples of microgrids at different critical facilities, please see
https:/ /www.cleanegroup.org/initiatives / technical-assistance-fund / featured-installations/ .
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Figure 3: Back-up generation/microgrid decision tree3

[ want to operate during power outages

Back-up generation

I also want to
self-generate

Microgrid

To assist stakeholders in planning resiliency upgrades, the LEI Team developed the process
outlined below as a guide. Further, Section 4 contains an example case study using the process
provided.

3.1 Resiliency Project Planning?*
The resiliency project planning process consists of the following steps:

Determine resiliency objectives

Collect facility load data

Determine off-grid capacity and energy requirements
Identify curtailable, non-critical loads

Determine type and sources of off-grid power

Plan the system configuration

AL e

3 Other considerations for self-generation include reducing monthly utility energy costs and demand charges, selling
electricity back to the grid, or reducing greenhouse gas emissions.

4 See Booth, Samuel, James Reilly, Robert Butt, Mick Wasco, and Randy Monohan. 2019. Microgrids for Energy
Resilience: A Guide to Conceptual Design and Lessons from Defense Projects. Golden, CO: National Renewable Energy
Laboratory. NREL/TP-7A40-72586. https:/ /www.nrel.gov/docs/fy19osti/72586.pdf.
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3.1.1 Step 1: Determine Resiliency Objectives

The first step in planning a resiliency project is to determine the desired duration for off-grid
power. The planned duration for off-grid power may be a day, several days, a week, or
indefinitely. The factors affecting the planned duration for off-grid power include risk tolerance,
historical outage durations, and whether alternate arrangements are possible during longer
duration events. For instance, an emergency shelter would want back-up power for the entire
duration of any outage event, whereas a non-essential business may only require off-grid power
long enough to perform an orderly shutdown. The duration required will have a direct impact
on the energy generating and storage capability of the resiliency supply, including the resupply
of fuel.

Another consideration is whether a momentary disruption of power can be tolerated while
switching to the off-grid source of power. If most equipment can tolerate a momentary
disruption, but there are some smaller, sensitive loads, these may be supplied with local
uninterruptible power supplies (UPS).

A further consideration is whether the entire facility must be supplied with off-grid power or
whether there are non-critical loads that may be shut off during off-grid operation. This may
affect the capacity and energy requirements (and cost) for the project.

3.1.2 Step 2: Collect Facility Load Data

The next step is to collect electrical usage data for at least the past 12 months. This can be from
the most recent 12 months of electric bills, however, 15-minute interval data is preferred
whenever possible, as it provides a more granular view of the load profile for determining battery
and/or generator sizing. If you are a CMP customer, you would use Energy Manager to retrieve
your usage data and to determine the highest periods of usage for your facility. Otherwise, use
whatever energy, demand, and/or interval metering data is available to plan the resiliency
project.
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Below are Energy Manager usage graphs available with periods covering a year, a month, and a
single day. To size the energy storage and capacity of our resiliency project appropriately, we
want to determine the highest energy usage months and days. For the year graph (see Figure 4
below), monthly consumption is available, as well as the total annual energy consumption. Select
the highest usage month to determine the usage pattern within that month.

Figure 4: Year View of usage data via Energy Manager

@ Electricity Outdoor Temp 14,855 kWh
4,000 K\Wh 120°
3,200 KWh 95°

Mov 9th - Dec 11th
2,034 kWh
2,400 KWh 720
[ ]
1,600 K\Wh 43°

500 kWWh 240

0 k\Wh 0
Feb Apr May  Jun Jul Aug  Sep Oct Mov  Dec Jan Feb
2024 2024 2024 2024 2024 2024 2024 2024 2024 2024 2025 2025

Source: CMP, Energy Manager-private customer
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For the Month View (see Figure 5 below), the daily usage values are available, as well as the total
month’s energy consumption. Use the highest usage days to determine the usage pattern during
that day.

Figure 5: Month View of usage data via Energy Manager

@ Electricity Qutdoor Temp 2,491 kWh
120 k\Wh 720
I
100 kiWh | Thu Feb 20th, 2025 | 50°
110.65 kWh
18.1°F

80 kWh V 4g°
0 kWh 36°
40 kWh 240
20 kWh 120

11 18 25 4 11

Tue Tue Tue Tue Tue

Source: CMP, Energy Manager-private customer
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For the Day View (see Figure 6 below),, the hourly usage is plotted, and the total energy
consumption for the day is provided. These values indicate the minimum system capacity and
energy supply needed for a high-usage day.

Figure 6: Single Day View of usage data via Energy Manager

@ Electricity 111 kWh

15 kKWh

2 10.48 kWh

9 KWh

G kWh

3 KWh

0 kWh
12am Jam Gam Sam 12pm Jpm Gpm Spmi

Source: CMP, Energy Manager-private customer
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For a more detailed analysis, download your interval data for at least the past 12 months and
analyze it. Figure 7 below shows the download screen from Energy Manager to specify the
download parameters.

Figure 7: Energy Manager download usage data page

Green Button

"Green Button" is the name of an online tool created by the utility industry to provide electricity usage
data to utility customers. Currently, there are applications available for you to access usage data. As

li] more and more utilities implement smart meters, application developers will create more innovative ways
for you to manage your electricity usage.

Download my data

You can download up to 36 months of historical hourly electricity usage data that has been captured by your smart meter! Your
data is available in .csv format for your own personal analysis or in xml format to be used with Green Button applications that can
be found online. To download your data, simply fill out the fields below and click the submit button. It will take a moment for your
data to display.

For more information, browse all FAQs.

03/01/2024 H 03/01/2025 H

Ccsv v

3.1.3 Step 3: Determine Off-Grid Capacity and Energy Requirements

As an example, Figure 8 shows the hourly interval data downloaded for a single day. The
columns for Account #, Service Point #, Meter #, and Channel refer to the utility customer and
meter record from whence the data was provided. The Interval column provides the timestamp
for each value in the Usage column. The usage units are in kWh, but as this example shows hourly
data, the usage units also represent average kW during the interval.

The maximum value in the usage column would indicate the minimum required off-grid capacity
(kW) needed to supply power that day. In addition, the sum of the usage over this period would
indicate the minimum off0grid energy storage (kWh) needed to supply off-grid power for that
period. Complete this analysis for any resiliency duration desired across the data for the past 12
months.
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Figure 8: Sin hourly interval data example>

Usage
Account # Service Point # Meter # Interval Channel

(kW/kWh)

35010866743 2300882210 G044668285 3/1/2024 0:00 10 2912
35010866743 2300882210 G044668285 3/1/2024 1:00 10 3.24
35010866743 2300882210 G044668285 3/1/2024 2:00 10 3.102
35010866743 2300882210 G044668285 3/1/2024 3:00 10 3.13
35010866743 2300882210 G044668285 3/1/2024 4:00 10 3.362
35010866743 2300882210 G044668285 3/1/2024 5:00 10 3.285
35010866743 2300882210 G044668285 3/1/2024 6:00 10 3.558
35010866743 2300882210 G044668285 3/1/2024 7:00 10 3.867
35010866743 2300882210 G044668285 3/1/2024 8:00 10 3.179
35010866743 2300882210 G044668285 3/1/2024 9:00 10 2.765
35010866743 2300882210 G044668285 | 3/1/202410:00 10 3.085
35010866743 2300882210 G044668285 | 3/1/2024 11:00 10 2.934
35010866743 2300882210 G044668285 | 3/1/202412:00 10 1.847
35010866743 2300882210 G044668285 | 3/1/2024 13:00 10 1.923
35010866743 2300882210 G044668285 | 3/1/2024 14:00 10 2172
35010866743 2300882210 G044668285 | 3/1/2024 15:00 10 2.052
35010866743 2300882210 G044668285 | 3/1/2024 16:00 10 2.104
35010866743 2300882210 G044668285 | 3/1/202417:00 10 2.226
35010866743 2300882210 G044668285 | 3/1/2024 18:00 10 2.364
35010866743 2300882210 G044668285 | 3/1/202419:00 10 2.336
35010866743 2300882210 G044668285 | 3/1/2024 20:00 10 2.728
35010866743 2300882210 G044668285 | 3/1/2024 21:00 10 2.396
35010866743 2300882210 G044668285 | 3/1/2024 22:00 10 2.525
35010866743 2300882210 G044668285 | 3/1/2024 23:00 10 2.393

SUM 65.5

MAX 3.867

Using this data as an example, the peak usage for the day was 3.867 kW (at 7:00) and the total
usage for the day was 65.5 kWh. If a microgrid were planned to cover this one whole day, these
would be the minimum capacity and energy supply requirements. For example, these parameters
correspond to a 4 kW/17-hour (65.5 kWh/4kW) Battery Energy Storage System (BESS) microgrid
to back-up this facility for a 24-hour period.

5 See tab “UsageData-03_01_2024-03_01_2025" in the embedded workbook in Appendix B for a template containing
these calculations based on the raw, downloaded data.
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Any solar power or other generation present within the microgrid would further reduce the size
of the BESS needed.

3.14 Step 4: Identify curtailable, non-critical loads

Due to cost, most buildings will not need or want to cover the entire building load in the case of
an extended outage. That would require a significantly larger battery and/or generator.
However, if there are non-essential appliances and systems that would not require off-grid
power, then these can reduce the required capacity and energy storage size (and cost) of the off-
grid system. However, these must be de-energized when in off-grid mode. One way to narrow
this down is by separating essential loads into a separate subpanel, allowing more effective
shedding of non-essential load in an outage. In this way, the battery and/or generator would be
sized to meet the needs of critical loads only.

From our example from Step 3, if 30% of the load is not critical at any time (e.g., EV charging or
air conditioning), the energy need (65.5 kWh) could be reduced to 45.85 kWh. As a result, a
smaller (and more cost effective) 4 kW /12-hour (45.85 kWh/4 kW) BESS microgrid would be
suitable.

3.1.5 Step 5: Determine Type and Sources of Off-Grid Power

At this point, you have a sense of your off-grid energy needs. It is now time to bring in a technical
expert. This expert will request more detailed information about your facility®”8, which may
include (if available):
e Overall site plan: a map of the facility showing buildings and major equipment
e Electrical diagrams: wiring diagrams of the facility
¢ In-rush (motor starting) currents (from motor and transformer data): nameplate data
from major electrical equipment
e Harmonic loading (from equipment listings): from equipment electrical data sheets
¢ Communications infrastructure: wiring diagram for communications infrastructure at
the facility
¢ Controllable loads: and any loads with remote on/ off capability
e Utility rate schedule: from electric bill
e Curtailable (non-critical) loads: any loads that do not need to be served during a power
outage

Further, the technical expert will guide you through the rest of the decision-making process,
including:

6 See Appendix C for a sample pre-quote checklist a technical expert might use when making their first site visit.

7 See Appendix D for a sample list of photos a technical expert may take when making their first site visit for a solar
power installation.

8 See Appendix E for a sample list of photos a technical expert may take when making their first site visit for battery
storage installation.

RLC Engineering, PLLC 16 contact:
176 Gannett Drive Brian Conroy
South Portland, ME 04016 (207) 621-107 x203

www.rlc-eng.com BrianC@rlc-eng.com



http://www.rlc-eng.com/
mailto:BrianC@rlc-eng.com

e Willit run in parallel with the grid (e.g., microgrid) or will it run strictly for off-grid
power (e.g., backup generator)?

o Will it be an automatic or manual transfer to off-grid power?

e Will it automatically trip non-critical loads?

e Will the system automatically synchronize and reconnect to the grid once power is
restored?

e How much can the microgrid save on utility bills??

The technical expert will advise you on the options for:
e Off-grid generator and fuel supply
¢ Renewable energy options
e UPS recommendations

3.1.6 Step 6: Plan the System Configuration

Armed with the answers from Step 5 and a site visit, the technical expert can provide a proposed
system configuration, including transfer switch configuration, interconnections with existing
electrical equipment (panel/subpanel configuration), controls, communication needs, physical
layouts, and a project cost estimate.

For larger, industrial systems, power flow analyses (including steady-state, short circuit, dynamic
stability, and transient analyses!?) may be required to ensure reliable operation. Protective
relaying studies!! may also be needed for automatically synchronizing microgrids back to grid-
connected operation.

9 See Appendix F for a sample Medium General Service rate battery storage cash flow analysis.

10 Steady-state, short circuit, stability, and transient analyses may be warranted to address voltages and thermal
loading, protective device capability and arc flash impact, power quality, and protection settings, respectively.

11 These protective relay studies involve installing and setting up protective equipment to ensure proper operation
when connected to the grid, when operating as a microgrid, and when transitioning between these two states. It plays
an important role in ensuring devices work as they should to prevent damage and keep the system running.
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4 Case Study - North Berwick Town Hall

To illustrate the resiliency project planning steps presented in Section 3.1 above, a case study is
presented here in Section 4, based on the North Berwick Town Hall. Although this case study is
specific to the North Berwick Town Hall, the steps followed in this case study provide an example
for any facility to follow in seeking more resiliency.

The North Berwick Town Hall houses the town Figure 9: North Berwick Town Hall
offices and the police station. A second electrical
service to the building feeds a Verizon
communication facility occupying part of the
building. The building is located about 0.75 miles
away from the Pratt and Whitney Substation
supplying power to this location. The town’s only
critical equipment in the building are the
computers and servers, which are already
equipped with a Uninterruptible Power Supplies
(UPS). The UPS provide approximately 15 minutes
of back-up power, allowing for a controlled saving of work in progress and shutdown.

Other significant loads in the building are the elevator motor (for two elevators) and the air
conditioning units. (On the day of our site visit, Air Conditioner #2 was powered off.).

Photos of key electrical components at this facility are contained in Appendix A.
4.1 Step 1: Determine Resiliency Objectives

Given the outage frequency and duration experienced over the past decades (very infrequent
outages, with none lasting more than 1 day), a back-up power duration of 1 day was chosen.
Further, since the office computers and servers were already equipped with UPS, a momentary
disruption for switching to and from back-up power was deemed acceptable.

4.2 Step 2: Collect Facility Load Data

One year’s worth of 15-minute usage data, covering August 10, 2024 through August 9, 2025, was
downloaded from the CMP account for the facility and analyzed. The spreadsheet used to collect
and analyze this data is embedded in Appendix B2,

4.3 Step 3: Determine Off-Grid Capacity and Energy Requirements
From the usage history spreadsheet, the total kWh usage and the peak kW demand for each day

were calculated. Then, the average and maximum daily kWh usage kW demand for the entire
period were determined. These values are shown in Figure 10 below.

12 See tab “UsageData-08_13_2022-08_13_2025" in the embedded workbook in Appendix B.
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Figure 10: Average and Maximum Daily Energy Usage and Demand!?

Daily Daily

Usage Energy Peak
Date Usage | Demand

(kWh) (kW)

Average 254.93 18.15

Maximum | 646.38 40.01

Source: CMP, North Berwick Town Offices Account

The maximum demand over this period was 40.01 kW and the highest energy usage day
consumed 646.38 kWh. These are the key parameters for sizing a back-up resource.

4.4 Step 4: Identify Curtailable, Non-Critical Loads

The elevators were considered a curtailable, non-critical load for this case study. Assuming the
20-horsepower elevator motor operates at 75% load, this equates to an 11.2 kW demand.

0.746 kW
20 hp X = ——x 75% = 11.2 kW

Further, assuming that the elevator ran for 3 minutes (20%) of the peak load interval, this would
have contributed 2.2 kW to the 15-minute interval demand. Therefore, curtailing elevator usage
during back-up operation reduces our required demand capability for the back-up generation
to 37.8 kW.

Finally, if we assume that the elevator makes 18, 3-minute trips each day (2 per hour over 9
hours of operation), this equates to a daily energy consumption of 10 kWh.

1 hr
11.2kW X 3minx 18 X — =10 kWh
60 min

Therefore, curtailing elevator usage during back-up operation reduces our required daily
energy supply requirement to 637 kWh.

These parameters correspond to a 40 kW /16-hour (637 kWh/40kW) BESS microgrid to back-up
this facility for a 24-hour period. These values could further be reduced with the addition of
solar power of other generation within the microgrid.

4.5 Step 5: Determine Type and Sources of Off-Grid Power

The next step is to determine whether a back-up generator, a battery, or a microgrid installation
is desired. Further, will the generation be fueled by carbon-based fuels or renewable resources.

13 See tab “Annual_Demand_Intensity_Electri” in the embedded workbook in Appendix B for a template containing
these calculations based on the raw, downloaded data.

RLC Engineering, PLLC 19 contact:
176 Gannett Drive Brian Conroy
South Portland, ME 04016 (207) 621-107 x203

www.rlc-eng.com BrianC@rlc-eng.com



http://www.rlc-eng.com/
mailto:BrianC@rlc-eng.com

With a microgrid generating power in parallel with the grid, the estimated impact on electric bills
will become part of the financial analysis.

For the North Berwick Town Hall case study, a Battery Energy Storage System (BESS) microgrid
was chosen.

4.6 Step 6: Plan the System Configuration
The electrical service for this building is 3-phase, 4-wire wye, 120/208V. In this case study, the

transfer switch would be wired between the incoming service cable and the main distribution
panel for the building. See the Figure 11below.

Figure 11: Automatic Transfer Switch (ATS) located before the Main Distribution Panel (MDP)
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In other cases where the back-up power would only feed a subset of the facility, the transfer
switch may be wired after the main panel and feed a subpanel. Further the transfer switch could
automatically or manually be switched from utility to generator supply.
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Figure 12: Transfer Switch located after the Main Distribution Panel (MDP)
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The physical location of the transfer switch, the generator, and the fuel supply is dependent upon
the specific site, municipal zoning, permit requirements, and flood map zones. In addition to the
generator selection itself, the physical layout also affects the cost of the resiliency project.

For the North Berwick Town Hall case study, it was determined that the entire building would
be served by the BESS microgrid.

At this point, it is time to contact an installation provider for a site visit. Typically, a free estimate
is provided after this initial visit, including help with the budgeting and financing of the project.
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5 Appendix A - Town Office Key Electrical Component Photos

Ijé;e 13: Town Hall Service Entrance
7 1z
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Figure 14: Town Hall Main Distribution Panel (MDP)
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Figure 16: Town Hall Air Conditioners
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Figure 19: Town Office UPS
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6 Appendix B - Town Office Energy Usage Spreadsheet

This image is a snapshot of the contents. Please see the attached spreadsheet for the entire data set and

calculations.
Daily
Peak
Demand 0:00 0:15 0:30 0:45 1:00 1:15
(kw) ~ -
Average 254.93 18.15 5.25 5.00 5.30 5.36 5.53 5.48
Maximum | 646.38 40.01 10.66 11.09 17.54 18.02 16.87 16.85
8/10/2024 | 330.43 27.50 4.44 4.51 4.66 6.36 4.75 4.46
8/11/2024 | 282.38 25.56 4.03 3.54 4.51 4.73 4.66 4.68
8/12/2024 | 318.62 27.34 4.68 4.42 4.06 4.68 3.94 4.03
8/13/2024 | 357.80 28.15 6.17 B.12 6.46 7.03 7.22 6.84
8/14/2024 | 325.69 28.32 7.08 6.58 6.70 6.55 6.53 7.03
8/15/2024 | 285.82 23.71 7.03 6.54 7.15 6.79 7.51 6.54
8/16/2024 | 207.49 26.40 4.08 4.06 4.66 4.51 4.61 4.68
8/17/2024 | 243.90 18.72 4.58 4.06 4.63 7.08 14.35 16.85
8/18/2024 | 220.18 18.77 5.06 511 4.44 4.54 4.94 5.02
8/19/2024 | 295.25 23.90 4.92 4.87 4.06 4.01 4.68 4.78
8/20/2024 | 263.32 20.52 5.02 4.66 4.58 5.90 4.97 4.80
8/21/2024 | 263.06 21.55 4.75 5.50 5.69 5.14 5.16 5.40
8222024 | 264.24 20.57 5.35 4.61 4.66 5.50 571 5.59
8/23/2024 | 187.70 28.13 6.05 4.80 4.78 4.85 4.42 4.25
8f24/2024 | 282.05 25.87 4.49 4.15 3.96 3.91 3.74 3.94
8/25/2024 | 277.54 25.42 3.86 4.27 4.68 4.82 5.02 4.90
8/26/2024 | 302.69 28.68 4.85 5.26 4.68 4.44 5.35 4.73
8/27/2024 | 346.19 29.50 4.90 4.66 4.22 4.68 4.44 4.56
8/28/2024 | 377.85 33.05 4.39 4.30 4.85 4.80 5.81 5.30
8/29/2024 | 294.13 27.26 4.90 4.68 4.27 4.42 4.78 4.66
8/30/2024 | 210.79 25.92 4.32 4.75 5.11 4.37 4.44 4.63
8/31/2024 | 243.62 19.20 4.32 4.34 4.94 4.94 5.06 4.54
9/1/2024 311.16 24.55 4.97 5.18 9.91 18.02 16.87 10.87
9/2/2024 285.34 24.36 4.25 3.98 4.80 5.52 5.28 4.63
9/3/2024 299.53 25.80 4.58 4.75 5.02 4.34 4.20 4.51
9/4/2024 309.50 28.44 5.18 5.33 5.38 5.35 4.54 5.26
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7 Appendix C - Municipal Battery Storage Pre-Quote Checklist

A sample pre-quote checklist a technical expert might use when making their first site visit. This image is
a snapshot of the contents. Please see the attached document for the entire checklist.

CLEAN ENERGY NH

Your Voice in All Energy Matters

Last updated Oct 29, 2024

Municipal Battery Storage

Pre-Quote Checklist

Clean Energy NH recommends compiling this information and shanng it with prospective
confractors along with a Request for Proposals

Project Location

A. Location Address
B. Description (type of building, high level list of building uses)

Project Goals

Share a sentence or two about why you are motivated to consider battery energy storage for
this facility, and what your hopes/expectations are for the project.

Attachments

» 12 months of electric bills

#» Photo(s) of the INSIDE of all electric panel(s) that include loads to be backed up by the
battery, showing breaker sizes AND the schedule of loads describing what each circuit is

powering.
= Photo of facility
Outage History
A How many outages does the Town experience annually?

B. Do they vary by season?

C. How long does an outage typically last?
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8 Appendix D - Photovoltaic System Photo List

A sample list of photos a technical expert may take when making their first site visit for a solar power
installation. This image is a snapshot of the contents. Please see the attached document for the entire list.

PHOTO LIST
O Pictures of notes and sketches
Utility Meter

(1 Utility connection and building penetration (zoomed-out view)

[l Meter numbers [close-up view)

Transformer

0 utility transformer — pole mounted — photo from the front showing transformer size if labeled
Utility pole —if transformer is unlabeled, photo of utility pole with numbers
Utility transformer — ground mounted — photo showing plague with size (kVA) and specs

Private transformer — photo showing plaque with size (kVA) and specs

0o ooano

Transformer location (zoomed-out view)

PV Array Location — Roof Mount

([l

Full roof and relevant surroundings (zoomed-out view)

Rendering photo (framed nicely and with minimal objects blocking view of roof)
Roof structure and rafter spacing

Roof or attic access hatch

Roof surface and obstructions

ooood

Metal roof standing seam/corrugation profile with tape measure for scale
PV Array Location — Ground Mount

0 Ground mount area and bordering surroundings that could possibly shade the array (zoomed-out view)

[0 Trench location from array area back to point of interconnection
Utility Room

L] utiility room showing all electric panel(s), conduit, disconnects, etc. (zoomed-out view)

0 Main panel with door open and closed

0 Main breaker showing size [close-up view)

0 Main panel label/plagues showing busbar rating, voltage, etc.

0 Main panel breakers and labels

L T Y A P L | i WP U [ - S e |
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9 Appendix E - Battery Energy Storage System Photo List

A sample list of photos a technical expert may take when making their first site visit for battery storage
installation. This image is a snapshot of the contents. Please see the attached document for the entire list.

BESS Photo List
O  Pictures of notes and sketches or electrical plan sets
Utility Meter

O  Utility connection and building penetration (zoomed-out view)
O Meter numbers (close-up view)
O Possible location for BESS Disconnect (usually near meter)

Transformer

O  Utility transformer — pole mounted — photo from the front showing transformer size if labeled

O  Utility pole - if transformer is unlabeled, photo of utility pole with numbers
O  Utility transformer — ground mounted — photo showing plague with size (kKVA) and specs
O Private transformer — photo showing plagque with size (kWA) and specs
O Transformer location — (zoomed-out view)
BESS Location

Mote: for 3-phase meters we will default to an outdoor install location where a battery cabinet can be installed on a concrete pad.
Leave 5 ft from any structure and 10 ft from any egress (i.e. building exit) for fire safety setbacks.

For 1-phase customers, we would look at indoor wall-mounted locations first, and then outdoor wall or pad-mounted if
necessary, as close as possible to the tie-in point.

Outdoor BESS Location

O Installation area and bordering surroundings (zoomed-out view from multiple angles)
C  All access points

O Trench location from pad area back to point of interconnection
Indoor BESS Location

O Fullroom view

O Wall-mount location

O Smoke/heat detectors or sprinkler system in room
O  Other equipment in room/area

Generator(s)
O Get nameplate label and disconnect (close-up view)
Utility Room

O  Utility room showing all electric panel(s), conduit, disconnects, etc. (zoomed-out view)
O Main panel with door open and closed

O Main breaker showing size (close-up view)

L [0  Main panellabel/plagues showing busbar rating, voltadge, etc
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10 Appendix F - Sample Battery Storage Proposal

This is a sample Medium General Service rate battery storage cash flow analysis. This image is a snapshot
of the contents. Please see the attached document for the entire analysis.

2.1.1 Energy Storage System (ESS) Details

General Information ESS System Ratings
Facility: Energy Capacity: 812.0 kWh
Address: ME Power Rating: 2500 kW
ESS Equipment Description Energy Storage Annual
Battery Banks: (1) Socomec HES L= 250kW / 812kWh Utilization
Inverters: (1) Socomec HES L - 250kW / 81 2kWh
300
ESS Equipment Typical Lifespan
Battery Banks: 15 Years B 200
Inverters: 15 Years -
$
ESS Cost and Incentives § 100
ESS Cost $783,147
Efficiency Maine Revenue -$105,479 0 - — -
Federal - MACRS Bonus Depreciation  -$199,702 er;,ra“‘“ QJ.,.;:“*“ Qﬁ,a“"’ a,@p“b NS
o .
Federal Tax Credit (ESS) $234,944 b M
Net ESS Cost $243,022 Max Utilization Rate

Energy Output and Demand Savings From Solar PV and Energy Storage

Date Range . ESS Energy Solgr PV ESS Energy as % of Total D_emand

Discharge (kWh) Generation (kWh) PV Energy Savings
1/6/2024 - 2/6/2024 1,221 0 N/A $3,509
2/6/2024 - 3/6/2024 1,970 0 N/A $3312
3/6/2024 - 4/6/2024 5227 0 N/A $3472
4/6/2024 - 5/6/2024 3,001 0 N/A $3,204
5/6/2024 - 6/6/2024 5,540 0 N/A $6,423
6/6/2024 =7/6/2024 1,891 0 N/A $7127
7/6/2024 - B/6/2024 1,980 0 N/A $7,534
8/6/2023 -9/6/2023 4373 0 N/A $6,755
9/6/2023 - 10/6/2023 2,377 0 N/A $6,272
10/6/2023 - 11/6/2023 1,787 0 N/A $5363
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