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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. 

• 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. 

• 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. 

• 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. 

• 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. 

• 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 

http://www.rlc-eng.com/
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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: 

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

• 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. 

• 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.. 

2.1 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 

 

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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Figure 2: List of critical facilities in York County1 

Category Facility Town/City 
Backup 

Gen? 

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. 

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


 

   
RLC Engineering, PLLC  6 contact: 
176 Gannett Drive   Brian Conroy 
South Portland, ME 04016   (207) 621-107 x203 
www.rlc-eng.com    BrianC@rlc-eng.com   

Category Facility Town/City 
Backup 

Gen? 

Fire  Waterboro Fire Department Waterboro Y 

Fire  
Old Orchard Beach Fire 
Department 

Old Orchard Beach Y 

Fire  Gorham Fire Department Gorham Y 

Fire  Buxton Fire Department (2)  Buxton Y 

Fire  
Newfield Volunteer Fire 
Department 

Newfield Y 

Fire  Berwick Fire Department (s) Berwick Y 

Fire  
North Berwick Fire Department 
(20) 

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 

Emergency 
Communications 

York County Emergency 
Management Agency 

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 
Kindred Transitional Care and 
Rehab - Kennebunk 

Kennebunk Y 

Nursing Homes Durgin Pines Kittery Y 

Nursing Homes 
The Newton Center for Rehab and 
Nursing Care 

Sanford  Y 

Nursing Homes 
Southridge Rehab and Living 
Center 

Biddeford  Y 

Nursing Homes Varney Crossing NCC North Berwick Y 

Nursing Homes Seal Rock Health Care Saco Y 

http://www.rlc-eng.com/
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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.  

http://www.rlc-eng.com/
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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/. 

http://www.rlc-eng.com/
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Figure 3: Back-up generation/microgrid decision tree3 

 

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 Planning4 

The resiliency project planning process consists of the following steps: 

1. Determine resiliency objectives 
2. Collect facility load data 
3. Determine off-grid capacity and energy requirements 
4. Identify curtailable, non-critical loads 
5. Determine type and sources of off-grid power 
6. Plan the system configuration 

 

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. 

http://www.rlc-eng.com/
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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 

 

Source: CMP, Energy Manager-private customer 

http://www.rlc-eng.com/
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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 

 

Source: CMP, Energy Manager-private customer 

http://www.rlc-eng.com/
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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 

 

Source: CMP, Energy Manager-private customer 

 

http://www.rlc-eng.com/
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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 

 

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. 

http://www.rlc-eng.com/
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Figure 8: Single day hourly interval data example5 

Account # Service Point # Meter # Interval Channel 
Usage 

(kW/kWh) 

35010866743 2300882210 G044668285 3/1/2024 0:00 10 2.912 

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 3/1/2024 10:00 10 3.085 

35010866743 2300882210 G044668285 3/1/2024 11:00 10 2.934 

35010866743 2300882210 G044668285 3/1/2024 12:00 10 1.847 

35010866743 2300882210 G044668285 3/1/2024 13:00 10 1.923 

35010866743 2300882210 G044668285 3/1/2024 14:00 10 2.172 

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 3/1/2024 17:00 10 2.226 

35010866743 2300882210 G044668285 3/1/2024 18:00 10 2.364 

35010866743 2300882210 G044668285 3/1/2024 19:00 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. 

3.1.4 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 facility6,7,8, which may 
include (if available): 

• Overall site plan: a map of the facility showing buildings and major equipment 

• Electrical diagrams: wiring diagrams of the facility 

• In-rush (motor starting) currents (from motor and transformer data): nameplate data 
from major electrical equipment 

• 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 

• Utility rate schedule: from electric bill  

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

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

• Will it automatically trip non-critical loads? 

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

• How much can the microgrid save on utility bills?9 

The technical expert will advise you on the options for: 

• Off-grid generator and fuel supply 

• Renewable energy options 

• 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 analyses10) may be required to ensure reliable operation. Protective 
relaying studies11 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 
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 B12. 

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. 

Figure 9: North Berwick Town Hall 
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Figure 10: Average and Maximum Daily Energy Usage and Demand13 

 

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. 
 

20 ℎ𝑝 ×
0.746 𝑘𝑊

ℎ𝑝
× 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. 

 

11.2𝑘𝑊 × 3 𝑚𝑖𝑛 𝑥 18 ×
1 ℎ𝑟

60 𝑚𝑖𝑛
= 10 𝑘𝑊ℎ 

 
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. 
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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) 

 

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) 

 

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 

Figure 13: Town Hall Service Entrance 
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Figure 14: Town Hall Main Distribution Panel (MDP) 

 

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


 

   
RLC Engineering, PLLC  24 contact: 
176 Gannett Drive   Brian Conroy 
South Portland, ME 04016   (207) 621-107 x203 
www.rlc-eng.com    BrianC@rlc-eng.com   

 

Figure 15: Town Hall Elevator Motor Nameplate (20 hp, Code G) 
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Figure 16: Town Hall Air Conditioners 
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Figure 17: Town Hall Air Conditioner #1 Nameplate (for first and second floors) 
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Figure 18: Town Hall Air Conditioner #2 Nameplate (for third floor) 
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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. 
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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. 
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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. 
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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. 
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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. 
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