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• Guam Power Authority (GPA) and Sandia 
conduct outreach to stakeholders to gather 
information and incorporate community 
feedback into the technical analysis.

• Stakeholders included: 
Chamber of Commerce, Legislature, Bureau of Statistics 
and Plans, Government of Guam, Guam Department of 
Education, Naval Facilities Engineering Systems 
Command (NAVFAC), One Guam, Gov Guam, University 
of Guam, Consolidated Commission on Utilities, Guam 
Public Utilities Commission, and Converge Strategies

Education and Outreach Modeling

• Use Sandia-developed software (DREAMS) to 
evaluate a distribution feeder’s capacity to host 
centralized and distributed solar generation, as 
well as to explore system violation mitigation 
approaches.

ETIPP PROJECT: GUAM POWER AUTHORITY AND SANDIA NATIONAL 
LABORATORIES – GUAM STEPPED SOLAR HOSTING CAPACITY ANALYSIS

Engage 
Community

Observe 
and 

Problem-
Solve
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WHAT IS DREAMS?
Distributed Renewable Energy Analysis & Mapping Suite

• Python package of distribution system 
analysis and simulation codes

• Compatible with OpenDSS models

• Facilitates study of distributed energy impacts

• Exports GIS type files

• Easily incorporate assets into models

⎼ EV, PV, WTG, and/or storage

⎼ Smart inverter and storage controls

• Create and run simulations

⎼ Snapshot and quasi-static time series (QSTS)

⎼ Stepped hosting capacity focus

⎼ Nodal hosting capacity

• Plot and map results

• Open-source code location:  https://github.com/sandialabs/DREAMS. 
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EXAMPLE OF DREAMS 
TYPICAL OUTPUTS
• Collected model statistics

• Standard plots

• Exports GIS files

▪ Geopackage, Shape, KMZ, KML

• Visualize results

▪ Aid in troubleshooting model

▪ Identify locations of interest
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• Customizable asset additions for each molded step.

• Time series for temporal interactions of demand, DER, and controls.

• Built in plotting

• Model modifications can be starting point for dynamic simulations.

DREAMS EXAMPLE
QSTS SIMULATION OF PHOTOVOLTAIC ADOPTION

7

Same system at different times of day:
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CONCENTRATED 
PV STUDY
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T. Haines, B. M. Garcia, A. Mammoli and M. Lave, "QSTS Simulation of Centralized PV and Controlled Storage on a Distribution System using Python," 
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• Opportunity:

▪ Desire to increase renewable generation.

▪ Large rooftops can support large PV systems.

• Challenges:

▪ Interconnection studies (which often include hosting 
capacity) are required before grid connection.

▪ Snapshot hosting capacity simulations 
do not account for temporal demand and 
DER interactions.

▪ QSTS simulations require technical expertise to 
configure, run, and analyze.

• Solution:

▪ DREAMS can perform stepped QSTS hosting capacity 
simulations.

▪ DREAMS includes inverter controls and handles 
controlled storage.

• Work executed:

▪ Concentrated PV QSTS hosting capacity 
at a single large rooftop location.

▪ (Distributed PV adoption described in full ETIPP report)

INTRODUCTION

Existing Fossil Generation
(max demand ~264 MW)

Existing Fossil Generation
(max demand ~264 MW) Existing Renewable GenerationExisting Renewable Generation

Estimated Rooftop Generation
Over 250 kW

Estimated Rooftop Generation
Over 250 kW

Planned Renewable
by 2028

Planned Renewable
by 2028 9



• 13.8 kV radial feeder

• 652 buses, 442 loads, 100 service transformers

• 1.7 MW peak demand

• Critical loads: airport, hospital, high school

• Profiles represent minimum load and
maximum irradiance.

• Volt/VAR follows IEEE 1548 recommendations.

MODELED SYSTEM INFORMATION
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SINGLE-DAY RESULTS

• Uncontrolled

▪ Backfeeding and 
high secondary voltages

• Volt/VAR control

▪ Backfeeding

• Volt/VAR plus 
peak shave low storage control

▪ No violations

• Increased reactive power due to Volt/VAR 

• Peak shave low storage control; local measurement; threshold: -1,000 kW

• Storage resolves issues “at the source” but does not discharge.
11



• Same “worst case” day repeated

▪ Issues return when storage is full.

• Full week of corresponding load and irradiance

▪ Slightly more common conditions.

MULTI-DAY RESULTS WITH
VOLT/VAR & PEAK SHAVE LOW AND HIGH  (-1,000 KW, 50 KW)
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STUDY CONCLUSIONS

•  Substation backfeeding was the limiting factor in all scenarios. 

▪ Other violations were observed to occur after backfeeding.

• Inverter controls and storage can improve hosting capacity by managing system conditions.

▪ Volt/VAR can greatly increase reactive power demand.

▪ Local storage can alleviate many issues by dealing with DER generation “at the source.”

• Different hosting capacity results were reported using identical control configurations.

• This points to a need for specific hosting capacity scenario definitions to prevent misreporting.
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Photo by Josh Bauer, National Laboratory of the Rockies 61725

Tony Jimenez, National Laboratory of the 
Rockies

Jim Fisher, Town of Deer Isle
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Deer Isle and Stonington 
Distributed Energy Resource and 
Storage Sizing Analysis
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Deer Isle and Stonington

The towns of Deer Isle and Stonington share the island of Deer Isle, located off coast of Maine. 

Per their Energy Technology Innovation Partnership Project (ETIPP) application, the towns seek to ensure the long-term viability 
of their communities by:

• Increasing the resilience of the island’s fragile distribution system
• Gaining some measure of independence from and mitigation for electricity outages 
• Shielding residents from price spikes 
• Reducing the island’s dependence on fossil fuels. 

Project workstreams included the following:
• Information and data gathering, focusing on the Deer Isle distribution grid, ongoing efforts to maintain and improve 

distribution grid reliability, electricity consumption, electricity costs, and the regulatory environment 
• Technical and economic modeling of behind-the-meter photovoltaic (PV) and PV + battery systems
• Technical and economic modeling of a community-scale battery system
• Assessment of potential energy generation technology options.

This presentation touches on aspects of the first three workstreams.

NOTE: Unless otherwise noted, the content in this presentation is from the project final report.

https://www.nlr.gov/docs/fy26osti/93280.pdf
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Deer Isle

Deer Isle
Image from Google Earth (left) and Google Maps (right)
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The Team

Organization Name Title

Town of Stonington Kathleen Billings Town Manager

Town of Stonington Linda Nelson Economic and Community Development Coordinator

Town of Deer Isle James (Jim) Fisher Town Manager

Town of Deer Isle Ed Billings Planner

Blue Hill Peninsula Tomorrow Allen Kratz Co-Coordinator

Versant Power Dave Norman, PE Manager, Regulatory Support and Market-Based 
Solutions

Versant Power Judy Long Senior Manager, Communications and Brand

Versant Power Eric Feigenbaum Director, Public Affairs

Island Institute Kate Klibansky Community Development Officer

Lawrence Berkeley National Laboratory John (JP) Daniel Policy Researcher

National Laboratory of the Rockies Bryan Mentlik ETIPP Northeast Regional Lead

National Laboratory of the Rockies Michael Ingram Senior Researcher

National Laboratory of the Rockies Tony Jimenez Senior Researcher
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Facility-Scale Photovoltaic (PV)
Facilities Examined

Facility Owner

Deer Isle Town Office Town of Deer Isle 

Old Elementary School Town of Deer Isle

Transfer Station Town of Deer Isle

Galley Market
Island Employee 

Cooperative (IEC)

Burnt Cove Market IEC

Burnt Cove Variety Store IEC

Stonington Connectivity Hub
Town of 

Stonington

Stonington Community Center
Town of 

Stonington Location of Facilities Included in the Analysis
Image adapted from Google Maps
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Facility-Scale PV Sizing and 
Economic Performance

The analysis examined the following:
• The array capacity needed to offset 100% of each facility’s annual consumption
• The estimated financial performance of a PV-only system.

The analysis process (for behind-the-meter PV) is shown in the figure below.

Solar 
Resource

Array 
Orientation

Electricity 
Consumption

Roof/Ground 
Space

System Sizing & 
Energy Production

System 
Lifetime

Capital & 
Operating Costs

Economic 
Performance

Electricity Tariff & 
“Sellback” Rate

Energy 
Yield

Financing 
Package

PV Analysis Process
Image by Tony Jimenez, National 

Laboratory of the Rockies

Notes
“Energy yield” is the system 
energy production per unit 
of array capacity  
(kWh/year/kWdc).
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Facility-Scale PV Sizing 
Analysis Results (Selected)

Facility Annual 

Consumption

(kWh/year)

Label (Roof 

Section/

Ground 

Mount)

Section 

Area 

(sq ft)

Roof 

Azimuth 

Roof Tilt Energy Yield 

(kWh/year/

kWdc)

Array Capacity 

Required for 

100% Offset 

(kWdc)

Maximum 

Array Capacity 

the Roof 

Section Can 

Host (kWdc)

Town Office 19,124 South 3,400 153° 37° 1,353 14.1 35.7

Town Office North 3,400 333° 37° 673 28.4 35.7

Town Office Ground N/A 180° 40° 1,390 13.8 N/A

Connectivity Hub 17,330 Ground N/A 180° 40° 1,390 13 N/A

Community Center 39,535 Ground N/A 180° 40° 1,390 29 N/A

DC = direct current; kW = kilowatt; kWh = kilowatt-hour; N/A = not applicable; sq ft = square feet.
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Facility-Scale BESS Sizing

Battery Energy Storage System (BESS) Characterization

• A BESS is characterized by both power capacity and energy (storage) capacity.

• Consider a BESS with a power capacity of 20 kW and an energy capacity of 60 kWh. The capacity of this 
system would be described as 20 kW/60 kWh or 20 kW-3 hour.

Sizing of Power Capacity

• Approaches for determining the desired BESS power capacity include:
o Size the power capacity to meet the facility peak load. This is most common for facilities with small 

peak loads such as residences, the Deer Isle Town Office, and the Stonington Connectivity Hub.
o Size the power capacity to meet the critical loads. This is more common done for facilities with larger 

peak loads where sizing the power capacity to less than the peak load can result in significant cost 
savings.

• The Town Office peak load is about 9 kW. The Connectivity Hub peak load is unknown but is assumed to 
be similar. A reasonable BESS power capacity would be 12–15 kW.
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Facility-Scale BESS Sizing

Sizing of Energy Capacity

• For behind-the-meter applications, a useful way to begin thinking about BESS energy capacity is in terms 
of “hours of autonomy”—the length of time the BESS can serve the average load. The average loads of the 
Town Office and Connectivity Hub are 2.2 kW and 2.0 kW, respectively. Approximately 10 kWh of energy 
storage capacity will provide roughly 4 hours of autonomy for the Town Office and 5 hours of autonomy 
for the Connectivity Hub.  

o For low-consumption facilities such as the Town Office and Connectivity Hub, sizing the BESS energy 
storage to provide several hours to a day of autonomy is reasonable.

• In general, the initial increment of energy storage provides the most value, with additional increments of 
storage providing progressively less value (“decreasing marginal utility” in econ-speak). 
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PV + BESS Installation

Status
The towns of Stonington and Deer Isle, with support by 
the Island Institute, used the analysis results to gain grant 
funding to purchase and install PV + storage systems at 
the Stonington Connectivity Hub (carport mounted) and 
the Deer Isle Town Office (roof mounted). 

The Deer Isle system has been installed and is awaiting 
final interconnection.

Installation of the Stonington system is awaiting the 
arrival of the carport.

PV array on Deer Isle Town Hall. Photo from Jim Fisher, 
Town of Deer Isle
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PV + BESS Installation

BESS at Deer Isle Town Hall. Photo from 
Jim Fisher, Town of Deer Isle

PV + BESS system inverter at Deer Isle Town Hall. Photo from 
Jim Fisher, Town of Deer Isle
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Deer Isle Distribution 
Grid

Notes
• Deer Isle is served by a single distribution line (which also serves en 

route mainland loads) originating from a mainland substation.
• Yellow denotes the main line (BV2) that runs from the substation to the 

town of Stonington at the southern end of the island. 
• Pink denotes 2,400-volt legacy sections of the line. 
• Straight-line distance from the north to the south end of Deer Isle is 

about 9 miles.

Schematic of the Deer Isle electricity grid. Graphic based on 
information and data provided by Versant Power

Deer Isle distribution system. Modified from an image 
provided by Versant Power
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Deer Isle Electricity 
Consumption

Item
Annual 
(kWh)

Average (kW)

Net consumption (BV2) 28,000,000 3,199
DG production (BV2) (estimated) 550,000 63
Total consumption (BV2) 28,550,000 3,259
Total consumption (Deer Isle) 21,410,000 2,444

Deer Isle Consumption (2022 Data)
Values based upon data provided by Versant Power

Date
Total DG 
Capacity

(kWac)

Facility-
Scale DG 
Capacity

(kWac)

Community-
Scale DG 
Capacity

(kWac)

Estimated 
Facility-Scale DG 

Production
(kWh/year)

Jan. 1, 2022 419 419 0 520,000
Jan. 1, 2023 472 472 0 580,000
Jan. 1, 2024 5,521 531 4,990 660,000
Jan. 1, 2025 5,675 685 4,990 850,000

DG Capacity Interconnected to Circuit BV2
Capacity values provided by Versant Power

Notes
• Keep in mind the distinction between net 

consumption on the circuit (BV2) measured at 
the substation and the “native” consumption 
on Deer Isle.

• Versant staff estimates that consumption on 
Deer Isle comprises roughly 75% of the 
consumption on the circuit.

• Nearly all the distributed generation (DG) on 
the circuit is PV.

ac = alternating current.
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Net Load on BV2
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Community-Scale BESS

Based on the community’s estimated average and peak loads of 2,440 kW and 4,200 kW, respectively, the group examined 
the feasibility of deploying a BESS with a capacity of roughly 4 MW/8 megawatt-hours (MWh). This would provide roughly 3 
hours of autonomy.

Ends (Why) Benefit Discussion

Resilience Resilience: provide backup power 

during an outage

Limited by the energy storage 

capacity of the BESS

System benefit Demand response Release stored energy during 

demand response events

System benefit Manage distribution grid voltage 

by storing excess PV energy

May allow for additional 

deployment of PV on Deer Isle

System benefit Load shifting (store excess PV 

energy for later use)

Monetary value depends on 

circumstances

Potential Benefits of Community-Scale Storage
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Community-Scale BESS
Considerations

Space Requirements (Examples): 
• One Tesla Megapack (3.9 megawatt-hours [MWh]) = one 30-ft shipping container; weight: 84,000 pounds.  (Tesla 2026)
• One LG Energy M48218P5B (6.8 MWh) = one 40-ft shipping container; weight: 120,000 pounds.  (LG Energy Solution 2021)  

Siting: To provide maximum value and reliability, the BESS should be interconnected to the distribution “trunk line” running down 
to Stonington and near the most important loads, most of which are located near the Stonington waterfront.

Distribution System Upgrades: Interconnection of a community BESS may require upgrades to the distribution system.
 
Dispatch Strategy: There is a slight trade-off between using the BESS for backup power and using it to manage system voltage and 
provide other system benefits. In practice, it should be possible to obtain most of the benefits of both with tolerable risk.
 
Loads Served: Stonington waterfront vs. whole island vs. whole circuit.

Ownership Structure: From the perspective of the communities, the preferred ownership model is for Versant to own and operate 
the BESS as part of its rate base.

STATUS: In part because of this analysis and the resulting discussions, Versant—with the support of the towns’ leadership—applied 
for funding from a subsequently terminated DOE grant program for a community-scale BESS to be sited near the Stonington 
waterfront. 
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