
Technical Assistance for  
Guam Power Authority 

Through the Energy Technology Innovation Partnership Project (ETIPP), Guam Power 
Authority learned approaches to evaluate existing infrastructure to maximize distributed 
local energy generation without damaging existing system components.

Project Summary
Guam is an island with a strong community, thriving university, active 
legislature, dedicated conservationists, and a substantial U.S. Department of 
War presence. Prior to joining ETIPP, Guam Power Authority (GPA) set targets 
to achieve 50% adoption of locally generated energy by 2030 and 100% by 
2040. GPA was also interested in shoring up the island’s ability to withstand 
and recover from power outages because Guam is vulnerable to intense 
typhoons. Guam’s current grid relies on thermal plants fueled by natural 
gas and diesel fuel. All energy resources are considered where appropriate, 
with solar being the most abundant local energy resource on the island. 
Distributed solar energy generation is a possible path to meet GPA’s goals, but 
the island’s existing infrastructure was not designed with that option in mind. 

Analysis of the existing system through ETIPP aimed to evaluate 
infrastructure impacts of various solar integration configurations. This project 
included outreach to a wide variety of stakeholders, and site-specific details 
provided by this group guided the boundary conditions of the analysis. 
Using this information, GPA aimed to develop a plan to optimize existing 
infrastructure while maximizing local energy generation opportunities. 

GPA’s power system model data was converted to OpenDSS, a publicly 
available power system analysis software tool. ETIPP researchers then used 
Sandia National Laboratories’ Distributed Renewable Energy Analysis and 
Mapping Suite (DREAMS) to analyze Guam’s power distribution system to 
model and simulate many possible solar photovoltaic (PV) installation configurations and identify areas of interest, such as 
over-voltage (i.e., when voltage in a power system exceeds normal levels, risking damage to electrical components), over-
capacity (i.e., excess electricity supply), and backfeeding (i.e., reverse flow of power).  
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Using DREAMS, the research team evaluated system 
response to various levels of customer-owned distributed 
solar as well as more concentrated deployment.

The ETIPP team produced two DREAMS models for the 
feeder that serves John F. Kennedy High School, Antonio 
B. Won Pat International Airport, and several other critical 
facilities. The first model evaluated concentrated solar 
in increments of 300 kilowatts (kW) up to 3 megawatts 
(MW) installed at the high school. Both models evaluated 
the differences between controlled and uncontrolled 
configurations, with and without storage capacity. The 
second model evaluated a distributed scenario using 43 
possible rooftops throughout the area to mimic residential 
adoption. The residential scenario maxed out at 1.5 MW due 
to system capacity.

Project Outcomes
This project focused on improving local energy generation 
to reduce reliance on expensive imported fuel and 
identified concentrated and distributed solar technologies 
as the most economically and technically feasible for the 
island. The approach increased both concentrated and 
distributed patterns until the system started to exceed 
stress thresholds. DREAMS provided hosting capacity 
analysis for a subsection of the grid, which provided 
visibility into the system’s current readiness for various 
levels of added PV. The findings offered insight regarding 
how much distributed solar could be adopted on a given 
feeder before it would become necessary to implement 
controls, add storage, or upgrade supporting infrastructure. 

The project concluded the following high-level findings:

•	 Secondary over-voltage was the limiting factor in all 
distributed cases. 

•	 Substation backfeeding was the limiting hosting 
capacity factory for all concentrated scenarios.

•	 Primary over-voltage did not occur in any scenario, 
distributed or concentrated. So, the primary system’s 
capacity was able to host the design thresholds.

•	 Added energy storage with controls was shown to 
double the hosting capacity from 1.5 MW to 3 MW.

Key Takeaways
Guam’s solar resource potential is significant but the 
system capacity must be well understood and bolstered 
where necessary to accommodate the changing grid. 
Strategic PV expansion with predetermined siting patterns, 
appropriate control schemes, and adequate energy storage 
resources would enable Guam to maximize its solar 
potential. The system’s capacity must be carefully modeled 
to ensure adequate infrastructure exists to maximize 
the cost and reliability benefits Guam would gain from 
increased solar adoption and to examine implications for 
storage control schemes that ensure power is delivered 
without interruption to essential community and military 
customers.

Following ETIPP assistance, GPA pursued solutions to 
support its local energy integration targets. Sandia also 
worked to transfer DREAMS to the utility as an effective 
planning tool to assess maximum PV capacity across 
the region. Outfitting the island with concentrated 
and distributed solar panels with minimal investments 
in storage, transformer upgrades, and distribution 
infrastructure upgrades may minimize impacts to rates 
associated with the island’s energy goals.  

Additional Information
Managed by the National Laboratory of the Rockies, 
ETIPP is a community-led technical support program for 
coastal, remote, and island communities to access unique 
solutions and increase energy resilience. By uniting federal 
agencies, national laboratories, regional organizations, 
and community stakeholders, ETIPP provides tailored 
technical support to help communities achieve affordable, 
reliable solutions to their energy system challenges. This 
collaborative model leverages the combined expertise and 
resources of its partners to deliver comprehensive, practical 
solutions that align with local needs. 

Learn more about ETIPP, its 
communities, and partner network 
at nlr.gov/state-local-tribal/energy-
technology-innovation-partnership-
project.
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