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1.0. Introduction 

The following table includes a brief summary of the technology being proposed by Renewable Energy Design Concepts (REDC) and 
identifies key elements that need to be expanded upon in this report, designed to assist the company in preparing the 
Commercialization Plan that will accompany the DOE Phase I submission.  
 
The initial development of REDCΩs microgrids and energy resilience for remote rural communities using marine hydrokinetics 
responds to DOE desires for άƳŀǊƛƴŜ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ όaw9ύ ǘŜŎƘƴƻƭƻƎƛŜǎ ǘƘŀǘ Ŏŀƴ ƻǇŜǊŀǘŜ ŀǎ ŀ ōŀǎŜ ƭƻŀŘ ǇƻǿŜǊ ǎǳǇǇƭȅ ŦƻǊ ǎƳŀƭƭ 
microgrid systems (100KW-1MW) that provide power to remote communities through Utilization of Marine Hydrokinetics and 
Pumped Storage HydropowerΦέ 1    
 

Market Brief Summary 

Topic  14 (a) Marine hydrokinetics for microgrids and energy resilience through 
utilization of marine hydrokinetics and pumped storage hydropower 

Product 
Description 

REDC specializes in small and micro hydropower with a focus on 
analyzing current systems and their adaptability to generate 
environmentally friendly energy. REDC is now interested in developing 
an inline flow hydrokinetic solution that is cost competitive to 
traditional hydro power. The technology is a hydrokinetic energy 
generator that they will use to power pumped hydrokinetic energy 
storage. Specifically, it will pump water uphill to be stored until 
needed, at which time it will be released downhill where it will turn a 
generator to generate electricity 

                                                 
1
 DOE Solicitation, https://science.energy.gov/~/media/sbir/pdf/TechnicalTopics/FY2019_Phase_I_Release_2_Topics.pdf  

https://science.energy.gov/~/media/sbir/pdf/TechnicalTopics/FY2019_Phase_I_Release_2_Topics.pdf
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Need 
Addressed   

The (draft) DOE report ŜƴǘƛǘƭŜŘΣ άPotential Maritime Markets for 
Marine and Hydrokinetic Technologiesέ (April 2018) identifies the need 
for microgrids for isolated communities: 2 
 

There are hundreds of isolated communities in the United States, 
primarily in Alaska and island territories, that have microgrid 
power systems from 200 kW to 5 MW. All are currently 
dependent on diesel generators some or all of their power. The 
energy cost is high, sometimes more than $1/kWh, and the cost 
varies with the ever-fluctuating price of oil. Transporting diesel is 
difficult, expensive, and, in many cases, requires extensive 
storage capacity. Any commercial endeavor faces investment risk 
because of the uncertainty of future oil prices and the resulting 
unpredictable energy costs for remote locations. The DOD has 
dozens of permanent bases that operate in these same regions 
with similar electricity supply conditions and significant pressures 
to άΧ dramatically change energy consumption at an installation or 
joint base, implement renewable energy  technologies, and 
generate and store energy to improve supply resilience for critical 
ƭƻŀŘǎΧέΦ The DOD also has numerous forward-operating bases that 
are often more remote from fuel sources and operate with higher 
cost profiles.  

 
Á In addition, this solicitation topic requests applications to 

prove the concept of microgrids and energy resilience for 

                                                 
2
 άtƻǘŜƴǘƛŀƭ aŀǊƛǘƛƳŜ aŀǊƪŜǘǎ ŦƻǊ aŀǊƛƴŜ ŀƴŘ IȅŘǊƻƪƛƴŜǘƛŎ ¢ŜŎƘƴƻƭƻƎƛŜǎέ όƛƴ ŘǊŀŦǘύ 

DOE, 2018 https://www.energy.gov/eere/articles/innovative-markets-marine-energy 

https://www.energy.gov/eere/articles/innovative-markets-marine-energy
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remote rural communities using marine hydrokinetics. 
Specifically, what is desired is marine hydrokinetic (MHK) 
technologies that can operate as a base load power supply for 
small microgrid systems (100KW-1MW) without the use of 
diesel.  

 
DOE seeks άƳŀǊƛƴŜ ǊŜƴŜǿŀōƭŜ ŜƴŜǊgy technologies that can operate as 
a base load power supply for small microgrid systems (100KW-1MW) 
ǘƘŀǘ ǇǊƻǾƛŘŜ ǇƻǿŜǊ ǘƻ ǊŜƳƻǘŜ ŎƻƳƳǳƴƛǘƛŜǎΦέ3 

Customers Isolated U.S. communities with a load less than 5 MW have a combined 
market of more than 70 MW, which is $350 million in MHK 
technologies installed cost (assuming $5 per Watt installed). The U.S. 
market includes approximately 175 to 300 small communities in 
Alaska, the two smaller Hawaiian islands of Lanai and 3 Molokai, a 
couple of dozen islands mostly off the Maine coast, four inhabited 
islands in the Northern Mariana Islands, and some islands in American 
Samoa. Other major island territories, such as Guam, have larger 
utilities and are classified under the Isolated Power Systems Utility 
Scale. 4 

Market Market definition: Marine hydrokinetics (MHK) Technologies 
 
The draft DOE reportΣ άPotential Maritime Markets for Marine and 
Hydrokinetic TechnologiesΣέ identifies MHK potential markets: 
https://www.energy.gov/eere/articles/innovative-markets-marine-

                                                 
3
 DOE Solicitation, https://science.energy.gov/~/media/sbir/pdf/TechnicalTopics/FY2019_Phase_I_Release_2_Topics.pdf  

4
 άtƻǘŜƴǘƛŀƭ aŀǊƛǘƛƳŜ aŀǊƪŜǘǎ ŦƻǊ aŀǊƛƴŜ ŀƴŘ IȅŘǊƻƪƛƴŜǘƛŎ ¢ŜŎƘƴƻƭƻƎƛŜǎέ όƛƴ ŘǊŀŦǘύ 

DOE, 2018 https://www.energy.gov/eere/articles/innovative-markets-marine-energy 

https://www.energy.gov/eere/articles/innovative-markets-marine-energy
https://science.energy.gov/~/media/sbir/pdf/TechnicalTopics/FY2019_Phase_I_Release_2_Topics.pdf
https://www.energy.gov/eere/articles/innovative-markets-marine-energy
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energy  
 
Examples of applications: 
Potential markets are ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ 5h9 ōǊƛŜŦ άaŀǊƛƴŜ ŀƴŘ 
IȅŘǊƻƪƛƴŜǘƛŎ 5ƛǎǘǊƛōǳǘŜŘ ŀƴŘ !ƭǘŜǊƴŀǘŜ !ǇǇƭƛŎŀǘƛƻƴΣέ ό5ŜŎ рΣ нлмтύ ŀǘΥ 
https://www.energy.gov/eere/water/downloads/marine-energy-
technologies-forum-distributed-and-alternate-applications-forum 
 
Market segment: Utility Isolated power systems - This market is 
defined as isolated or islanded utility markets with greater than 5 MW 
of load and high costs. 
 
Market segment: Off grid Isolated power systems - This market is 
defined as isolated or islanded utility markets with less than 5 MW of 
load and high costs. 
 
A number of studies have been conducted by DOE to indicate those 
regions that appear to have sufficient MHK for this to be viable: 
 
¶ The Electric Power Research Institute has identified a total 

recoverable wave energy resource for Puerto Rico of 20,000 
GWh/year. Which means, the wave energy resource on Puerto 
Rico is capable of satisfying the energy needs for the island 
during the next twenty years.  

¶ According to a report from Georgia Tech, theoretical resource 
potential for generation from ocean currents resources is 
estimated to be 200 TWh/year. 

  

https://www.energy.gov/eere/water/downloads/marine-energy-technologies-forum-distributed-and-alternate-applications-forum
https://www.energy.gov/eere/water/downloads/marine-energy-technologies-forum-distributed-and-alternate-applications-forum
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Microgrid market size estimates: 
 
Market consulting firm, Markets and Markets estimates the global 
market for remote/island microgrid segment was $11.10 billion in 2017 
and is expected to reach $24.08 billion by 2023, at a higher CAGR of 
13.16% between 2018 and 2023. Markets & Markets further segment 
the remote/island/off-grid microgrids into: 5 
 

(i) Hardware 
(ii) Software 
(iii) Services 

 
The market for hardware was valued at $6.22 billion in 2017 and is 
expected to reach $12.69 billion by 2023, at a CAGR of 12.00% 
between 2018 and 2023. The market for software was valued at $2.86 
billion in 2017 and is expected to reach $7.10 billion by 2023, at the 
highest CAGR of 15.74% between 2018 and 2023.  

Competitors Current methods to store energy from ocean energy generators 
include: 
Á Solar panels ς not effective in many locations. Very expensive 

to monitor and maintain 
Á Li-ion batteries and other battery types ς short life, safety, not 

viable in maritime environment, expensive to check and 
replace. 

Á Diesel generators 

                                                 
5
 aŀǊƪŜǘǎ ϧ aŀǊƪŜǘǎΦ άaƛŎǊƻƎǊƛŘ ƳŀǊƪŜǘ - Ǝƭƻōŀƭ ŦƻǊŜŎŀǎǘ ǘƻ нлноΦέ WǳƴŜ нлмуΦ https://www.marketsandmarkets.com/Market-Reports/micro-grid-electronics-

market-917.html [subscription required] 

https://www.marketsandmarkets.com/Market-Reports/micro-grid-electronics-market-917.html
https://www.marketsandmarkets.com/Market-Reports/micro-grid-electronics-market-917.html
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Companies developing MHK storage: 
 

¶ Shell Energy North America 
¶ New Energy Corporation, Inc 

¶ Columbia Power Technologies, LLC  
¶ Ocean Power Technologies, Inc.  
¶ Ocean Renewable Power Company  

 
The following sections are provided to assist REDC in the development of the  non-technical sections of the Phase I proposal.   
 
 
 
  
 

2.0. Need, Customers and End Users 

This section provides information on the need and the potential customers, who also present the potential market. 
 
2.1 Need Addressed  

This subtopic requests applications to prove the concept of microgrids and energy resilience for remote rural communities using 
marine hydrokinetics. Specifically desired is marine hydrokinetic (MHK) technologies that can operate as a base load power supply 
for small microgrid systems (100KW-1MW) without the use of diesel are desired. !ǎ ǇŜǊ ǘƘŜ ǎƻƭƛŎƛǘŀǘƛƻƴΣ 5h9 ŘŜǎƛǊŜǎ άƳŀǊƛƴŜ 
renewable energy (MRE) technologies that can operate as a base load power supply for small microgrid systems (100KW-1MW) that 
ǇǊƻǾƛŘŜ ǇƻǿŜǊ ǘƻ ǊŜƳƻǘŜ ŎƻƳƳǳƴƛǘƛŜǎΦέ ¢ƘŜ ǘƻǇƛŎ Ŏŀƭƭǎ ŦƻǊ ƳƛŎǊƻƎǊƛŘǎ ŦƻǊΥ 6 
                                                 
6
 DOE Solicitation, https://science.energy.gov/~/media/sbir/pdf/TechnicalTopics/FY2019_Phase_I_Release_2_Topics.pdf  

https://science.energy.gov/~/media/sbir/pdf/TechnicalTopics/FY2019_Phase_I_Release_2_Topics.pdf
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¶ Remote rural communities that are vulnerable to power outages resulting from extreme weather events can benefit from 
microgrids because they are more resilient power supply systems. 

¶ Communities that are dependent on diesel fuel for power. 

¶ Exposure to extreme weather events compared with other renewable sources. 
 
In addition, needs are identified in the still in draft form DOE report ŜƴǘƛǘƭŜŘΣ άPotential Maritime Markets for Marine and 
Hydrokinetic Technologiesέ (April 2018). According to this report:7 
 

[Ocean power] ǊŜǎƻǳǊŎŜǎ ǇǊŜǎŜƴǘ ŀ ƎǊŜŀǘ ƻǇǇƻǊǘǳƴƛǘȅ ƛƴ ǘƘŜ ŜǾƻƭǾƛƴƎ ά.ƭǳŜ 9ŎƻƴƻƳȅέ as the breadth and depth of activities in 
the ocean expand as never before. Marine renewable energy from waves, tides, and currents have the potential to serve as 
seeds for energy oases in this ocean desert, supporting new endeavors and enabling the evolution of others. The U.S. 
Department of Energy (DOE) Water Power Technologies Office (WPTO) supports marine energy research and development for 
the supply of bulk power and services to the U.S. electric grid. However, marine renewable energy could have intrinsic strengths 
in supplying power to smaller-ǎŎŀƭŜ ŀǇǇƭƛŎŀǘƛƻƴǎ ƻǊ ƳŀǊƪŜǘǎ ǘƘŀǘ ƻǘƘŜǊ ǇƻǿŜǊ ǎƻǳǊŎŜǎ ǎƛƳǇƭȅ Řƻ ƴƻǘ ƘŀǾŜΦ 5h9Ωǎ ²t¢h ƛǎ ƭƻƻƪƛƴƎ 
for near-term opportunities in which marine renewable energy could add value to applications and markets other than large-
scale grid power production and address common challenges with larger-scale development. 

  

                                                 
7
 άtƻǘŜƴǘƛŀƭ aŀǊƛǘƛƳŜ aŀǊƪŜǘǎ ŦƻǊ aŀǊƛƴŜ ŀƴŘ IȅŘǊƻƪƛƴŜǘƛŎ ¢ŜŎƘƴƻƭƻƎƛŜǎέ όƛƴ ŘǊŀŦǘύ 

DOE, 2018 https://www.energy.gov/eere/articles/innovative-markets-marine-energy 

https://www.energy.gov/eere/articles/innovative-markets-marine-energy
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2.2  Customers and End Users  

The still in draft form DOE report ŜƴǘƛǘƭŜŘΣ άPotential Maritime Markets for Marine and Hydrokinetic Technologiesέ (April 2018)8 
provides a brief overview of potential maritime markets for marine and hydrokinetic technologies. The maritime markets discussed 
in this draft report include:  
 
¶ Ocean Observation and Navigation 

¶ Underwater Vehicle Charging: AUV, UUV, and ROVs 
¶ Desalination 
¶ Marine Aquaculture 

¶ Marine Algal Biofuels 
¶ Seawater Mining: Minerals and Gasses, Data Centers, Constructed Waterways, Shoreline Protection and Replenishment 

¶ Disaster Resiliency and Recovery, 
¶ Isolated Power Systems: Community Scale 
¶ Isolated Power systems: Utility Scale, and other applications: off grid small device consumer and industrial charging, maritime 

transportation, and ocean cleanup. 
 
Regarding power for isolated communities, the report identifies the need for microgrids as follows: 9 
 

There are hundreds of isolated communities in the United States, primarily in Alaska and island territories, that have 
microgrid power systems from 200 kW to 5 MW. All are currently dependent on diesel generators some or all of their power. 
The energy cost is high, sometimes more than $1/kWh, and the cost varies with the ever-fluctuating price of oil. Transporting 
diesel is difficult, expensive, and, in many cases, requires extensive storage capacity. Any commercial endeavor faces 
investment risk because of the uncertainty of future oil prices and the resulting unpredictable energy costs for remote locations. 

                                                 
8
 άtƻǘŜƴǘƛŀƭ aŀǊƛǘƛƳŜ aŀǊƪŜǘǎ ŦƻǊ aŀǊƛƴŜ ŀƴŘ IȅŘǊƻƪƛƴŜǘƛŎ ¢ŜŎƘƴƻƭƻƎƛŜǎέ όƛƴ ŘǊŀŦǘύ 

DOE, 2018 https://www.energy.gov/eere/articles/innovative-markets-marine-energy 
9
 άtƻǘŜƴǘƛŀƭ aŀǊƛǘƛƳŜ aŀǊƪŜǘǎ ŦƻǊ aŀǊƛƴŜ ŀƴŘ IȅŘǊƻƪƛƴŜǘƛŎ ¢ŜŎƘƴƻƭƻƎƛŜǎέ όƛƴ ŘǊŀŦǘύ 

DOE, 2018 https://www.energy.gov/eere/articles/innovative-markets-marine-energy 

https://www.energy.gov/eere/articles/innovative-markets-marine-energy
https://www.energy.gov/eere/articles/innovative-markets-marine-energy
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The DOD (Department of Defense) has dozens of permanent bases that operate in these same regions with similar electricity 
supply conditions and significant pressures to άΧ dramatically change energy consumption at an installation or joint base, 
implement renewable energy  ǘŜŎƘƴƻƭƻƎƛŜǎΣ ŀƴŘ ƎŜƴŜǊŀǘŜ ŀƴŘ ǎǘƻǊŜ ŜƴŜǊƎȅ ǘƻ ƛƳǇǊƻǾŜ ǎǳǇǇƭȅ ǊŜǎƛƭƛŜƴŎŜ ŦƻǊ ŎǊƛǘƛŎŀƭ ƭƻŀŘǎΧέΦ The 
DOD also has numerous forward-operating bases that are often more remote from fuel sources and operate with higher cost 
profiles.  
 
Isolated resorts are another category of microgrid consumer. In Alaska these are often fishing resorts, some of which have been 
around for generations. In both Alaska and the warmer island regions there is a growing eco resort sector and some of them are 
remote. They all have the same incentives as the isolated communities for reducing or replacing diesel generation of power and 
the eco resorts have the added incentive of needing to maintain a green footprint as much as possible while continuing to 
provide the amenities expected by tourists.  
 
Most of these isolated communities have access to harvestable MHK resources: wave energy or tidal current for coastal and 
island communities and river current for inland locations. The desire to reduce energy costs and keep remote communities 
viable has motivated subsidized energy for many communities. Alaska provides support to all remote communities to reduce 
electric utility prices for residential users to a rate that is close to the larger grid-connected communities. This practice gives the 
state an incentive to support the development and use of renewable technologies that have no fuel cost and the state support 
could provide impetus for MHK deployment as costs decrease over time. If MHK technologies costs become significantly lower 
than diesel costs, MHK technologies could improve the financial viability of remote communities by reducing dependency on the 
state subsidy which is at risk. If further cost reduction allows costs to fall below subsidized rate it could reduce the cost of living 
and allowing more money to circulate in the local economy. 

 
In addition, 10 

 

                                                 
10

 άtƻǘŜƴǘƛŀƭ aŀǊƛǘƛƳŜ aŀǊƪŜǘǎ ŦƻǊ aŀǊƛƴŜ ŀƴŘ IȅŘǊƻƪƛƴŜǘƛŎ ¢ŜŎƘƴƻƭƻƎƛŜǎέ όƛƴ ŘǊŀŦǘύ 
DOE, 2018 https://www.energy.gov/eere/articles/innovative-markets-marine-energy 

https://www.energy.gov/eere/articles/innovative-markets-marine-energy
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MHK technologies, operating individually or in combination with other local renewables, could provide critical electrical 
generation, replacing current day dependence on diesel fuel. For riverine communities, the first level of development that 
could provide operational experience is river current generators that provide sufficient daily energy to offset a small 
ŎƻƳƳǳƴƛǘȅΩǎ entire load during the summer. Igiuggig, Alaska, has been exploring the utilization of a river current generator that 
ǇǊƻǾƛŘŜǎ ŀōƻǳǘ ƘŀƭŦ ƻŦ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ ǇƻǿŜǊΦ ! ŎƻƳƳǳƴƛǘȅ ƎŜƴŜǊŀǘƛƴƎ ŀƭƭ ƛǘǎ ŜƴŜǊƎȅ ƛƴ ǘƘƛǎ ǿŀȅ ǿƻǳƭŘ ƻƴƭȅ ƴŜŜŘ ŜƴƻǳƎƘ 
storage to respond to the variations in load because the river current generator provides continuous power. These communities 
cannot use small hydro as an alternative due to the size of the rivers and spring ice flow that make dams not a feasible answer for 
a small community.  
 
For some coastal communities, developing a tidal current system is similar to developing a river current system (but slightly more 
challenging due to corrosion and varying current velocity and direction). Tidal currents, while predictable, vary hour by hour and 
day to day. Greater storage capacity is needed to transfer energy produced during peak tidal flow to the slack tide period and 
to respond to load variation during the day. There are also variations in the tidal range and current (Spring and Neap tides) 
that depend on the alignment of the sun and moon, and the system must be designed to compensate for that with additional 
storage or other forms of generation. Tidal generation has locations where ice will be less of an impact than it is for interior 
rivers and northern Bearing Sea locations, specifically in the Gulf of Alaska and Aleutian Islands. The Bering Sea freezes over, and 
many locations in the Bering Sea and Arctic Ocean could be impacted; however, the phenomena of frazil ice and breakup seen in 
river current applications are not present. Frazil ice is a phenomenon in which the water reaches freezing temperature and forms 
ice crystals but is too turbulent to freeze solid. The icy river is slushy on top and very abrasive. Therefore, operating tidal current 
generators under the ice is feasible. Doing maintenance during ice-covered times of the year might not be economically viable or 
even possible. 

 
2.3  DOE HydroNEXT: Pumped hydrokinetics for non -power generating dams  

In 2017, Energy Department selected six organizations selected to receive up to $9.8 million in funding to develop innovative 
technologies that will reduce capital costs and deployment timelines for pumped-storage hydropower and non-powered dams. 
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{ǳǇǇƻǊǘƛƴƎ ǘƘŜ 9ƴŜǊƎȅ 5ŜǇŀǊǘƳŜƴǘΩǎ IȅŘǊƻbEXT initiative, these projects aim to lower costs, improve performance, and promote 
environmental stewardship. According to DOE,11 
 
hƴƭȅ ǘƘǊŜŜ ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ŘŀƳǎ ƎŜƴŜǊŀǘŜ ŜƭŜŎǘǊƛŎƛǘȅ. The non-powered dam (NPD) technology projects will help tap this 
resource by supporting the development of low-head, modular designs, which use separate, similar components that can be 
easily integrated and scaled to greater capacities. Modular designs can reduce infrastructure and construction costs and operate 
flexibly over a range of conditions at existing dams. The pumped-storage hydropower (PSH) projects will study the feasibility of 
innovative concepts for closed-loop pumped-storage hydropower systems. 

 
Three organizations won awards, namely: 12 
 

¶ Shell Energy North America of Houston, Texas, will investigate the feasibility of building a 5 MW closed-loopτprojects 
typically consisting of two reservoirs that are not connected to naturally-flowing sources of waterτpumped-storage system. 
Specifically, the project will consist of a water storage tank, a pipeline/penstock, and a floating barge on the water. A 
submerged membrane will act as a storage reservoir. The technology is a reliable, safe, and low-cost option to increase 
closed-loop PSH development. 

¶ National Renewable Energy Laboratory of Golden, Colorado, will couple a Ternary Pumped-Storage Hydro (T-PSH) 
technologyτthe fastest-acting and most advanced system availableτwith sophisticated transmission monitoring and control 
equipment to address renewable energy integration issues. The project will provide a proof of concept for a highly flexible 
ǎȅǎǘŜƳ ǘƘŀǘ Ŏŀƴ ƛƳǇǊƻǾŜ t{IΩǎ ŀōƛƭƛǘȅ ǘƻ ƛƴǘŜƎǊŀǘŜ ǾŀǊƛŀōƭŜ ǊŜƴŜǿŀōƭŜǎΦ 

¶ Obermeyer Hydro Accessories Inc. of Wellington, Colorado, will install reversible pump turbines with submersible permanent 
magnet motor generatorsτa more cost-effective solution than underground power houses. Innovative pressure relief and 
hoisting systems will eliminate the need for surge tanks and large cranes. The scalability and versatility of the design will 
facilitate the storage of renewable energy throughout the United States. 

                                                 
11

 DOE, https://www.energy.gov/eere/water/articles/energy-department-awards-98-million-next-generation-hydropower-technologies 
12

 DOE, https://www.energy.gov/eere/water/articles/energy-department-awards-98-million-next-generation-hydropower-technologies 
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3.0. Microgrids in Rural and Isolated Communities 

This section provides information on Microgrids in rural/island environments, with a focus on the United Sates. 
 
3.1 Wave Resources  

DOEΩǎ Water Power Technologies Office (WPTO) has conducted resource assessments for MHK.  
 

¶ Waves 
¶ Tidal streams 

¶ Ocean currents 
 
The Mapping and Assessment of the United States Ocean Wave Energy Resource report (Electric Power Research Institute (EPRI)) 
assesses ocean wave energy potential along the U.S. coasts. The theoretical resource potential for generation from wave resources 
is estimated to range between 1,594ς2,640 TWh/year. The technical resource potential for generation from wave resources is 
estimated to range between 898ς1,229 TWh/year.13 
 

                                                 
13

 Download the EPRI report from: https://www.energy.gov/sites/prod/files/2013/12/f5/riverine_hydrokinetic_resource_assessment_and_mapping.pdf  

https://www.energy.gov/sites/prod/files/2013/12/f5/riverine_hydrokinetic_resource_assessment_and_mapping.pdf
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Source: EPRI (2012). 
 
The Assessment of Energy Production Potential from Ocean Currents along the United States Coastline report (Georgia Tech)14 
assesses the maximum theoretical power resource contained in the ocean currents. The theoretical resource potential for 
generation from ocean currents resources is estimated to be 200 TWh/year. 
 
The figure below shows the US wave energy resources. 

                                                 
14

 https://www.energy.gov/sites/prod/files/2013/12/f5/energy_production_ocean_currents_us_0.pdf  

https://www.energy.gov/sites/prod/files/2013/12/f5/energy_production_ocean_currents_us_0.pdf
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Source: DOE, 201715 
 

                                                 
15

 https://www.energy.gov/sites/prod/files/2017/12/f46/MHK%20Background%20Info.pdf  

https://www.energy.gov/sites/prod/files/2017/12/f46/MHK%20Background%20Info.pdf
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3.2  Remote and Isolated Communities in the US  

U.S. markets include coastal and interior Alaska,16 islands off the Maine coast, smaller Hawaiian Islands, and smaller territorial 
islands. Remote resorts are present from Bering Seas fishing lodges to Caribbean diving retreats.  
 
¢ƘŜ άPotential Maritime Markets for Marine and Hydrokinetic Technologiesέ (April 2018)17 also provides the following synopsis 
pertaining to isolated communities in the United States: 
 

Isolated U.S. communities with a load less than 5 MW have a combined market of more than 70 MW, which is $350 million in 
MHK technologies installed cost (assuming $5 per Watt installed). The U.S. market includes approximately 175 to 300 small 
communities in Alaska, the two smaller Hawaiian islands of Lanai and 3 Molokai, a couple of dozen islands mostly off the 
Maine coast, four inhabited islands in the Northern Mariana Islands, and some islands in American Samoa. Other major island 
territories, such as Guam, have larger utilities and are covered in the Isolated Power Systems Utility Scale. There is a growing 
number of remote and ecotourist resorts. Some are included in the power systems of the isolated communities above and 
some are independent. No database of remote resorts and their electrical loads has been identified.  
 

¶ DOD operates numerous Pacific Island facilities in the Marshall Islands, Guam, and Okinawa, as well as Diego Garcia in the 
Indian Ocean. Some of these bases will have loads larger than the 5-MW target, but the basic market and benefits of 
MHK technologies will still apply. DOD has nine bases in Alaska; about half are coastal and could benefit from MHK 
technologies.  

 
MHK technologies remote areas serve a market niche with high energy costs so it is easier to be competitive. άThe potential 
customers have relatively small power requirements that may make projects easier to finance for the early high-risk demonstrations 
of the technology.έ CƻǊ ŜȄŀƳǇƭŜΣ άǇlanning and financing early projects in Alaska will require cooperation between the state 
government and the local utility. Both have a financial stake in the energy system. The state provides a fuel subsidy for power 

                                                 
16

 https://scholarship.law.duke.edu/cgi/viewcontent.cgi?article=1541&context=alr  
17

 άtƻǘŜƴǘƛŀƭ aŀǊƛǘƛƳŜ aŀǊƪŜǘǎ ŦƻǊ aŀǊƛƴŜ ŀƴŘ IȅŘǊƻƪƛƴŜǘƛŎ ¢ŜŎƘƴƻƭƻƎƛŜǎέ όƛƴ ŘǊŀŦǘύ 
DOE, 2018 https://www.energy.gov/eere/articles/innovative-markets-marine-energy 

https://scholarship.law.duke.edu/cgi/viewcontent.cgi?article=1541&context=alr
https://www.energy.gov/eere/articles/innovative-markets-marine-energy
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generation in high-cost remote communities. The drawback is that because the state pays approximately half of the cost of 
electricity in these remote communities, if it does not provide much of the capital cost for a renewable energy system there is less 
incentive for the small local utility to fund a project.έ 18 
 
Many rural communities in Alaska also rely primarily on diesel generators for power. Alaska ranked second only to Hawaii in the 
¦ƴƛǘŜŘ {ǘŀǘŜǎ ŦƻǊ ƛǘǎ ǎƘŀǊŜ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǘŜŘ ōȅ ŘƛŜǎŜƭ ƎŜƴŜǊŀǘƻǊǎΦ ά9ǾŜƴ ǘƘƻǳƎƘ !ƭŀǎƪŀΩǎ ǇƻǇǳƭŀǘƛƻƴ ƛǎ ǘƘŜ ŦƻǳǊǘƘ ǎƳŀllest in 
ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΣ ǘƘŜ ǎǘŀǘŜΩǎ ǇŜǊ ŎŀǇƛǘŀ ŜƴŜǊƎȅ ǳǎŜ ƛǎ ǘƘƛǊŘ ƛƴ ǘƘŜ ŎƻǳƴǘǊȅ ŘǳŜ ǘƻ ǘƘŜ ŎƻƭŘ ǿƛƴǘŜǊǎ ŀƴŘ ŜƴŜǊƎȅ-intensive industry. 
wǳǊŀƭ ŎƻƳƳǳƴƛǘƛŜǎ ƛƴ ǘƘŜ ǎǘŀǘŜ ƘŀǾŜ ƴƻ ŀŎŎŜǎǎ ǘƻ ŀ ƎǊƛŘ ŀƴŘ ƛƴǎǘŜŀŘ ŘŜǊƛǾŜ ǇƻǿŜǊ ŦǊƻƳ ΨǊǳǊŀƭ ǇƻǿŜǊ ǇǊƻǾƛŘŜǊǎΣΩ ǇǊƛƳŀǊƛƭȅ ǳǎƛƴg diesel 
electricity generators. In the larger communities in Alaska, natural gas is the primary power source, accountinƎ ŦƻǊ ƘŀƭŦ ƻŦ !ƭŀǎƪŀΩǎ 
ǇƻǿŜǊ ƎŜƴŜǊŀǘƛƻƴΣ ǿƛǘƘ ƘȅŘǊƻŜƭŜŎǘǊƛŎ ŀƴŘ ǇŜǘǊƻƭŜǳƳ ƭƛǉǳƛŘǎ ŜŀŎƘ ƳŀƪƛƴƎ ǳǇ ŀ ŦƛŦǘƘ ƻŦ ǘƘŜ ǇƻǿŜǊ ǎǳǇǇƭȅΦέ19 
 
¢ƘŜ 5h5 ƛǎ ŀƭǎƻ ŀƴƻǘƘŜǊ ǇƻǘŜƴǘƛŀƭ ŎǳǎǘƻƳŜǊΦ ¢ƘŜ 5ƻ5 άƘŀǎ ōŀǎŜǎ ƛƴ !ƭŀǎƪŀΣ Puerto Rico, the Bahamas, U.S. Virgin Islands, Cuba, and 
other remote areas. The interior Alaska communities have river current potential, and the coastal and island communities usually 
have wave and tidal current resources. High-latitude locations with winter ice covering most rivers will only be generating power 
ŘǳǊƛƴƎ ƘŀƭŦ ǘƘŜ ȅŜŀǊ ǳƴƭŜǎǎ ǊƛǾŜǊκǘƛŘŀƭ ƎŜƴŜǊŀǘƻǊǎ ŀǊŜ ŘŜǾŜƭƻǇŜŘ ŦƻǊ ǳǎŜ ǳƴŘŜǊ ǘƘŜ ƛŎŜΦέ 20 Hence, the DOD might be a potential initial 
customer for installation in Puerto Rico, with others potentially nearby, such as the Bahamas, U.S.V.I. and Cuba. 
 
The still in draft form DOE report ŜƴǘƛǘƭŜŘΣ άPotential Maritime Markets for Marine and Hydrokinetic Technologiesέ (April 2018)21 
provides an overview of the potential market as follows: 
 

Water (islands) or being remote from population centers (for example, more than 300 communities in interior and coastal 
Alaska). Utilities with a load greater than 5 MW have scale advantages that can lower their costs. These utilities also have larger 

                                                 
18

 άtƻǘŜƴǘƛŀƭ aŀǊƛǘƛƳŜ aŀǊƪŜǘǎ ŦƻǊ aŀǊƛƴŜ ŀƴŘ IȅŘǊƻƪƛƴŜǘƛŎ ¢ŜŎƘƴƻƭƻƎƛŜǎέ όƛƴ ŘǊŀŦǘύ 
DOE, 2018 https://www.energy.gov/eere/articles/innovative-markets-marine-energy 
19

 https://scholarship.law.duke.edu/cgi/viewcontent.cgi?article=1541&context=alr  
20

 https://scholarship.law.duke.edu/cgi/viewcontent.cgi?article=1541&context=alr  
21

 άtƻǘŜƴǘƛŀƭ aŀǊƛǘƛƳŜ aŀǊƪŜǘǎ ŦƻǊ aŀǊƛƴŜ ŀƴŘ IȅŘǊƻƪƛƴŜǘƛŎ ¢ŜŎƘƴƻƭƻƎƛŜǎέ όƛƴ ŘǊŀŦǘύ 
DOE, 2018 https://www.energy.gov/eere/articles/innovative-markets-marine-energy 

https://www.energy.gov/eere/articles/innovative-markets-marine-energy
https://scholarship.law.duke.edu/cgi/viewcontent.cgi?article=1541&context=alr
https://scholarship.law.duke.edu/cgi/viewcontent.cgi?article=1541&context=alr
https://www.energy.gov/eere/articles/innovative-markets-marine-energy
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populations that correlate with better transport connections. Isolated U.S. communities with a load less than 5 MW have a 
combined market of more than 70 MW, which is $350 million in MHK technologies installed cost (assuming $5 per Watt 
installed). The U.S. market includes approximately 175 to 300 small communities in Alaska, the two smaller Hawaiian islands of 
Lanai and Molokai, a couple of dozen islands mostly off the Maine coast, four inhabited islands in the Northern Mariana Islands, 
and some islands in American Samoa. Other major island territories, such as Guam, have larger utilities. 

 
In Maine, Isle au Haut residents plan to install a sophisticated microgrid this spring that could eventually end their reliance on 
ŜȄǇŜƴǎƛǾŜ ǇƻǿŜǊ ŀƴŘ ƘŜŀǘƛƴƎ ŦǳŜƭ ŦǊƻƳ ǘƘŜ ƳŀƛƴƭŀƴŘΦ ά!ǎ ƻƴ Ƴŀƴȅ ƻŦ ǘƘŜ ƻǘƘŜǊ мп aŀƛƴŜ ƛǎƭŀƴŘǎ ƛƴƘŀōƛǘŜŘ ȅŜŀǊ-round, Isle au Haut 
residents pay at least double the amount a Portland or Bangor resident would for their electricity, kerosene and oil. Compounding 
matters, an aging undersea electric cable between Stonington and the island could fail any day. Isle au Haut is 6 miles long, 2 miles 
wide and located 6 miles off Stonington. It has 73 year-round residents and four times that in the summer. Half of the island is part 
of Acadia National Park.έ22 
 
There is a growing number of remote and ecotourist resorts. Some are included in the power systems of the isolated communities 
above and some are independent. The DOD operates numerous Pacific Island facilities in the Marshall Islands, Guam, and Okinawa, 
as well as Diego Garcia in the Indian Ocean. Some of these bases will have loads larger than the 5-MW target, but the basic market 
and benefits of MHK technologies will still apply. DOD has nine bases in Alaska; about half are coastal and could benefit from MHK 
technologies.  
 
The international market is much larger, comprised of thousands of small island and remote coastal communities. Indonesia alone 
has 13,000 rural communities without utility power services. A competitive MHK system will have a large global market space to 
develop. The DOD has nine bases in 3112 Alaska; about half are coastal and could benefit from MHK technologies. 
 

                                                 
22

 https://bangordailynews.com/2018/03/05/energy/maine-islands-plan-to-build-its-own-energy-grid-could-change-the-game-for-remote-communities/  

https://bangordailynews.com/2018/03/05/energy/maine-islands-plan-to-build-its-own-energy-grid-could-change-the-game-for-remote-communities/
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3.2.1 Grid-Level U.S. Isolated Power System 
Isolated power system markets are the Hawaiian Islands, the U.S. Virgin Islands, Puerto Rico, and Pacific Island territories. There are 
eight utilities with more than 5 MW of load in Hawaii and U.S. island territories, such as Guam and the U.S. Virgin Islands, that rely 
on expensive imported fuel to make most or all their electricity. The total load for these eight utilities is over 1,300 MW.23  
 

Assuming 25% of that could be converted to MHK generation at an installed cost of $4 million a megawatt, the market value is 
approximately $1.3 billion. In addition, the U.S. Virgin Islands uses diesel generators that consume 11 million gallons of fuel a 
year to drive desalinization plants that purify 2 billion gallons of water annually. Use of diesel generators for these high-cost 
utility markets causes energy price volatility due to fluctuating oil prices, as well as other negative impacts, such as high 
greenhouse gas emissions and localized air pollution. However, most island utilities have wave and/or tidal current resources, 
and early MHK projects could significantly reduce reliance on diesel fuel. There are plenty of multimegawatt opportunities for 
MHK projects with an avoided cost that is more than $0.30/kWh. 

 
The existing large utilities, which are already present on these islands, have the resources to develop controls and management 
infrastructure to support complex systems. For example, Hawaii is already producing 25% of its electricity from wind, solar PV, 
hydroelectric, geothermal, waste burning, and biomass sources, and the U.S. Virgin Islands has a program to reduce fossil fuel use in 
generating electricity by 60% by 2025. 
 
Below is an example of Puerto Rico: 
 
Puerto Rico is failing relative to traditional reliability measures. The System Average Interruption Frequency Index (SAIFI) is 
11.61/year, the System Average Interruption Duration Index (SAIDI) is 48 and the Customer Average Interruption Duration Index 
(CAIDI) at 180 minutes/month. There is no doubt Puerto Rico needs a full transformation. The main fuel sources for the generation 
fleet are mainly four different fossil fuels. They are heavy fuel oil, diesel, natural gas and coal. Renewable energy only encompasses 
around 2% of the generation. The majority of the fleet is over its useful life. The local utility (PREPA) needs to replace the fleet to 

                                                 
23

 άtƻǘŜƴǘƛŀƭ aŀǊƛǘƛƳŜ aŀǊƪŜǘǎ ŦƻǊ aŀǊƛƴŜ ŀƴŘ IȅŘǊƻƪƛƴŜǘƛŎ ¢ŜŎƘƴƻƭƻƎƛŜǎέ όƛƴ ŘǊŀŦǘύ 
DOE, 2018 https://www.energy.gov/eere/articles/innovative-markets-marine-energy 

https://www.energy.gov/eere/articles/innovative-markets-marine-energy
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mange to control costs, maintain reliability and comply with environmental regulations. The solution for reliability and resiliency 
for the Commonwealth is to explore additional renewable energy resources and microgrids. Out of the multiple possible renewable 
resources, marine hydrokinetics with pumped storage appears to be the most appropriate. 
 
tǳŜǊǘƻ wƛŎƻΩǎ ǳǘƛƭƛǘȅ Ǉƭŀƴǎ ǘƻ ǎŜƎƳŜƴǘ ǘƘŜ ƛǎƭŀƴŘΩǎ ŜƭŜŎǘǊƛŎŀƭ ƎǊƛŘ ƛƴǘƻ ŜƛƎƘǘ ƳƛƴƛƎǊƛŘǎ ŀǎ ƻǳǘƭƛƴŜŘ ƛƴ ŀ ŘǊŀŦǘ ƛƴǘŜƎǊŀǘŜŘ ǊŜǎƻǳǊŎŜ Ǉƭŀƴ 
(IRP) that the Puerto Rico Electric Power Authority (PREPA) plans to finalize and submit to regulators February 12, 2019. To 
further ƛƴŎǊŜŀǎŜ ǘƘŜ ƛǎƭŀƴŘΩǎ ŜƴŜǊƎȅ ǊŜǎƛƭƛŜƴŎȅΣ ǘƘŜ Lwt Ǉƭŀƴ Ŏŀƭƭǎ ŦƻǊ ǾŀǊƛƻǳǎ ǎƳŀƭƭŜǊ ƳƛŎǊƻƎǊƛŘǎ ƛƴǎǘŀƭƭŜŘ ǿƛǘƘƛƴ ǘƘŜ ƳƛƴƛƎǊƛŘǎΦ 
Microgrids also would be built in remote areas of Puerto Rico not easily accessed by transmission lines or suitable for a minigrid.24 
According to the report Puerto Rico has hydroelectric generating: 25 
 

 PREPA has 21 hydroelectric generating units at 11 generating facilities for a total installed nameplate capacity of 105 MW. 
However, some of these units are not operational, or are underutilized due to staffing and funding shortages resulting in 
deferred maintenance issues. The operational units total 34 MW with a capacity factor of less than 20 percent as of the first 
quarter of 2018. In an effort to alternative methods that could economically increase the output and continuing operation from 
these clean hydroelectric resources, PREPA issued a Request for Proposal (RFP) regarding long-term lease and energy sales 
agreement for their hydroelectric power plants.  

 

                                                 
24

 Download the report from http://energia.pr.gov/wp-content/uploads/2019/01/Motion-CEPR-AP-2018-0001-2.pdf  
25

 Download the report from http://energia.pr.gov/wp-content/uploads/2019/01/Motion-CEPR-AP-2018-0001-2.pdf  

http://energia.pr.gov/wp-content/uploads/2019/01/Motion-CEPR-AP-2018-0001-2.pdf
http://energia.pr.gov/wp-content/uploads/2019/01/Motion-CEPR-AP-2018-0001-2.pdf
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Below is an example of wave energy project Hawaii:

Source: https://energy.hawaii.gov/wp-
content/uploads/2011/10/HSEOFactsFigures_May2017_2.pdf  
 

https://energy.hawaii.gov/wp-content/uploads/2011/10/HSEOFactsFigures_May2017_2.pdf
https://energy.hawaii.gov/wp-content/uploads/2011/10/HSEOFactsFigures_May2017_2.pdf
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Below is an example in Alaska: 
 
AccordiƴƎ ǘƻ 5h9Σ ƛƴ άAlaska, the potential for new hydropower development is limited by the market, not the resource; the 4.7 GW 
potential from previously identified hydro-ǇƻǿŜǊ ǎƛǘŜǎ ƛǎ ŘƻǳōƭŜ ǘƘŜ ŜƴǘƛǊŜ ǎǘŀǘŜΩǎ ƛƴǎǘŀƭƭŜŘ ŜƭŜŎǘǊƛŎ ƎŜƴŜǊŀǘƛƴƎ ŎŀǇŀŎƛǘȅ ŀǎ ƻŦ нлмп. Χ 
The third Alaska power market comprises rural communities scattered across the state without formal grid access. These 
communities rely on diesel generators, and maintain low power consumption in order to avoid high prices ($0.30ς$1.00/kWh in 
2011)Φέ 26 Specifically, 27 

 
Rural Alaska consists of a patchwork of mostly isolated communities with limited infrastructure. The communities use primarily 
diesel generation for their power supply. In fiscal year 2015, the 184 largest communities in rural Alaska had a combined 
population of 83,400 residents. For the most part, village centralized power systems are isolated grids that are not 
interconnected due to the low loads, topography, and long distances that separate them. Through the Alaska Energy Authority, 
the state provides economic assistance via the Power Cost Equalization program to communities and residents in rural Alaska 
burdened with high power costs. Other Authority programs include rural power systems, bulk fuel upgrades, and village energy 
efficiency. Alaska Energy Authority also provides technical assistance with operations issues (reliability and efficiency) of the 
power plants for these remote villages; training for bulk fuel and power plant operators; and more advanced training for 
hydropower facility operators.  
  
In some cases, hybrid micro-grids containing hydro-power generation and at least one alternative energy resource are 
proposed or in place where Alaska Energy Authority assists with the integration of local renewable energy resources. 
Hydropower is used where available, such as in Kodiak, where the electric utility is supplied by 80% hydropower and 19% wind. 
¢ƘŜ /ƻǇǇŜǊ ±ŀƭƭŜȅ 9ƭŜŎǘǊƛŎ !ǎǎƻŎƛŀǘƛƻƴΩǎ ƳƛȄ ƻŦ ƘȅŘǊƻ-ǇƻǿŜǊ ŀƴŘ ŘƛŜǎŜƭ ƛƴ ±ŀƭŘŜȊ ƛǎ ŎƻƴƴŜŎǘŜŘ Ǿƛŀ ǘǊŀƴǎƳƛǎǎƛƻƴ ǘƻ ǘƘŜ ǳǘƛƭƛǘƛŜǎΩ 
diesel generation in Glennallen. Gustavus, Chignik Lake, Larson Bay, and Atka all have small run-of-river hydropower that 
provides most electricity, augmented by standby diesel. 

 

                                                 
26

 https://www.energy.gov/sites/prod/files/2018/02/f49/Hydropower-Vision-021518.pdf  
27

 https://www.energy.gov/sites/prod/files/2018/02/f49/Hydropower-Vision-021518.pdf  

https://www.energy.gov/sites/prod/files/2018/02/f49/Hydropower-Vision-021518.pdf
https://www.energy.gov/sites/prod/files/2018/02/f49/Hydropower-Vision-021518.pdf
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4.0. Microgrids Market Estimates 

This section provides information that addresses the market size, projections, drivers and barriers of the 2-page commercial 
potential section of the DOE Phase I proposal. We note that since your technology is a niche product, market data is provided at a 
high level, and does not necessarily size the potential opportunity of your technology.  
 
According to Navigant Research, which has tracked microgrid deployment since 2011, the  North America (34%) and Asia has 
roughly 40% of the market. 28   
 

                                                 
28
άDƭƻōŀƭ aƛŎǊƻƎǊƛŘ ¢ƻǳǊΥ !ƭƭ {ƛƎƴǎ tƻƛƴǘ ǘƻ !ǳǎǘǊŀƭƛŀΣέ tŜǘŜǊ !ǎƳǳǎΦ aŀȅ 2018. https://microgridknowledge.com/wp-content/uploads/2018/05/Global-

Microgrids-Asmus.pdf  
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Source: Navigant (May 2018). 29 
 
Navigant breaks the microgrid market into the following segments (with % of total deployed power capacity: Remote (39%), 
Commercial/Industrial (25%), Community (8%), Utility Distribution (14%), Institutional/Campus (9%), and Military (5%).30  

                                                 
29
άDƭƻōŀƭ aƛŎǊƻƎǊƛŘ ¢ƻǳǊΥ !ƭƭ {ƛƎƴǎ tƻƛƴǘ ǘƻ !ǳǎǘǊŀƭƛŀΣέ tŜǘŜǊ !smus. May 2018. https://microgridknowledge.com/wp-content/uploads/2018/05/Global-

Microgrids-Asmus.pdf  

https://microgridknowledge.com/wp-content/uploads/2018/05/Global-Microgrids-Asmus.pdf
https://microgridknowledge.com/wp-content/uploads/2018/05/Global-Microgrids-Asmus.pdf


28 

    Renewable Energy Design Concepts Llc. 389 Collins Rd. Toledo, WA 98591 www.redcenergy.com (360) 219-8934 
 

 

 
Source: Navigant (May 2018). 31 
 

                                                                                                                                                                                                                         
30
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Microgrids-Asmus.pdf  
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A forecast ƛǎǎǳŜŘ ōȅ bŀǾƛƎŀƴǘ wŜǎŜŀǊŎƘ ƛƴ ǘƘŜ ǊŜǇƻǊǘ ŜƴǘƛǘƭŜŘΣ άMarket Data: MicrogridsΦέ32 identifies several new trends emerging in 
the global microgrid market as it moves toward becoming a $30.9 billion industry by 2027. Highlights from this report are 
summarized iƴ ǘƘŜ ǇǊŜǎǎ ǊŜƭŜŀǎŜΣ ŜƴǘƛǘƭŜŘΣ ά²ƘŀǘΩǎ 5ǊƛǾƛƴƎ aƛŎǊƻƎǊƛŘǎ ǘƻǿŀǊŘ ŀ ϷолΦф. aŀǊƪŜǘΚΦέ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘƛǎ ǇǊŜǎǎ ǊŜƭŜŀǎŜΣ33 
 

¶ The international market is much larger, comprised of thousands of small island and remote coastal communities. 
Indonesia alone has 13,000 rural communities without utility power services. A competitive MHK system will have a 
large global market space to develop. DOD has nine bases in Alaska; about half are coastal and could benefit from MHK 
technologies. 

¶ Asia Pacific already shows more capacity under development, but it is concentrated in remote systems in developing 
world nations. If one focuses on grid-tied systems, North America ς primarily the US ς is still in the lead and will remain 
so for quite some time. Hot spots in Asia Pacific region are Australia, India, Japan and China. 

¶ Growth is not spread evenly along all market segments. Remote microgrids, the most mature market globally, increased 
roughly 30 percent if compared to previous market forecasts. 

¶ North America remains a vibrant market but is eclipsed by Asia Pacific over time due to sheer population growth and lack 
of traditional grid infrastructure, creating opportunities for remote microgrids in particular. 

¶ Among customer types, commercial & industrial companies are adopting microgrids most quickly. 
 
Lƴ ƛǘǎ άaƛŎǊƻƎǊƛŘ 5ŜǇƭƻȅƳŜƴǘ ¢ǊŀŎƪŜǊέ report, Navigant Research identified more than 240 additional microgrid projects, 
representing over 1,239 MW. As of 4Q 2018, globally, Navigant identified 2,258 microgrid projects representing 19,575.0 MW of 
planned and installed power capacity. North America is the leading microgrid market in terms of total capacity, followed by Asia 
Pacific and the Middle East & Africa. Solar PV and energy storage feature prominently in modern microgrid systems, particularly as 
rural electrification and energy access programs fuel growth in the remote segment. According to Navigant, remote microgrids 
represent nearly 40% of all microgrid capacity globally with a total of 7,604.4 MW. The next largest customer segments by capacity 
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 https://www.navigantresearch.com/reports/market-data-microgrids  
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are commercial/industrial (C/I) and utility distribution, with 5,542.9 MW and 2,307.9 MW, respectively. The remote segment also 
leads the market in terms of new capacity additions in this edition of the Tracker, with 67 new entries representing 415.4 MW.34 
 
!ŘŘƛǘƛƻƴŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ƳƛŎǊƻƎǊƛŘǎ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ ǘƘŜ ōǊƛŜŦƛƴƎ ŜƴǘƛǘƭŜŘΣ άGlobal microgrid tour: all signs point to AustraliaΣέ 
ǇǊŜǎŜƴǘŜŘ ōȅ bŀǾƛƎŀƴǘΩǎ Peter Asmus, Principal Research Analyst ŀǘ ǘƘŜ άaƛŎǊƻƎǊƛŘ нлмуέ ŎƻƴŦŜǊŜƴŎŜ ƛƴ aŀȅ нл18.35 Remote 
microgrids represent 39% of all microgrid capacity globally. Hydropower microgrids represent less than 6% of all microgrid capacity 
through 2027. 
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 Microgrid Deployment Tracker 4Q18. Navigant. https://www.navigantresearch.com/reports/microgrid-deployment-tracker-4q18  
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Source: Navigant (May 2018). 
 
Other estimates are from the 2016 Frost & Sullivan report entitleŘΣ άGrowing Opportunity in the Global Microgrid MarketΦέ36 
According to this report,  
 

¶ The Global microgrid market revenue is expected to grow at a compound annual growth rate (CAGR) of 17.1% from 2015 to 
2022, with Rest of World (ROW) and Asia-Pacific (APAC) showing the fastest growth.  

¶ Rural and island microgrids are expected to show the strongest global CAGR of 23.0% for the period, driven by national 
electrification policies and hybrid plant development for industrial applications.  

¶ North America, driven largely by the US market, accounts for almost 50% of the global microgrid market, with revenue of 
$2.04 billion for 2015.  

¶ APAC was the second-largest market at $1.02 billion, largely driven by electrification in India and China, island grids in 
Indonesia, and industrial microgrids in Australia.  

¶ Four business modelsτhybrid, private investor, community, and utilityτexist for microgrid development; they differ 
depending on the environment, socio-economic context, size and end-use application, and the regulatory environment in 
which it is being developed. 
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 άDǊƻǿƛƴƎ hǇǇƻǊǘǳƴƛǘȅ ƛƴ ǘƘŜ Dƭƻōŀƭ aƛŎǊƻƎǊƛŘ aŀǊƪŜǘΦέ CǊƻǎǘ ϧ {ǳƭƭƛǾŀƴΦ {ŜǇǘŜƳōŜǊ нлмсΦ https://store.frost.com/growing-opportunity-in-the-global-
microgrid-market.html  
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