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I. Background; Overview of Report 

 
During the First Special Session of the 130th Legislature, the Legislature enacted 

An Act To Advance Energy Storage in Maine, Public Law 2021, chapter 298 (Act)1. The 
Act established energy storage goals for the State of 300 MW and 400 MW by 
December 31, 2025 and December 31, 2030, respectively. The Act also directed certain 
related measures, programs, and reports applicable to Efficiency Maine Trust (EMT), 
the Governor’s Energy Office (GEO), and the Public Utilities Commission (Commission). 
 

Section 8 of the Act directs the Commission to consider and report back to the 
Legislature by February 1, 2022, on the feasibility of a Power-to-Fuel (PTF) pilot 
program. Specifically, the Act provides that: 
 

Sec. 8.  Public Utilities Commission; consideration of power-to-fuel pilot 
program. The Public Utilities Commission shall consider the feasibility of a 
power-to-fuel pilot program that would result in the development of power-to-fuel 
projects utilizing renewable energy and would provide the developer with 
exemptions, for a period of at least 15 years, from distribution charges, including 
volumetric, demand and standby charges, charges associated with the 
procurement of energy efficiency resources by transmission and distribution 
utilities ordered under the Maine Revised Statutes, Title 35-A, section 10110, 
subsection 4-A and renewable portfolio standards requirements under Title 35-A, 
section 3210, subsections 3-A, 3-B and 3-C. The commission shall also: 

1.  Evaluate whether a power-to-fuel project would benefit the electric grid; 

2.  Provide estimates of the ratepayer impact of a pilot program and how that 
compares with other types of energy storage technologies; and 

3.  Review what measures other states have taken to facilitate the 
development of energy storage and whether those measures were successful 
in promoting energy storage, minimized ratepayer impacts and promoted a 
diversification of energy storage technologies. 
 
By February 1, 2022, the commission shall submit a report to the Joint 
Standing Committee on Energy, Utilities and Technology and the committee 
may report out a bill related to the report to the Second Regular Session of the 
130th Legislature. 
 
For the purposes of this section, "power-to-fuel project" means a facility that 
converts renewable energy to hydrogen gas, methane or other fuel. 

 
In addition, Section 9 of the Act directs the GEO to conduct an energy storage 

market assessment study (GEO Study), which will include an in-depth analysis and 
review of the opportunities and challenges facing the State in reaching the energy 
storage goals set forth in the Act.  The Act directs that the GEO Study include an 
examination of energy storage technologies, policy and regulatory options, and 
ratepayer impacts related to achieving State policy goals, and that the GEO provide the 

 
1 Public Law 2021, chapter 298 (LD 528) 



2 
 

results of its examination to the Legislature by March 1, 2022.  The GEO Study is 
expected to include technology, policy, and cost/benefit information and analyses that 
will provide background for, and may inform decisions about a PTF pilot program, thus 
serving as an important reference for this PTF Pilot Report. 

 
Finally, given the overall context of the Act, the Commission interprets the 

provisions it includes for a PTF pilot program to apply to applications with a particular 
relationship to the electric power system.  Thus, the primary focus of this report is on a 
pilot for PTF and related storage technologies and facilities, and how such a pilot may 
test their viability, design, operation, and their potential to provide benefits to Maine’s 
power system and electric ratepayers.  The Commission notes however, that there may 
be PTF-related applications related to natural gas which may provide benefits to natural 
gas ratepayers as well.  Thus, although not the primary focus of this report, such 
applications are also noted.  Finally, there are certain other technologies and potential 
applications related to PTF that are included in this report as background information or 
as part of an inventory of activity in other jurisdictions, but which may not be directly 
applicable to the Act. 

 

II. Power-to-Fuel Processes; Potential Technologies and Applications 

   
The power system’s requirement for balance can pose particular challenges for 

systems seeking to integrate and operate with certain types of renewable resources, 
such as wind and solar, due to the intermittent nature of the generation from these 
resources as well as potential differences between the resource’s output profile and the 
load requirements of the grid.  For example, if the wind is blowing strongly at night when 
loads are typically lower, wind generators may be required to curtail their production.  
Without any way to store the wind or the power it could have generated if not for the 
curtailment, the energy is, in essence, lost.  PTF and related storage facilities have the 
potential to capture and provide a “sink” for energy that might otherwise be lost.  
Moreover, these facilities may also be used as “storage tanks” for renewable energy 
produced when loads and market prices are low, making the energy available for use 
when loads and market prices are high and/or used to displace energy from non-
renewable power sources, such as from generation fueled with natural gas or oil. 

 
In addition, PTF and related storage facilities, depending on where they are located, 

may provide important benefits in terms of avoiding transmission and/or distribution 
(T/D) system upgrades or expansions. For example, instead of having to upgrade the 
T/D system to accommodate interconnection of a distributed generation (DG) project, it 
may be feasible and less costly to strategically site a PTF/storage facility and, by doing 
so, avoid the T/D upgrades that would otherwise be required.   

 
As noted above, the Act defines a PTF project as “a facility that converts renewable 

energy to hydrogen gas,2 methane or other fuel.”  The most commonly used process for 
this appears to be electrolysis, which uses electricity to split water into its basic 

 
2 This is also often referred to as “green” hydrogen. 
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elements of hydrogen gas and oxygen gas.  The technology of electrolysis has been 
used for many years3 and, as described by the U.S. Department of Energy (DOE) 4, 
uses a unit called an electrolyzer which consists of an anode, cathode and an 
electrolyte. Water enters the electrolyzer and reacts with the positively charged anode 
yielding oxygen gas (O2) and four hydrogen protons - the hydrogen protons are 
converted to hydrogen gas at the cathode before leaving the electrolyzer. The hydrogen 
gas can then be used in a number of sectors such as power generation, transportation, 
natural gas, or as an industrial feedstock.   

 
In the context of renewable energy and the power grid, this process can be used to 

store excess electric energy produced by a renewable generator that would otherwise 
be curtailed. The DOE notes, for example:  

 
Hydrogen fuel and electric power generation could be integrated at a wind farm, 
allowing flexibility to shift production to best match resource availability with 
system operational needs and market factors. Also, in times of excess electricity 
production from wind farms, instead of curtailing the electricity as is commonly 
done, it is possible to use this excess electricity to produce hydrogen through 

electrolysis. 5 
 
Although not as common as electrolysis, pyrolysis may be another PTF process of 

interest to Maine policymakers. As described by the United States Department of 
Agriculture (USDA), pyrolysis is the heating of an organic material, such as biomass, in 
the absence of oxygen which can then decompose the biomass into combustible gases 
and bio-char.6  Most of the combustible gas can be condensed into a combustible liquid 
(pyrolysis oil, or bio-oil) and used to generate industrial or space heating, run electric 
generation.  While pyrolysis of biomass may be possible without significant electricity 
use, there may be opportunities to improve the processes using electricity.7 Given this, 
and the importance of the forest products industry to Maine, this process is noted as a 
potential application for PTF.  

 
Although electrolysis and pyrolysis are not new technologies, using them to balance 

the output of, or facility upgrades associated with, renewable resources on the local 
and/or bulk power systems is a relatively new application and not yet widely deployed.  
Accordingly, the Commission supports the use of a pilot program as contemplated by 
the Act to test various aspects of PTF and their potential benefits for Maine.   

 
In addition, if properly designed, there may also be ways to use PTF to produce 

gases that could be injected into the existing natural gas infrastructure to provide 

 
3 According to the National Renewable Energy Laboratory (NREL), electrolysis was discovered in 1800 by William 
Nicholson and Sir Anthony Carlisle.   https://www.nrel.gov/docs/fy06osti/40605.pdf 
4 https://www.energy.gov/eere/fuelcells/hydrogen-production-electrolysis 
5 Ibid.   
6 What is Pyrolysis? : USDA ARS 
7 A review on microwave pyrolysis of lignocellulosic biomass - ScienceDirect 
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otherwise be lost or produced at sub-optimal times. Second, the facilities, if strategically 

sited, could allow T/D upgrades or expansions to be avoided or delayed.  

Examples of these potential benefits can be seen by looking at system issues 

that exist today.  For example, in certain locations in Maine, such as north of the 

“Orrington-South Interface” on the transmission system, the applicable wholesale 

energy prices (Locational Marginal Prices, or LMP) can be relatively low and even 

significantly negative due to locational factors and the supply/demand balance.  Faced 

with the prospect of low LMPs, particularly exposure to negative LMPs, a generator may 

have a strong incentive to reduce or curtail production. In addition, the substantial 

development of new renewable generation resources in Maine, including a very large 

number of distributed solar projects, is driving the need for potentially major T/D system 

upgrades, modifications, and expansions. These T/D upgrades can be costly, require 

substantial time and process to evaluate and construct, and, in certain cases, can 

include facilities (e.g., the NECEC) that are the subject of public opposition.  PTF and 

storage facilities may be beneficial in this context as well. 

Additionally, as noted above, pyrolysis, which is a process that can convert 

biomass to an intermediate liquid product that can then be refined to drop-in 

hydrocarbon fuels, oxygenated fuel additives and petrochemical replacements,34 may 

also present potential benefits.   As the most heavily forested state in the country35 and 

with an estimated 1 in 24 jobs related to the forest industry,36 it may be worth 

considering as part of a pilot whether there is a possibility of developing a PTF pyrolysis 

project to use biomass or sawmill waste to produce products such as bio-oil or bio-char 

to substitute for fossil-fuels such as home heating oil, diesel fuel and/or coal.  

 

 Finally, there may be PTF applications that could yield benefits for Maine’s 

natural gas consumers. Experience in other jurisdictions as well as ongoing studies 

suggest the potential for blending hydrogen and synthetic natural gas with natural gas in 

existing pipelines. As the Legislature is aware, Summit has described a potential project 

in Maine that would make use of wind energy that would otherwise be curtailed due to 

transmission constraints to produce hydrogen which could then be stored or injected 

into the natural gas transmission system.  Projects similar to this that are underway or 

being considered in other states are summarized above. 
 

The Commission notes that PTF-related technologies and projects, although being 

studied and piloted extensively, are in relatively early stages of commercial 

development and deployment.  Additionally, using these technologies in Maine to 

achieve the system balancing and T/D upgrade-related benefits described above, while 

conceptually feasible, may present technical and operational challenges when such 

 
34 https://www.ars.usda.gov/northeast-area/wyndmoor-pa/eastern-regional-research-center/docs/biomass-
pyrolysis-research-1/what-is-pyrolysis/ 
35 Natural and Working Lands | Maine Climate Council 
36 Maine’s Forest Opportunity Roadmap: FORMaine Report DL 041119.pdf 
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facilities are actually planned, designed, and operated. Thus, the Commission concurs 

with the use of a pilot program, as contemplated by the Act, to test the feasibility and 

benefit propositions of various types of PTF-related projects and program designs.  

As was done for electrification in the transportation sector37, the Legislature could 

direct the Commission to seek proposals for power-to-fuel pilot projects that would be 

designed to gather information about and test relevant questions and issues, including 

the following: 

• The efficacy and cost of various technologies; 

• Specific applications for Maine, including optimal locations on the T/D system; 

• Development and operational issues, including the potential roles of Maine’s 

utilities, the ISO-NE, and owners/operators of grid-scale and distributed 

generation; 

• Relevant contractual, regulatory, and/or market issues and mechanisms; 

• Potential costs and benefits; 

• Key economic drivers of PTF projects to inform appropriate rate design 
mechanisms or pricing models, including the need (if any) for distribution 
charge exemptions such as those included in the Act; and 

• The costs and benefits of power-to-fuel facilities compared to other energy 
storage technologies. 

 
   A pilot program could also explore the availability of external funding to support 

PTF projects in Maine. A sample of potential funding sources is provided below:  

 

• DOE: Hydrogen Shot Program38  

• DOE: Energy Efficiency & Renewable Energy Office39  

• USDA40   

• Maine Technology Institute41  

 

The results of such a pilot could be provided in a subsequent report to the 

Legislature and used to inform and guide potential future PTF policies and programs.   

 

 
 37 An Act to Support Electrification of Certain Technologies for the Benefit of Maine Consumers and Utility Systems 
and the Environment, P.L. 2019, ch. 365, § 5.  
38 https://www.energy.gov/eere/fuelcells/hydrogen-shot 
39 https://eere-exchange.energy.gov/ 
40 A Guide to Funding Resources: USDA Rural Information Center 
41 https://www.mainetechnology.org/mti-funding/ 




