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Introduction 
In 2018, recognizing the importance of understanding how energy storage technologies may 
provide value to Michigan consumers, the Michigan House and Senate adopted House 
Resolution 387 and Senate Resolution 170 respectively, encouraging the Michigan Agency for 
Energy (MAE) to undertake a collaborative discussion with all interested stakeholders into the 
potential for integrating energy storage technologies into Michigan’s electric market. Following 
the collaborative discussion, a report on findings and recommendations was to be submitted to 
the Legislature and the public. Through the resolutions, the Legislature sought to understand 
how current laws and regulations affect the deployment of energy storage technologies in 
Michigan, and identify policy changes, if any, in order to better prepare for greater adoption of 
energy storage technologies in Michigan’s electric market.  
 
On March 25, 2019, the Michigan Agency for Energy hosted “Plugging Into Storage,” a day-long 
symposium featuring a wide range of experts in the field of energy storage technology and 
policy.  In this report to the Michigan Legislature, the MAE submits the findings and 
recommendations highlighted by symposium participants.  
 

Plugging Into Storage Symposium 
The MAE, in coordination with the 
Michigan Public Service Commission and 
with sponsorship by the Michigan Energy 
Office (MEO), hosted the “Plugging Into 
Storage” symposium on May 25, 2019, at 
the offices of the agencies in Lansing, 
Michigan.  The MAE utilized traditional 
press releases, communications with 
familiar stakeholder organizations, and 

social media (including Facebook live) to advertise the symposium.  Industry and trade presses 
also published announcements regarding the event.  
 
The MAE utilized sli.do, an online question and answer and polling platform, to engage 
attendees.  The symposium was recorded in its entirety and the individual session recordings, 
along with other symposium materials, will be made available by April 15, 2019, at 
www.michigan.gov/energystorage.  
 
The MAE engaged energy storage experts from across the United States, Canada, and both of 
Michigan’s peninsulas to participate as speakers and panelists for the symposium.  Because 
discussions surrounding energy storage are in their infancy in Michigan, and due in part to the 
direction of the Legislature to engage “all interested stakeholders,” the agenda for the Plugging 
Into Storage conference was designed to provide a common foundation for understanding and 

https://www.sli.do/
http://www.michigan.gov/energystorage
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discussing energy storage issues in the state of Michigan.  Five sessions, as well as several 
networking breaks throughout the day provided the opportunity for engagement and 
discussion.  
 
Session 1: Energy Storage 101 
Jeremy Twitchell, Energy Research Analyst, Pacific Northwest National Laboratory 
 
Mr. Twitchell provided an overview of energy storage technologies (pumped hydro, battery 
storage, thermal, and compressed air), applications, case studies, and demonstration projects.  
 
Session 2: Energy Storage Considerations 
Panel discussion moderated by MPSC Commissioner Dan Scripps 
• Richard Mueller, Manager, Engineering Technology, DTE Energy 
• Alan Myers, Director of Regional Planning, ITC Holding Corp. 
• Scott Baker, Senior Business Solutions Analyst, Applied Innovation, PJM Interconnection 
• Sam Hogg, Director, Business Origination, 

Wolverine Power Cooperative Spartan 
Renewable Energy 

 
This panel provided insights on the various 
issues impacting energy storage considerations 
from the perspectives of a traditional utility, a 
transmission company, a regional transmission 
operator/regulator, and a cooperative utility. 
Speakers discussed opportunities and challenges facing their portion of the energy industry as it 
relates to expanding energy storage within their respective service territories.  
 
Session 3: Energy Storage Challenges 
Nitzan Goldberger, State Policy Director, The Energy Storage Association 
 
Ms. Goldberger discussed the hurdles to incorporating energy storage into the electricity 
market and suggested issues for consideration in attempting to address these hurdles. 
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Session 4: Energy Storage in the Real World: Practical Applications and Considerations 
Panel discussion moderated by Pat Poli, Electric Operations Division Director, MPSC 

• Kate Howling, Storage Engineer, Invenergy 
• Dr. Roman Sidortsov and Dr. Timothy 
Scarlett, Michigan Technological University 
• Katherine Peretick, Director of Engineering, 
NRStor 
• Nathan Washburn, Battery Storage and UAS 
Program Manager, Consumers Energy 
 
 

Panelists from Invenergy, NRStor and Consumers Energy discussed storage projects in 
operation or under development by their respective companies.  These projects included 
battery storage, flywheel storage, and compressed air storage.  Drs. Sidortsov and Scarlett 
discussed their ongoing research investigating the potential for converting abandoned mines 
into underground pumped-hydro storage facilities.  
 
Session 5: Storage as a Grid Resource 
Douglas Jester, Partner, 5 Lakes Energy 
 
Mr. Jester presented findings from a recent energy storage modeling study commissioned by 
the Institute for Energy Innovation.   
 
Session 6: Discussion and Next Steps 
Panel discussion moderated by Chairman Sally Talberg of the MPSC 
• Nitzan Goldberger, State Policy 

Director, The Energy Storage 
Association 

• Roberg Jackson, Director, Michigan 
Energy Office 

• Jeremy Twitchell, Energy Research 
Analyst, Pacific Northwest National 
Laboratory 

 
Panelists synthesized key energy storage 
themes, challenges, and complexities in response to the day’s discussions.   
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Symposium Attendance 
The symposium was well attended with more than 120 participants representing various 
sectors of the energy industry including representatives from the following: 
 

• Investor- owned utilities, 
• Municipal utilities, 
• Cooperative utilities, 
• Transmission companies, 
• Energy developers, 
• Energy storage companies, 
• Advocacy groups. 

 
Symposium attendees were also active in the overall discussion of energy storage issues.  
Utilizing sli.do, fifty-one users submitted sixty-eight 
questions and participated throughout the day in various 
online polls. In addition to engaging on sli.do, the 
conference lunch break and networking opportunities 
throughout the day provided an opportunity for attendees 
and speakers to engage in small group and one-on-one 
discussions.  
 
The symposium also generated media interest from nine 
media outlets including trade press organizations as well as 
state and regional outlets.  
 
Symposium Follow-up  
After the symposium was completed, the MAE distributed a follow-up survey to attendees and 
received responses from thirty-nine of them.  Highlights of the survey include: 
 

• 33 percent of respondents indicated a belief that regulatory changes would make 
energy storage a more widely accepted resource, while 28 percent believe lowering the 
cost of storage options would lead to wider acceptance. 
 

• In considering next steps, 49 percent said that changes to state policy are needed with 
26 percent answering that wider collaboration among stakeholders is necessary.   

 
Additional responses to the survey questions as well as respondent comments will be accessible 
at www.Michigan.gov/energystorage by April 15, 2019.  
 
 

http://www.michigan.gov/energystorage


5 | P a g e  
 

Findings and Recommendations 
Electricity is unique among essential commodities. It is most often generated to serve the 
immediate demand of customers, and except for pumped-hydro energy storage which is 
limited to certain geographic areas, it has historically not been cost effective or technologically 
feasible to store electricity in significant volumes. However, technological advancements, public 
policies, and an evolving energy resource mix have improved the business case for 
implementing additional energy storage technologies into Michigan’s energy system.1 Industry 
experts largely agree that energy storage technologies have the potential to benefit 
Michiganders by, among other things, reducing peak electricity demand; using lower cost 
energy during periods of high-demand; avoiding some generation, transmission, or distribution 
investments; system congestion relief; voltage support; and enhancing reliability and system 
resilience.  
 
Energy Storage Overview 
Current studies estimate there is 174.3 gigawatts (GW) of energy storage capacity installed 
globally, and roughly 26 GW installed throughout the United States. Pumped hydro energy 
storage accounts for the vast majority of installed energy storage capacity both globally and in 
the U.S.2  Though pumped hydro technology continues to experience growth in international 
markets, new applications are significantly limited in the United States by geographic 
requirements, high capital costs, and extensive permitting requirements.  Other energy storage 
technologies installed in the U.S. and throughout the world include battery, thermal, and 
compressed air.   
 
Experts largely agree that deployments of energy storage technologies in the United States will 
accelerate dramatically over the coming years.  Industry analysts estimate that energy storage 
deployments will grow from roughly 338 MW in 2018 to 659 MW in 2019 and double again to 
1.7 GW in 2020. Of the expected deployments, the majority will be in front of the customer 
meter (i.e. storage not owned by the end user), followed by residential, and finally non-
residential.  Utility programs, together with state policies and incentives, are expected to 
significantly bolster energy storage deployment in the United States.3 
  
 
 
 
 
                                                           
1 Completed in 1973, Michigan is home to the 1,875 MW Ludington Pumped Storage Power Plant. Ongoing 
upgrades at the plant will increase the facility’s installed capacity to 2,172 MW in 2019.  
2 March 27, 2019 presentation entitled “Overview of Energy Storage Technology, Applications, and Implications.” 
Jeremey Twitchell, Pacific Northwest National Laboratory available at www.michigan.gov/energystorage beginning 
April 15, 2019.  
3 Wood Mackenzie Power & Renewables, U.S. Energy Storage Monitor Q4 2018 

http://www.michigan.gov/energystorage
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Battery Storage Overview 
Current studies estimate there is 1.7 GW of battery 
storage technology installed throughout the world, 
with roughly 700 megawatts (MW) installed in the 
United States.  There are several different types of 
electrochemical batteries that make up this market – 
including lithium ion, lead acid, sodium metal, and 
flow batteries – each carrying with them different 
costs, energy densities, output durations, estimated life, and heat rates, etc. that affect the 
value of their use to accomplish a specific function on the electrical system.4  Costs for energy 
storage systems can vary significantly based on size, technology, application and required 
performance. In addition to the storage devices themselves, power control systems, energy 
management systems, and site management systems are all required for installation.  When 
combined with balance of plant costs (housing, wiring, climate control, fire protection, etc.) 
these necessary installation components can result in all-in costs four times or higher than what 
the battery cell costs itself.  
 
Energy Storage Applications  
During the “Plugging Into Storage” symposium, experts 
identified at least 17 different services that energy storage 
technologies can provide consumers – ranging from 
services on the bulk electric system, such as price arbitrage 
and frequency support, to residential or commercial 
customer services such as power reliability and resiliency.5  
If an energy storage device can be designed to provide 
multiple services and benefits for the electric system, and 
those benefits can be included in a cost benefit analysis, the business case for its selection 
improves.  For example, if a utility can count not only the value provided by the storage device 
to arbitrage energy market prices, but also count the value provided by frequency support 
revenues or possibly deferring the need for additional transmission or distribution 
infrastructure, the likelihood increases that the storage device is competitively selected as the 
preferred investment. 
 
 
 

                                                           
4 For technical information related to each technology type., see March 27, 2019 presentation entitled “Overview 
of Energy Storage Technology, Applications, and Implications.” Jeremey Twitchell, Pacific Northwest National 
Laboratory available at www.michigan.gov/energystorage beginning April 15, 2019. 
5 See March 27, 2019 presentation entitled “Overview of Energy Storage Technology, Applications, and 
Implications.” Jeremey Twitchell, Pacific Northwest National Laboratory available at 
www.michigan.gov/energystorage beginning April 15, 2019. 

http://www.michigan.gov/energystorage
http://www.michigan.gov/energystorage


7 | P a g e  
 

Energy Storage in Wholesale Electric Markets 
During the symposium, experts generally agreed that, today, ancillary service markets operated 
by regional transmission organizations and independent system operators (RTOs/ISOs) offer the 
best market participation opportunities for energy storage resources.  In Federal Energy 
Regulatory Commission (FERC) Order Nos. 755 and 784, FERC established a market-based and 
performance-based rate compensation methodology for the provision of frequency regulation 
service in ancillary service markets operated by RTOs and ISOs. Expert participants pointed out 
that technical characteristics of battery energy storage better equip it to respond to frequency 
control signals from grid operators than do typical steam power generation units that 
historically provided frequency support to the bulk electric system.  
 
Finally, in February of 2018, FERC issued Order No. 841 ordering RTOs and ISOs to remove 
barriers preventing electric storage resources from participating in their respective capacity, 
energy and ancillary service markets. RTOs and ISOs filed their proposals to comply with the 
directives of Order 841 in December 2018 and are generally anticipating implementation in 
early 2020.  FERC has required that the RTO/ISO participation models for electric storage 
resources allow resources to provide all capacity, energy and ancillary services that it is 
technically capable of providing, can be dispatched by the market operator, and can set 
wholesale market clearing prices as both a seller and buyer in the market.  FERC also ordered 
that the minimum size requirement for electric storage resources shall not exceed 100 
kilowatts.   
 
Challenges for Policymakers and Regulators 

The versatility and range of services offered by 
energy storage systems presents complex 
valuation, cost recovery and cost allocation 
challenges for utility regulators.  For example, 
a battery storage device could be deployed as 
an asset on the transmission system to relieve 
system congestion and would therefore be 
entitled to cost-based recovery under FERC 
rates. However, when not providing 
transmission service, the same device could 

possibly provide market-based generation or load services (energy price arbitrage, for example) 
for which cost recovery would be determined by a different regulatory body.  For instance, in 
Michigan, regulated utilities recover generation and distribution investments through state 
regulated rates while transmission investments are recovered through FERC regulated rates.  In 
light of the regulatory structures governing the energy industry and interconnectedness of each 
of the industry’s various components, the potential for mixed use of storage devices adds 
complexity to determining the appropriate cost recovery and allocation for these investments. 
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Symposium Recommendations for Next Steps 
Participants at the “Plugging Into Storage” symposium generally agreed that there are 
significant complexities to valuing energy storage resources compared to traditional energy 
resources.  The ability of energy storage devices to function across the traditionally strictly 
defined electric supply chain – generation, transmission, distribution, and load – and within 
both retail and wholesale electric markets adds further complexity to ensuring energy storage 
resources are deployed and operated in the most efficient ways for consumers.  However, the 
participants also agreed that these are not insurmountable challenges.  
 
The participants stressed that collaborative discussions among policymakers, utilities, 
regulators, and other stakeholders – like the “Plugging Into Storage” symposium itself – are 
excellent first steps to finding the most equitable solutions to these complex challenges; and 
recommended that these discussions continue among interested stakeholders. Because the 
best approaches to these challenges may vary significantly from state to state, the symposium 
participants suggest devising a macro vision for integration of energy storage technologies into 
the state’s energy system to provide the most value to consumers.  Policymakers and 
stakeholders can then determine the optimal energy storage applications for Michigan, address 
market or regulatory barriers, and work towards implementing energy storage technologies to 
provide those services.  
 
This initial symposium was an excellent opportunity for Michigan stakeholders to receive an 
overview of emerging energy storage technologies and potential applications and challenges for 
increased deployment.  Further collaborative discussions to monitor progress in technological 
and regulatory developments will aid Michigan as it investigates how to integrate energy 
storage into the state’s energy future. 
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