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Introduction 
On December 4-5, 2024, the U.S. Department of Energy hosted a series of 
Deploy Dialogue workshops at the second annual Demonstrate, Deploy, 
Decarbonize conference (Deploy24) in Washington, D.C.  

The Deploy Dialogues were launched as part of Deploy23 in September 2023. 
Deploy Dialogues aim to provide an independent platform to further 
discussions around current and potential future Pathways to Commercial 
Liftoff reports and sectors, in ultimate service of accelerating deployment of 
clean energy projects. The workshop brought together senior leaders from 
industry, the broader ecosystem (e.g., investors and non-profit organizations), 
and government (e.g., DOE, federal interagency partners, and state and local 
task forces, regulators, and governmental entities) to gain an improved 
understanding of the market reforms required to enable scale-up and 
deployment of LDES, including gathering the market perspective on the 
limitations of LDES technologies, and identify potential actionable solutions to 
key challenges limiting LDES deployment. The Dialogue outputs inform DOE’s 
understanding of clean energy markets and the mechanisms by which DOE 
can drive project funding applications to its offices.  

This report summarizes the Deploy Dialogue session topic “Long-Duration 
Energy Storage.”  It is not a verbatim transcript, but rather a comprehensive 
summary of topics and ideas discussed in the session. Dialogues were not 
designed to result in consensus opinions, and none were formed during the 
Dialogues.  
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Long-Duration Energy 
Storage 
The LDES Dialogue included four key sections: LDES Deployment Reality Check, 
the LDES Value Proposition, Conditions to Enable LDES Deployment, and Critical 
Actions to Implement LDES Technologies. The session included a combination 
of Mentimeter polling, breakout groups, and open discussion.  

During the opening of the dialogue, DOE leads and participants highlighted 
that LDES is a key part of unlocking additional renewable energy. Building the 
market requires de-risking and escalating LDES deployment, in part by 
increasing awareness and familiarity of the technology with regulators and 
key stakeholders. All agree that stakeholders need to work together to make 
LDES successful. These themes were repeated throughout the three-hour 
dialogue.  

Deployment Reality Check  
The LDES Dialogue started with a foundational conversation about what is 
required to commercialize new technologies. As mentioned at the start of the 
session, “everything commonplace today was once innovative.” Participants 
were asked to share ideas on parallel or historical industry sectors that could 
provide insights into promising commercialization strategies for LDES 
technologies. Participants then elaborated on some of the ideas shared.  

• Transportation industry presents a model for a global industry and 
how integrated the infrastructure is to support it. While the industry is 
set up differently from electricity or gas markets, it demonstrates the 
need for an integrated approach. For example, to support electric 
buses, the city of Los Angeles installed charging plates.  
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• Natural gas wells could provide lessons learned on creating a market 
for storage. For example, how did the management or trading of gas 
impact or increase gas delivery? Did that serve as a catalyst for the 
need to natural gas storage wells?  

• Hydropower dams provide an example of the importance of pricing the 
commodity. For example, the price of water is centrally conducted and 
captures that it is a finite seasonal resource to prevent overuse.  

• Renewable portfolio standards with specific targets helped create a 
market for solar energy in California. Identifying localized needs in 
various regions of the United States and creating targets around those 
needs, such as winter peaking scenarios in Texas, can be beneficial.  

• The electric vehicle (EV), lithium, and cellular phone markets found 
specific niches and have grown, which can serve as a basis to solve 
LDES challenges.  

• Closed supply chain for Ford’s Model T presents another example. All 
the elements to manufacture the vehicle were identified and available. 
There is competition with other industries and long lead times for parts, 
which can further delay LDES deployment.  

As part of this discussion, participants were also asked for examples of LDES 
growth and deployment, including project-level, policy-level, and market-
level perspectives. Participants elaborated on the following:  

• California and New York identified specific amounts of storage 
required to reach their decarbonization goals and incorporated them 
into procurements. Both states, along with nine others identified energy 
storage targets, not specific to LDES. Based on analysis, they knew they 
needed more longer-duration storage and specified the amount of 
LDES needed to meet decarbonization goals.  

• There are 200 projects deployed internationally, according to the 
annual LDES report. Australia, Germany, and Spain have deployed 
projects and can potentially provide data on what is needed to scale.  
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• Government grants, especially for rural and tribal regions of the US, 
incubators, and living labs (e.g., those in California) can help 
demonstrate the technology. Ensuring the data and information is 
public can also help share the benefits of LDES.  

LDES Value Proposition 
Participants were asked to define the value proposition for LDES and the 
potential revenue streams for LDES projects to be economically viable. They 
also discussed how cost is assigned since current discussions focus on short 
term, which can make LDES appear more expensive. Below is a summary of 
the information shared by the four breakout groups.  

Raise awareness that LDES provides reliability and can be paired with 
renewable energy.  

• Artificial intelligence and data center power needs are real needs and 
require 100 percent reliability. This has resulted in gigawatt (GW)-scale 
gas-powered plants announced every couple of weeks.  

• LDES is more in tandem with solar and other energy solutions rather 
than gas-powered energy solutions. LDES evolved in the Spain market 
for solar and hydropower solutions.  

• Need to break down silos within organizations that have sustainability 
goals but may not see the connection to LDES.  

Develop tools and/or processes to quantify how the value proposition 
translates into energy. The value proposition is difficult to quantify due to 
lack of standardization of energy technologies and load-carrying capabilities. 

Connect LDES to achieving larger objectives or goals, such as climate 
change and national security. Emergency services use case to validate the 
safety and reliability of LDES, and further increase education and awareness 
of the value it provides.  

Value proposition can be specific to purchaser needs: voltage control, 
frequency control, and other factors. We lack tools that can quantify how the 
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value proposition equates to revenue for utilities. The finance-ability of 
various use cases justifies specific LDES applications with respect to market 
value restraints.  

Enabling LDES Deployment 
Participants were asked what market changes are needed and what revenue 
streams are available for LDES. The four breakout groups presented several 
actions, summarized below.  

LDES should be considered as part of the integrated resource planning (IRP) 
process. This can be a driver for the market.  

• A low-carbon environment has differing supply and procurement 
issues. Reliable energy technologies with LDES will be important. 

• Long-term procurement is not well suited to current energy markets.  
• Procurement mandates (e.g., similar to California and New York) could 

be included in the IRP.  
• Change the perception of batteries, similar to a peaker power plant and 

crucial for response (e.g., during a power outage). Peaker plants are 1 
percent of demand, and LDES technology should be designed for 99 
percent of demand. 

Regulatory reforms are required for LDES to compete against poles and 
wires, particularly in deregulated and partially deregulated markets.  

• Create a permit requirement, similar to the National Pollution 
Discharge Elimination System (NPDES) permit, which regulates 
pollution discharges into water systems. For LDES, the permit would 
regulate and include charges for dumping electrons into the grid. This 
could increase buy-in for LDES.  

• Create a modern-day Federal Energy Regulatory Commission (FERC) 
Order 755 (compensation for fly wheels) that provides a menu of 
different things that LDES does better and compensates for that. 

Market structure changes need to be focused on finance-ability.  
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• This includes engaging financial institutions in the early viability of the 
technology, providing wider options for performance guarantee 
insurance, factoring in legal fees, and optimizing the capital stack 
between federal funding, state funding, and private capital.  

• There is a need to move beyond the short term and help stakeholders 
see the value in LDES.  

Revenue streams:  

• Develop season capacity accreditations and seasonal capacity  
• Identify a meaningful value of LDES built into carbon pricing (e.g., 

creating a transaction trading platform) 
• Establish long-term contracts for LDES, which flow from regulatory 

changes rather than market tweaks.  
o Establish capacity agreements and payments. This is particularly 

important for assets that are in place.  
• Provide payments for additional baseload capacity to incentivize 

increased storage.  
o Capacity-driven deployment, with bonuses for 48 hr capacity. 
o Supply-side transactional energy, including selling services, grid 

optimization, or additional discharge. 
• Recognize that every market is different, and revenue streams need to 

be responsive to their respective market. For example, some states 
have capacity markets, and some don’t.  

Actions to Implement LDES  
Participants were asked to identify the critical actions needed to make LDES 
deployment a reality within the next 5-7 years and the stakeholders who need 
to be involved. The four breakout groups presented several actions, 
summarized below, noting that it will require multiple actions working 
simultaneously to achieve LDES deployment at scale.  
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Conduct more federally funded demonstration projects. This would involve 
federal agencies such as the U.S. Department of Energy (DOE), U.S. 
Department of Defense (DoD), state governments, and private industry.1  

Educate key stakeholder groups—including lenders, state Public Utility 
Commissions, and consumers—about the technology and the value of LDES 
for distributed energy resources. 

• Identifying key success stories is one way to help educate regulators. 
Industry needs to gather and share success stories to help increase 
awareness and further educate stakeholders on the value of LDES.  

o Over 100 LDES projects (including Amsterdam) are under 
development, and these are success stories that should be 
communicated. 

o For consumer advocates, there is a compelling story about 
affordability, reliability, and lower pollution from LDES.  

o Regulatory bodies need to reach the point where they understand 
storage and force storage to be considered for any particular 
project. It may not be chosen, but it must be considered.  

• For financial lending and bank markets, bankability should be part of 
any project as well as insurance companies for risk evaluation. 

o Engage and partner with insurance companies to buy down the 
risk of an entire project. Currently, customers pay for it, and this 
could help reduce the risks associated with it.  

Capture and communicate the benefits of LDES so it is viewed as a solution 
or part of the solution for larger projects (e.g., data centers).  

• For data centers, natural gas-fired power generation is viewed as the 
quickest turnaround time. But to meet carbon emission requirements, it 
must be coupled with other technologies (e.g., carbon capture and 
storage [CCS]); Need to work with hyper-scalers on how LDES can be a 
more cost-effective and environmentally sound solution.  

 
1 Participants also noted the need for earlier due diligence and engagement with the 
technology. 
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Incorporate LDES into required long-term transmission plans.  

• FERC Order No. 1920 requires utilities to plan out transmission 20 years in 
advance. There is an implied need to consider storage; this is where 
LDES could be part of the planning.  

• Educate stakeholders about the value of LDES assets over the long term, 
such as valuing batteries as a transmission asset.  

Increase energy reserves and measure them in megawatt hour (MWh) 
scales to help elucidate the value and impact of LDES.  

Standards and mandates are another way that could increase LDES 
deployment. Examples highlighted included establishing renewable energy 
portfolio standards with large targets (e.g., the standards in place in 
California) and procurement mandates.  

Stakeholders include: utilities, regulators, customers, hyper-scalers, business 
groups, transmission owners, regional transmission organizations (RTOs), 
independent system operators (ISOs), project/technology developers, state 
and local governments, and federal agencies.  

The groups discussed several other actionable ideas for implementing LDES 
technologies but did not fully elaborate on them during the report-out: 

• Upgrade networks (via utilities), ensuring investments are repaid by 
the ratepayer network 

• Improve interconnection grid capability 
• Establish LDES performance guarantees 
• Ensure LDES supply chain reliability and certainty 
• Set thresholds for developing applications 
• Change capacity accreditation 
• Secure tariff amendments that recognize and monetize LDES values 
• Reconsider implementation of a carbon tax 
• Pursue long-term procurement of zero-marginal costs or long-term 

capital assets 
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