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About this report

The U.S. energy storage monitor is a quarterly publication of Wood Mackenzie Power & Renewables and the U.S. Energy Storage Association (ESA). Each quarter,

we gather data on U.S. energy storage deployments, prices, policies, regulations and business models. We compile this information into this report, which is intended

to provide the most comprehensive, timely analysis of energy storage in the U.S.

Notes:

 All forecasts are from Wood Mackenzie Power & Renewables; ESA does not predict future pricing, costs or deployments.

 References, data, charts and analysis from this report should be attributed to “Wood Mackenzie Power & Renewables/ESA U.S. energy storage monitor”

 Media inquiries should be directed to Chloe Holden from Wood Mackenzie Power & Renewables (Chloe.Holden@woodmac.com) or Tori Montano with the U.S.

Energy Storage Association (202.765.2803)

 For membership inquiries, please contact ESA’s memberships director Richie O’Neill at r.oneill@energystorage.org

For more information or to purchase the full report, visit www.energystoragemonitor.com.

http://www.woodmac.com/
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U.S. Q3 2019 deployments up 32% quarter-over-quarter

Rebounding front-of-the-meter segment helps push market higher; behind-the-meter market roughly flat QOQ

 100.7 MW were deployed in the U.S. market in Q3 2019,

marking quarter-over-quarter growth after a down quarter in

Q2 2019. However, the market is still below the heights

seen in Q1 2019, when a record-breaking non-residential

market emerged and many FTM projects were

interconnected.

 The FTM market rebounded after Q2 slump, growing 121%

QOQ.

 Non-residential deployments contracted for the second

quarter in a row, dropping 2% QOQ.

 The residential market grew slightly QOQ. More growth is

expected in Q4 2019 as installers rush to take advantage of

the federal Investment Tax Credit and more systems are

installed in California in response to power shutoff events.

http://www.woodmac.com/
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In Q3 2019, megawatt-hours deployed increased by 59%

Market grew 93% year-over-year

 The U.S. energy storage market saw a total of 264.6 MWh deployed in

Q3 2019.

 BTM segments (residential and non-residential) accounted for 55% of

the market, a decline from the record-setting level of Q2 2019 (83%).

 Longer-duration systems installed in the FTM segment drove a 4x

quarter-over-quarter.

http://www.woodmac.com/
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Note: Wood Mackenzie Power & Renewables is currently monitoring 11 individual markets: Arizona, California, Colorado, Florida, Hawaii, Massachusetts, Nevada, New Jersey, New York, PJM and Texas.

Top energy storage states, Q3 2019

California leads behind-the-meter market; Massachusetts is the leading state for front-of-the-meter deployments

Top 3 markets by segment in Q3 2019 (energy capacity)

Rank Residential Deployments (MWh) Non-residential Deployments (MWh) Front-of-the-meter Deployments (MWh)

1 California 46.4 California 42.1 Massachusetts 58

2 Hawaii 10.6 Hawaii 10.4
Tie: Vermont,  

Arkansas
24

3 Arizona 2.7 New York 2.6 Texas 10

Source: Wood Mackenzie Power & Renewables

http://www.woodmac.com/
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Source: Wood Mackenzie Power & Renewables

Front-of-the-meter policy and market developments, Q3 2019

The U.S. Senate introduced a bill to create a 

distributed energy opportunity board for the purpose 

of streamlining DER permitting. An amended BEST 

act was also passed in the U.S. Senate. Additional 

tariffs were placed in Chinese lithium-ion batteries. 

Federal

Alabama Power submitted plans for five power-

purchase agreements for solar-plus-storage 

systems.

Alabama

Georgia Power signed a PPA for a 40 MW/80 MWh 

system for 2021 delivery.

Georgia

The Federal Energy Regulatory 

Commission approved storage participation 

rules for grid operators PJM and SPP under 

Order 841 and opened a proceeding 

examining capacity qualifications.

FERC

Grid operator ERCOT established Battery Energy 

Storage Task Force.

Texas

Utility HECO’s Phase II renewables request for 

proposals includes targeted procurement of 

resources, including storage, to replace retiring fossil 

fuel plants.

Hawaii Dominion released an RFP for new capacity 

resources.

Virginia

The Department of Energy Resources proposed 

changes to the SMART program as part of a review 

process.

Massachusetts

New York Fire Prevention and Building Code 

Council and the New York Department of State 

issued an emergency rulemaking concerning storage 

permitting in New York, followed by a finalized 

change to the fire prevention and building code. 

FDNY’s outdoor storage permitting rules went into 

effect on 1 October 2019. The NY Public Service 

Commission approved plans for a 316 MW battery 

system to replace existing combustion turbines. 

Additional financing available through the Green 

Bank.

New York

Northern Indiana Public Service Company

released an RFP for 2,300 MW of solar and 

solar-plus-storage resource, among others.

Indiana

PacifiCorp’s 2019 integrated resource plan calls for 

dramatic increases in planned solar and storage 

compared to 2017’s version. It impacts multiple 

states in the utility’s Northwest U.S. service territory.

PacifiCorp

California Public Utilities Commission ordered 2-3 

GW of new resources to meet capacity shortfall 

anticipated in Southern California. CPUC approved 

95 MW of storage procurements to provide local 

capacity requirements for utility SCE.

California

http://www.woodmac.com/
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Source: Wood Mackenzie Power & Renewables

Behind-the-meter policy and market developments, Q3 2019

The U.S. Senate introduced a bill to create a 

distributed energy opportunity board for the 

purpose of streamlining DER permitting.

Federal

DOER proposed changes to the SMART program as 

part of a review. The Massachusetts fire code was

amended to add storage provisions more in line with 

recent National Fire Protection Association rules.

Massachusetts

New York Fire Prevention and Building Code 

Council and the New York Department of State 

issued an emergency rulemaking concerning storage 

permitting in New York, followed by a finalized 

change to the fire prevention and building code. 

FDNY’s outdoor storage permitting rules went into 

effect on 1 October 2019. NYSERDA added a fourth 

block to the retail incentive program under the bridge 

incentive.

New York

Maryland Public Service Commission approved 

new energy storage interconnection standards.

Maryland

The California Public Utilities Commission 

revised the Self-Generation Incentive Program to 

include additional funding for systems supporting 

low-income communities and customers with 

resilience needs; it also denied a petition to remove 

mandatory time-of-use rates from residents of 

affordable multifamily housing enrolled in virtual net 

energy metering programs and approved 95 MW of 

storage procurements to provide local capacity 

requirements for utility SCE. East Bay Community 

Energy, Peninsula Clean Energy, Silicon Valley 

Clean Energy and Silicon Valley Power issued a 

joint RFP to procure 32.7 MW of BTM storage to 

support resource adequacy and customer resilience. 

The City of San Jose issued a grid resiliency 

replacement memorandum.

California

http://www.woodmac.com/
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In focus: safety standards are shifting in a market facing challenges

Always a critical topic, energy storage system safety has emerged as a galvanizing industry priority following a series of 25 battery fires in South Korea and a notable

battery fire in Arizona that resulted in injuries to first responders. The latter has resulted in a complete review of planned lithium-ion battery deployments in the state,

with one member of the Arizona Corporation Commission stating that such facilities may not be prudent or may carry unnecessary risks, encouraging the utility to

review alternative technologies. Based on this response, it is clear that safety and associated code requirements will be a vital part of maintaining market opportunities

moving forward. Utilities will likely impose stringent safety standards, with more comprehensive codes becoming standard nationwide. In addition, we expect a parallel

industry response as developers and operators look to reassure policymakers that storage systems are safe and that steps are being taken to mitigate any future risk.

Standard Name Details

National Fire 

Protection 

Association 

(NFPA) 855

 Key standard addressing the energy storage market. Contains numerous requirements tangentially related to safety, including permitting, site

planning, commissioning plan, training requirements, equipment, signage and other factors that must be addressed as part of project

development, engineering, construction and integration.

 Some of these guidelines under NFPA 855 are directly tied to rules for UL 9540, which are outlined in UL 9540 - Standard for Energy Storage

Systems and Equipment.

 States including Massachusetts are already making revisions to their fire codes to better align with NFPA rules.

UL 9540A  Thermal runaway is becoming a major safety focus, particularly for the lithium-ion chemistries that currently dominate the market. UL 9540A

evaluates the thermal and fire propagation properties of an energy storage system during a thermal event. The test is important because it is

used to determine what fire suppression and explosion/chemical mitigation efforts will be needed in order to comply with fire codes. Notably,

this standard applies directly to batteries, with non-battery fire codes covered in the broader standards.

 As thermal runaway and overall safety become even more central in project development, this test and associated standards will likely take

center stage. This is evidenced in the finalized NFPA 855 standard, in which systems tested in accordance with UL 9540A and showing no

signs of propensity for thermal runaway in that test will be granted relaxed requirements, including not being subject to the maximum stored

energy grouping of 50 kWh. If 9540A testing shows that the system cannot be induced into thermal runaway, this will affect the requirements

under NFPA 855 for fire safety. Conversely, 9540A test results could result in significantly more stringent standards and associated costs if

thermal runaway can be induced easily due to fault or damage.

Others  Numerous other fire standards including gas detection, venting (preventative and explosive), dry piping with heads, and others exist across the

codes discussed above and vary by region (with NYSERDA emerging as a standard setter).

http://www.woodmac.com/
https://www.abc15.com/news/region-phoenix-metro/central-phoenix/arizona-corporation-commission-member-questions-risks-of-aps-lithium-battery-sites
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=855
https://standardscatalog.ul.com/standards/en/standard_9540_1
https://www.mass.gov/doc/massachusetts-527-cmr-100-2015-edition-as-of-october-18-2019/download
https://standardscatalog.ul.com/standards/en/standard_9540a_3
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U.S. energy storage annual deployments will reach 5.4 GW by 2024

A shift in utility planning and procurement priorities will drive FTM deployments higher

 The U.S. energy storage market is set to grow by more than 12x from 2019

through 2024, rising to more than 5.4 GW annually.

 BTM deployments, driven primarily by residential installations, will build

upon a strong 2019 with steady growth through 2024.

 FTM deployments are set to surge in 2020, followed by a dramatic spike in

2021 as numerous large-scale deployments that are currently planned or

contracted begin to come online and continue through 2024 at a heightened

pace.

 There is significant upside for 2024 for the FTM market as more specifics

surrounding utility shorter-term resource procurements emerge.

 The non-residential market forecast includes significant uncertainty, with

potential downsides pertaining to business-model challenges and market

disturbances such as delays and possible cancellations stemming from the

cluster studies being conducted on solar-plus-storage in Massachusetts

under the SMART program.

U.S. energy storage annual deployment forecast, 2012-2024E (MW)

http://www.woodmac.com/
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U.S. energy storage will be a $5.4 billion market in 2024

Annual value will surge to almost $2 billion in 2020 before more than doubling again to $4.2 billion in 2021

U.S. annual energy storage market size, 2012-2024E (million $)

 The U.S. energy storage market’s total size will grow over 8x from 2019 to

2024, from $645 million to nearly $5.4 billion.

 The FTM market will make up the majority of the market with more than $3

billion in value in 2024.

 Due to the relatively higher prices seen in the residential market, its

monetary value will represent a portion of the overall market

disproportionate to its megawatt and megawatt-hour scale, becoming a

billion-dollar market in 2021.

http://www.woodmac.com/
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Executive summary vs. full report content

Report pricing

This report is relevant to:

Produced in a collaboration between Wood Mackenzie Power & Renewables and the Energy Storage Association (ESA), the U.S. energy storage monitor is the

industry’s only comprehensive quarterly research report on energy storage markets, deployments, policies, financing and regulations in the U.S. The report is available

for purchase quarterly or as an annual subscription.

Technology firms

Component manufacturers

System integrators

Third-party financiers

Project developers

Utilities and IPPs

Universities
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http://www.woodmac.com/
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Our market intelligence coverage includes:GTM Research is now 
Wood Mackenzie 
Power & Renewables

We focus on the 
critical intersections of 
technologies, policies
and actors reshaping 
the energy landscape

Grid Edge

Energy Storage

Wind Power

Power and 
Fuel Markets

Solar Power

Our content is accessible through:

Topical market reports

Recurring core datasets

Direct analyst access

Online data hub platform

Exclusive executive council meetings

Industry conferences

Contact power@woodmac.com to learn more about our power and renewables research suite.

woodmac.com

http://www.woodmac.com/
mailto:power@woodmac.com
http://www.woodmac.com/
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About Wood Mackenzie

Wood Mackenzie offices Wood Mackenzie Power & Renewables offices

Wood Mackenzie is ideally 

positioned to support 

consumers, producers and 

financers of the new energy 

economy.

 Acquisition of MAKE and Greentech 

Media (GTM)

 Leaders in renewables, EV demand 

and grid-connected storage

 Over 500 sector-dedicated analysts and 

consultants globally, including 75 

specifically to power and renewables

 Located close to clients and industry 

contacts

About Wood Mackenzie

We provide commercial insight and access to our experts leveraging our integrated proprietary metals, energy 

and renewables research platform 

http://www.woodmac.com/
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