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Sun, wind and water combine to store renewable energy for

when the power grid needs it most

MHI Group’s White Deer Wind Farm in Texas is participating in a study on wind-

powered electrolysis for hydrogen production.

The age of hydrogen may be dawning. With plentiful supply on Earth, the

lightest atom holds promise as a limitless, nonpolluting source of power.

And while hydrogen isn’t new, with varying technologies surrounding its

production, only recently has it been seen as a versatile answer for a

different conundrum: how to store excess renewable energy, especially in

the United States.

Making renewable energy more reliable

Increasingly, renewable resources make up more of the U.S. energy mix. In

2018, they totaled more than 11% of energy, up from just 6% in 2005.

However, there are still challenges, including intermittent supply both

throughout the day and season by season. This spring, for example, just as

California was setting records for its solar power generation, it was forced to

curtail that output due to limitations on what the grid could handle. Yet by

August, California was instituting rolling blackouts as extreme heat caused

electricity demand to soar. In order to rely on renewables, excess power

needs to be stored for when the sun doesn’t shine, the wind doesn’t blow.

More and more, that challenge is extending beyond day-to-day concerns to

balance renewables.

“If we could shift that wasted energy from April into August, it could’ve

prevented the blackouts,” says Michael Ducker, vice president, renewable

fuels and Western region at Mitsubishi Power Americas. “As we keep

adding more renewables to the grid, we’re going to need more storage

technologies capable of storing energy for both short and long durations.”

Current storage options cover a range of prices, sizes, technical and

environmental challenges, and capacities. Technologies include charging

batteries, compressing air or natural gas, and pumping water uphill. While

batteries are good for short duration, they’re less ideal for longer periods,

such as holding a charge for weeks or even seasons. And pumping water

has certain geographical requirements—a steep hill and room for a

reservoir. The advantage of hydrogen is that it can be produced anywhere,

including near solar and wind farms, and it also can be used there later to

generate electricity, avoiding transportation costs.

No emissions

Hydrogen has to be “produced” because it isn’t usually found by itself.

Rather, it tends to form compounds with other elements. For example, when

hydrogen forms with carbon, it’s  a hydrocarbon—like that found in

petroleum, natural gas or coal. When hydrocarbons burn, the carbon is

emitted into the atmosphere.

But hydrogen also really likes oxygen. Two hydrogen atoms plus one

oxygen atom form water, which covers about 70% of the Earth’s surface.

When hydrogen alone reacts with oxygen, the process produces heat and

water vapor with no carbon emissions. That carbon-free reaction can then

be used to power vehicles, in manufacturing processes, and in gas turbine

power plants.

Two such projects currently under development by Mitsubishi Heavy

Industries (MHI) Group aim to make green hydrogen a viable storage

solution for renewable energy, and its $1 billion Advanced Clean Energy

Storage project in Utah may be the largest renewable energy storage in the

world. When complete, it will store 150 gigawatt hours of carbon-free

dispatchable energy, making it 150 times bigger than the sum of all the

lithium-ion batteries currently installed in the U.S., Mr. Ducker says.

The project will use excess renewable energy to produce green hydrogen,

which will be stored in nearby salt caverns. The green hydrogen can then be

used as needed to power gas turbines, such as the co-located

Intermountain Power Agency hydrogen-capable gas turbines that will be

manufactured by Mitsubishi Power. The plant will replace a coal-fired plant

in 2025, at first using a combination of natural gas and hydrogen, and

evolving to 100% hydrogen no later than 2045 for a zero-emissions source

of power.

MHI Group is also partnering with a major Gulf Coast utility, Entergy, to help

decarbonize its utilities in four states with hydrogen, along with building

three similar electricity-generating plants in New York, Virginia and Ohio,

totaling $3 billion, that will use Mitsubishi Power’s Hydaptive and Hystore

packages to shift from natural gas to 100% hydrogen fuel.

Key next steps toward a hydrogen society

Further south, in the Texas panhandle, MHI Group’s White Deer Wind Farm

is doing its part to push the envelope on hydrogen production. The project is

collecting data from 70 wind turbines for the University of Texas. “Part of the

study is to analyze how wind energy could be used to power electrolysis,

with the hydrogen that’s produced going into a fuel cell,” says Mark Tallman,

president and chief executive of Diamond WTG Engineering & Services, a

part of MHI Group.

When excess renewable energy reaches critical mass, hydrogen storage

can be used to support deeper efforts to decarbonize power grids. One

method uses an electrolyzer to separate the hydrogen and oxygen atoms in

water molecules. If an electrolyzer is powered by excess renewable energy,

then the hydrogen can be stored and used later to produce emission-free

power when the grid needs it most. Unlike many industrial processes, which

need to run continuously for optimal results, an electrolyzer can serve as a

dispatchable load by being dynamically turned on and off, Mr. Tallman

notes.

While batteries and other forms of storage play important roles in making

renewables work, hydrogen has certain advantages: It can store energy

over short and long time periods, can work at utility scale, can be used for

industrial processes that require heat—and can even be exported to help

other countries to fuel their clean-energy goals, Mr. Ducker says.

“A meaningful technology shift is in sight and will provide long-term benefits

for the grid,” Mr. Tallman says. “The U.S. has the innovation, the capital, the

capability and the demand for power to drive investment in the most efficient

emission-free technologies for our energy future.”

Wall Street Journal Custom Content is a unit of The Wall Street Journal advertising department. The
Wall Street Journal news organization was not involved in the creation of this content.

RELATED CONTENT FROM
OUR SPONSOR

The Need for Speed:
Transformation in the
Manufacturing Sector

Meet the Scientist
Turning CO₂ into Liquid
Fuels

The Long View:
Manufacturing for the
Future

In Pursuit of a Low-
Carbon Future: Four
Approaches

Kaizen: The Aircraft
Industry’s Vehicle for
Change

Subscribe

Why Subscribe?

Corporate Subscriptions

Apps

Professor Journal

Student Journal

Customer Service

Corrections

Customer Center

Live Help

Tools & Features

Emails & Alerts

Guides

Portfolio

Old Portfolio

Topics

Video Center

Watchlist

Ads

Advertise

Advertise Locally

Commercial Real Estate Ads

Place a Classified Ad

Sell Your Business

Sell Your Home

Recruitment & Career Ads

More

Content Partnerships

Jobs at WSJ

Make Time

News Archive

Register for Free

Reprints

n m s w y

Dow Jones Products  Barron's  BigCharts  DJX  Dow Jones Newswires  Factiva  Financial News  MarketWatch  Private Markets

realtor.com  Risk & Compliance  WSJ Conference  WSJ Video  WSJ Wine

Privacy Policy  Cookie Policy  Copyright Policy  Data Policy  Subscriber Agreement & Terms of Use  Your Ad Choices

Copyright © 2023 Dow Jones & Company, Inc. All Rights Reserved.

U.S. Takes Steps Toward a Clean HydrogenU.S. Takes Steps Toward a Clean Hydrogen
EconomyEconomy

Wall Street JournalU.S. Edition

TOP

«

Privacy Notice Cookie Notice Manage Cookies

Home World U.S. Politics Economy Business Tech Markets Opinion Arts Life Real Estate

The Wall Street Journal

Business

PAID PROGRAM -  WHAT'S THIS?
 

https://partners.wsj.com/mhi/2019
https://partners.wsj.com/mhi/2019/category/aerospace/
https://partners.wsj.com/mhi/2019/category/energy/
https://partners.wsj.com/mhi/2019/category/manufacturing/
https://partners.wsj.com/mhi/2019/category/transport/
https://partners.wsj.com/mhi/2019/category/urbanization/
https://www.wri.org/blog/2019/08/good-news-bad-news-4-trends-us-energy-use
https://spectra.mhi.com/hydrogen-and-salt-domes-are-winning-the-west-for-renewable-energy
https://www.entergynewsroom.com/news/mitsubishi-power-entergy-collaborate-help-decarbonize-utilities-in-four-states/
https://power.mhi.com/regions/amer/news/20200902.html
https://spectra.mhi.com/growing-role-of-wind-power-in-america
https://oilandgas.mhi.com/ebooks/hydrogen-powering-a-net-zero-future/
https://partners.wsj.com/mhi/2019/the-need-for-speed-transformation-in-the-manufacturing-sector/
https://partners.wsj.com/mhi/2019/the-need-for-speed-transformation-in-the-manufacturing-sector/
https://partners.wsj.com/mhi/2019/meet-the-scientist-turning-co2-into-liquid-fuels/
https://partners.wsj.com/mhi/2019/meet-the-scientist-turning-co2-into-liquid-fuels/
https://partners.wsj.com/mhi/2019/the-long-view-manufacturing-for-the-future/
https://partners.wsj.com/mhi/2019/the-long-view-manufacturing-for-the-future/
https://partners.wsj.com/mhi/2019/in-pursuit-of-a-low-carbon-future-four-approaches/
https://partners.wsj.com/mhi/2019/in-pursuit-of-a-low-carbon-future-four-approaches/
https://partners.wsj.com/mhi/2019/kaizen-the-aircraft-industrys-vehicle-for-change/
https://partners.wsj.com/mhi/2019/kaizen-the-aircraft-industrys-vehicle-for-change/
http://subscription.wsj.com/
http://subscription.wsj.com/corporate/
http://online.wsj.com/public/page/designtech-wsjModuleHome.html
http://professor.wsj.com/
http://wsjstudent.com/
http://www.wsj.com/news/column/Corrections
http://help.wsj.com/customer-service
https://customercenter.wsj.com/livechat/chat?product=WSJ
http://online.wsj.com/public/page/email-setup.html
http://online.wsj.com/public/page/guides.html
http://portfolio.wsj.com/
http://ds.wsj.com/wsjportfolio/portfolio
http://topics.wsj.com/
http://www.wsj.com/video
http://online.wsj.com/page/0_0_WGT_INVESTORCENTER_MST.html?id=0_0_WGT_INVESTORCENTER&title=Market%20Data
http://www.wsjdigital.com/
http://www.wsjlocal.com/
https://classifieds.wsj.com/ad/Commercial-Real-Estate-Ads
http://classifieds.wsj.com/
https://classifieds.wsj.com/ad/Business-For-Sale-Ads
https://classifieds.wsj.com/ad/Residential-Real-Estate-Ads
https://classifieds.wsj.com/ad/Job-Ads
http://wsj.com/partner
http://www.dowjones.com/careers.asp
http://www.wsj.com/maketime
http://online.wsj.com/public/page/archive.html
https://partners.wsj.com/mhi/2019/u-s-takes-steps-toward-a-clean-hydrogen-economy/
http://www.djreprints.com/
http://www.facebook.com/wsj
http://twitter.com/WSJ
http://www.linkedin.com/today/online.wsj.com
http://www.youtube.com/user/WSJDigitalNetwork
http://online.wsj.com/public/page/podcast.html
https://play.google.com/store/apps/details?id=wsj.reader_sp
https://itunes.apple.com/us/app/the-wall-street-journal./id364387007?mt=8
http://online.barrons.com/home-page
http://bigcharts.marketwatch.com/
http://online.wsj.com/public/page/wsj-x-marketing.html
http://new.dowjones.com/products/dj-news
https://global.factiva.com/factivalogin/login.asp?productname=global
http://www.efinancialnews.com/
http://www.marketwatch.com/
http://pevc.dowjones.com/
http://www.realtor.com/
https://djlogin.dowjones.com/login.asp?productname=rnc
http://online.wsj.com/conferences
http://live.wsj.com/
http://www.wsjwine.com/
http://online.wsj.com/public/page/privacy-policy.html
http://online.wsj.com/public/page/cookie-policy.html
http://online.wsj.com/public/page/copyright_policy.html
http://online.wsj.com/public/page/data-policy.html
http://online.wsj.com/public/page/subscriber_agreement.html
http://online.wsj.com/public/page/cookie-policy.html#cookies_advertising
http://www.dowjones.com/
https://spectra.mhi.com/3-trends-that-will-transform-the-energy-industry
http://www.wsj.com/
https://www.dowjones.com/privacy-notice/?mod=thetrust
https://www.dowjones.com/cookie-notice/?mod=thetrust
https://partners.wsj.com/mhi/2019/u-s-takes-steps-toward-a-clean-hydrogen-economy/#
https://spectra.mhi.com/

