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Our Mission in the Americas

We will provide profitable power generation and
storage solutions to our customers, empowering
them to affordably and reliably combat climate

change and advance human prosperity.
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Power Grid Decarbonization MAGNUM 2l MiTsuBisH
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Why Now for Green Hydrogen in Power Generation? MAGNUM &'W POWER
Regulatory Need For Storage
Does the regulatory and *** Does your power grid have
legislative environment ~ = enough intermittent renewable
exist to promote zero power that curtailments are
carbon targets? S 4 becoming a problem?

H, Production & Storage Technology

Is there a reliable,

Is the cost of green hydrogen - . affordable and scalable
low enough to be the - Hihomisi

o alt ive for | solution to convert
econ(?mlc alternative for long elEeEn beek i
duration storage?

electricity?
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Surplus and Deficit Signal the Need for More Storage Options ean ate LTSUBISH

Development

California wind and solar curtailments

hit record high in April 2020
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California surplus and deficit patterns under a
100% renewable energy scenario

Daily Renewable Energy Generation Surpluses and Deficits, Mixed Renewable Scenario
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Source: CAISO

Data compiled September 2020
http://www.caiso.com/informed/Pages/ManagingOversupply.aspx

At just 30% renewable integration,

Peak monthly curtailment exceeds 300,000 MWh

Source: Armonk Cohen Testimony

Seasonal surplus and deficits signal need for long-
duration energy storage “beyond the duck curve”
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https://www.catf.us/wp-content/uploads/2019/07/Armond-Cohen-Testimony-E-and-C-Climate-July-24-2019.pdf
http://www.caiso.com/informed/Pages/ManagingOversupply.aspx

To Store Energy via Hydrogen or to Store via Lithium?
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Comparison of Green Hydrogen Energy Storage Systems

and Battery Energy Storage Systems
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Economics of Storage &% POWER
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Energy-+Environmental Economics
A Willdan Company

Hydrogen Ideal for Long Duration / Inter-Day Storage

© 2020 Mitsubishi Power Americas, Inc. All Rights Reserved.



¢ MITSUBISHI
&% POWER

Intermountain Power Project:

March 10, 2020 - Mitsubishi Power (formerly MHPS) Meeting California’s 100%
awarded contract for 2 hydrogen gas turbines Carbon-Free Goals

The 15t Advanced Class Gas Turbine project
specifically designed for Green Hydrogen fuel

840MW of reliable energy to Los Angeles and
municipalities in other parts of California and Utah

In 2025, 30% Green Hydrogen & 70% natural gas
fuel mix when plant operations begin

By 2045, 100% Green Hydrogen capable to support
California carbon-free goals
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Advanced Clean Energy Storage:
Green Hydrogen Production and Utility Scale Storage
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Momentum for Green Hydrogen Projects Growing in US 2l MiTsuBisH

‘Largest’ renewable energy storage project
set for Utah

By Nick Parkinson | 3 June 2019

Danskammer
Agate Power, NY

Mitsubishi Hitachi Power Systems (MHPS) and Magnum Develop have ed
plans for the 'world’s largest renewable energy storage project’, to be located in Utah, US.

Mitsubishi Power Snags

Harrison Power Hydrogen Integration
EmberClear, OH Contracts for 2 GW of New Gas

ACES & IPA _ _ Power
UT C h I C k ah O m I n y P O W e r Three major gas-fired power projecis—a total of 2,1 GW—n Eastern compstitve markets that are siated o

B | - VA come anling betwaen 2023 and 2025 have chosen hydrogen pathways o ensure their lang-term viability as
a ICO ] slates increasingly emphasize energy system decarbonization.

The plants, which represent a total investment of $3 bilion, will adept integrated green hydrogen selution
packages pad by Power, a POwer g giant known unlil Sepl. 1 as
Mitsubishi Hitachi Power Systems (MHPS) The gas-fired projects include: Balico’s 1 800-MW Chickahaminy

E“te rgy Moves Heavily on Power Project in Virginia, EmberClear's 1,084-MW Hamizon Power Project in Cadiz, Ohio; and Danskammar

Energy's B00-MW plant in Newburgh, Mew York

:zglgaen for Gas Turblnes, :lal:skl.:;i::l Power Launches Hystore, Hydaptive

Entergy Corp., an inegrated energy company with a 30-GW power generating fiaet, ook a bold step toward The confracts mark a baoost for Mitsubishi Power's “Change in Power” campaign
decarbonizabon on Sept 23, announcing if would join forces with Mitsubishi Power io infegrate green which lakes mto account a recenlly repggered business siralegy 1o respond 1o rapid changes across the
hydrogen into uliity businesses in Arkansas, Louissana, Mississippi, and Texas power landscape, help its customars combat climate change, and genarally “advance human prosperity " But
Entergy wil focus on developing hydrogen-capable combined cycle gas turbine (CCGT) fackties and retated they are just one part of Mitsubishi Power's [arger global strategy 1o leverage hydrogen's potential and
infrastructure to enable hydrogen production, storage, and transportabon Entergy and Mitsubishi Power also E n t e r J DA camant tha company’s place in a hydrogen economy, with impacts that coubd extend far beyond powar

sad they wauld create “nuclear.supplied electrolyses taciliies with energy storage ” as well as develop utiity. g y generation, to the transporiation and manufacturing industries, for example.

scale baltery storage syslems

Some of these solutions will integrate Mitsubishi Power's freshly announced standardized hydrogen
packages, Hydaptve and Hystore, The Hyslore package ts inspired by Mitsubeshi Power’s ongoing progects
10 outiit the BAD-MW Intermountain Power Project (IPP) in Miiard County, Utah, with hydrogen—capable
turtines, s well &5 the company's masswe Advanced Cloan Enargy Steeage (ACES) project. 8 project that
promises fo store up 1o 1 GV of renewable energy as hydrogen gas (and is strategically located naar the
new PP facility) The Hydaptive package i focused on site integrabon, spanning the electrolyzers o the gad

Earlier this month, Mitsubishi Power announced i bagged lucrative contracts for Hydapltive with three major
gas-fred power projecis—a tolal of 2 1 GW—mn eastorn competitve markets that are staled to come onlng
between 2023 and 2025 The plants, which represent a total mvestment of $3 bibon, include Balico's 1, 600-
MW Chackahominy Power Project in Virginia, EmberClear's 1,084.MW Harrison Power Progect in Cadiz.
Ohio; and Danskammer Energy’s S00-MW plant in Newburgh, New York
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Green Hydrogen: The Long Duration Energy Storage Solution for the U.S. magum ol MITSUBISHI

I Based on Proven and

100%  Hydrogen _ F“?' = Commercially Deployed Technologies
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