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Why is energy storage important?

However,it's still relatively expensive to store energy. And since renewable ‘energ)
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2 If i

Does a portfolio of energy storage solutions make best economic sense?

Rather,a portfolio of storage solutions makes best economic sensefor future energy systems, accordlng toa
recent National Renewable Energy Laboratory (NREL) analysis titled &quot; Optimal energy storage portfolio
for high and ultrahigh carbon-free and renewable power systems ,&quot; published in Energy
&Environmental Science.

Can ultrahigh renewable systems benefit from multiple-day to seasonal storage capacity?

The researchers produced some surprising results for ultrahigh renewable systems: As a system
approaches 100% renewable operation, an increasing portion of its storage portfolio would benefit from
multiple-day to seasonal storage capacity.

How can energy storage improve reliability?

These are characterized by poor security of supply, driven by a combination of insufficient, unreliable and
inflexible generation capacity, underdeveloped or non-existent grid infrastructure, a lack of adequate
monitoring and control equipment, and a lack of maintenance. In this context, energy storage can help
enhance reliability.

How will energy storage systems impact the developing world?

Mainstreaming energy storage systems in the developing world will be a game changer. They will accelerate

much wider access to electricity,while also enabling much greater use of renewable energy,so helping the
world to meet its net zero,decarbonization targets.
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i We will continue to contract for new renewable

— yl energy projects to ensure that our global operations
— remain supported by 100 percent renewable energy

| | as our business grows. We remain committed to

|| = innovative solutions that increase the amount of
e renewable energy on electricity grids around the

world, including energy storage.
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Amazon announced today that it has achieved its
goal to power its global operations with 100%
renewable energy, hitting the milestone in 2023, 7
years ahead of its initial target. Amazon added that
its renewable energy portfolio will help avoid an
estimated 27.8 million tons of carbon emissions
annually, once all projects are operational

A series of 37 new renewable energy projects ??7?
26 to be located in the U.S. ??? announced by
Amazon on Wednesday will expand the capacity of
the company's clean energy portfolio by nearly a
third.
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renewable energy targets, and provides related
policy recommendations. It calls for decisions to be
taken and implemented today and identifies
requirements to support a 100% renewable energy
system by mid-century. Renewable energy
encompasses all renewable sources, including
bioenergy, geothermal, hydropower, ocean, solar
and wind energy.

Battery electricity storage is a key technology in the
world's transition to a sustainable energy system.
Battery systems can support a wide range of
services needed for the transition, from providing

frequency response, reserve capacity, black-start
capability and other grid services, to storing power
in electric vehicles, upgrading mini-grids and
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DIESELRDESE. supporting "self-consumption” of

No renewable energy resources or energy storage
are planned at the data center site. The project is
part of TVA's Green Invest program that is intended
to help businesses reach sustainability goals with
utility-scale solar projects. Meta set a goal in 2011

p of sourcing 100% renewable energy for its global
]ml mn operations and achieved the goal
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Washington, D.C.??? As part of the Biden-Harris
Administration's Investing in America agenda, the
U.S. Department of Energy's (DOE) Office of Clean

l @ Q Energy Demonstrations (OCED) today opened
applications for up to $100 million in funding to

System Layout

support pilot-scale energy storage demonstration
projects.This funding???made possible by President
Biden's Bipartisan ??7?

"We now have 310 wind and solar projects across
19 countries, and are working hard to reach our goal
of powering 100% of our business on renewable
energy by 2025 ??? five years ahead of our original
target of 2030."

Results show that meeting LA's goal of reliable,
100% renewable electricity by 2045???0r even
203577??is achievable and will entail rapid
deployment of wind, solar, and storage technologies
this decade.
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renewable energy sources shall reach at least 35%

T - Im by 2020 and 80% by 2050. reach these goals
, (WWF 2009, BMU 2008). A recent focus of analysis
=, & has been the feasibility of an electricity system with

high shares of renewable energies (SRU 2010,
BMU 2010). The reason being that the power sector
is of particular management and energy storage

The reason is that the same absolute amount of
renewable energy yields a higher renewable energy
share, if energy demand growth is diminished
because of energy efficiency. As for energy
intensity, the annual gain has jumped from an
average of 1.3% between 1990 and 2010 to 2.2%
for the period 2014???2016, whole falling to 1.7% in
2017 [12].

— The company set the 100% renewable energy goal

- L for 2030, but has met the target seven years ahead

; »i? of schedule. The goal is part of Amazon's Climate
a4 o NI Pledge ??? a commitment to reach net-zero carbon
. by 2040. Amazon is the largest corporate purchaser

— —— of renewable energy in the world and has invested

in more than 500 solar and wind projects
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. : e 100% renewable energy by 2035 for all utilities and

i u oo 100% renewable energy by 2030 for Green

| | Mountain Power and Vermont Electric Coop. 2024
legislation updates the state's 2015 Renewable
Energy Standard and requires all Vermont utilities to
provide 100% renewable energy by 2035, with a
2030 goal for the state's two biggest utilities. The
law

——
A consortium that includes Meta, Broad Reach
Power, and REsurety has formed with a goal to
_] maximize the greenhouse gas reduction potential of
energy storage technologies. The Energy Storage
Solutions Consortium's aims to create an
- _ open-source, third-party-verified methodology to
W quantify the GHG benefits of certain grid-connected
energy storage

Amazon recently announced that we met our 100%
/[\ renewable energy goal, seven years early. Making
% progress like that???especially with operations as
complex as ours???isn"t easy, so we wanted to
share more about ???
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In 2019, we set a goal to match all of the electricity
consumed across Amazon's global operations ?7?77?
including our data centres, corporate buildings, and
fulfilment centres ??? with 100% renewable energy
by 2030.

The Biden administration plans to eliminate fossil
fuels as a form of energy generation in the U.S. by
2035. The White House set out a target of 80%
renewable energy generation by 2030 and 100%

The 15-megawatt agreement with Enel Green
Power North America will provide the athletic
apparel company with renewable energy from the
Azure Sky Wind and Storage project in Texas. The
energy purchased is equivalent to the electricity
needed to power 100% of Lululemon's 380 stores,
six offices, and five distribution centers in North
America.
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The growth is not fully in line with the goal set by
nearly 200 governments at the COP28 climate
change conference in December 2023 to triple the
world's renewable capacity this decade ??? the
report forecasts global capacity will reach 2.7 times
its 2022 level by 2030.

Of course, there are many generator mixes to help
us reach 100% renewable energy when
overbuilding energy capacity by 2.5 times as much
as what's needed. The point remains, if we want to
hit 100% renewable energy while excluding
alternative methods of getting there, such as
nuclear, natural gas, etc., then this is one way of
building a

Ten years ago, two climate scientists, Mark
Jacobson and Mark Delucchi, published a
groundbreaking article in Scientific American
outlining a road map for becoming 100 percent
reliant on energy generated by water, wind and sun
by 2030. This was something that needed to be
done "if the world has any hope of slowing climate
change," the researchers ???
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Investment in renewable energy is skyrocketing, in
_w:l line with ambitious national targets aimed at curbing
i! carbon emissions. As renewable energy capacity
. | grows, we must identify and expand better ways of
storing this energy, to avoid waste and deal with
demand spikes.
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