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How can energy storage be used in future states? Target future states
collaboratively developed as visions for the beneficial use of energy
storage. Click on an individual state to explore identified gaps to
achievement. Energy storage is essential to a clean and modern electricity
grid and is positioned to enable the ambitious goals for renewable energy
and power system resilience.

What is the energy storage roadmap? First established in 2020 and
founded on EPRI's mission of advancing safe,reliable,affordable,and clean
energy for society,the Energy Storage Roadmap envisioned a desired
future for energy storage applications and industry practices in 2025and
identified the challenges in realizing that vision.

Can a battery energy storage system be used as a reserve? The BESS
project is strategically positioned to act as a reserve,effectively removing
the obstacle impeding the augmentation of variable renewable energy
capacity. Adapted from this study,this explainer recommends a practical
design approach for developing a grid-connected battery energy storage
system. Size the BESS correctly.

What are market strategies for large-scale energy storage? Market
strategies for large-scale energy storage: Vertical integration versus
stand-alone player. Energy Policy, 151: 112169 Lou S, Yang T, Wu Y,
Wang Y (2016). Coordinated optimal operation of hybrid energy storage in
power system accommodated high penetration of wind power. Automation
of Electric Power Systems, 40 (7): 30?7?35 (in Chinese)

What is the future of energy storage? ???The Future of Energy
Storage,??? a new multidisciplinary report from the MIT Energy Initiative
(MITEL), urges government investment in sophisticated analytical tools for
planning, operation, and regulation of electricity systems in order to deploy
and use storage efficiently.
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Should energy storage be co-optimized? Storage should be
co-optimizedwith clean generation,transmission systems,and strategies to
reward consumers for making their electricity use more flexible. Goals that
aim for zero emissions are more complex and expensive than net-zero
goals that use negative emissions technologies to achieve a reduction of
100%.

on. Energy storage, and particularly battery-based storage, is developing
into the industry's green multi-tool. With so many potential applications,
there is a growing need for increasingly comprehensive and refined
analysis of energy storage value across a range of planning and investor
needs. To serve these needs, Siemens developed an

MITEI's three-year Future of Energy Storage study explored the role that
energy storage can play in fighting climate change and in the global
adoption of clean energy grids. Replacing fossil ??7?

Energy Storage System Project, County Planning Application 2021-00217
SUMMARY The County of Alameda (County) will prepare an
Environmental Impact Report (EIR) for the proposed Kola Battery Energy
Storage System Project (project). The project is an application for a
Conditional Use Permit to allow construction of a 700-megawatt (MW)
battery energy

Electricity Storage (ES) is capable of providing a variety of services to the
| — grid in parallel. Understanding the landscape of value opportunities is the
O El 5 7 first step to develop assessment ??7?
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Salt River Project (SRP) and Aypa Power have entered into an agreement
to provide 250 megawatts (MW) / 1,000 megawatt-hours (MWh) of new
energy storage to the Arizona grid. The Signal Butte energy storage
project will be a 250 MW, four-hour battery energy storage system located
in the Elliot Road Technology Corridor in Mesa, AZ. The project will

Permitting Utility-Scale Battery Energy Storage Projects: Lessons From
California By David J. Lazerwitz and Linda Sobczynski The increasing
mandates and incentives for the rapid deployment of energy storage are
resulting in a boom in the deployment of utility-scale battery energy
storage systems (BESS). In the first installment

Generally speaking, a battery project has to be a certain size to make it
attractive to project finance providers ??? historically a lot of energy
storage projects have been quite small. However, with early battery
storage projects now able to point to a proven track record of successful
operation, and with the scale of projects now coming

Grid of the Future: California's Clean Energy Transition Plan," which
outlines a roadmap for achieving 100% clean electricity by 2045. The plan
emphasizes the need for a diverse range of clean energy resources,
including batteries, clean hydrogen, and long-duration storage, to meet the
growing demand for electricity at all times of the day and

A 99.9MW energy storage project in development in northern England by
Renewable Energy Systems (RES) has secured planning permission, with
the asset set to be operational in late 2023. Located in the Selby area in
North Yorkshire, the Lakeside Energy Storage Project will be the largest
energy storage project in RES" now 420MW portfolio of
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There are some emerging resources for planning installations with off-grid
charging, through distributed (on-site) electricity generation and on-site
energy storage. Some companies are pursuing large-scale EV charging
using distributed renewable power.

levels of renewable energy from variable renewable energy (VRE) sources
without new energy storage resources. 2. There is no rule-of-thumb for
how much battery storage is needed to integrate high levels of renewable
energy. Instead, the appropriate amount of grid-scale battery storage
depends on system-specific characteristics, including:

Goleta Energy Storage Project Final Mitigated Negative Declaration .
Laurel Perez of Suzanne Elledge Planning and Permitting Services
(SEPPS) on behalf of Goleta Energy Storage, LLC has requested
approval of a new 60 mega-watt lithium ion Energy Storage Facility. The
applications associated with the proposal include a Tentative Parcel Map

The proposed project, Valley Center Energy Storage, consists of a Site
Plan (STP) to construct a battery energy storage system (BESS) facility
capable of delivering 140-megawatts (MW) for a 4-hour period and
associated improvements (Project). Project improvements include a
private road and utility easement, generation tie line (gen-tie line

Finding 1: The EAC finds that the Roadmap presents a good strategy for
DOE to pursue. The Roadmap is comprehensive and focuses on the most
important issues that need to be solved. It identifies use cases that are
appropriate given current conditions and, for the most part, ???
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The power and capacity sizes of storage configurations on the grid side
play a crucial role in ensuring the stable operation and economic planning
of the power system. 5 In this context, independent energy storage (IES)
technology is widely used in power systems as a flexible and efficient
means of energy regulation to enhance system stability

New techniques and methods for energy storage are required for the
transition to a renewable power supply, termed "Energiewende" in
Germany. Energy storage in the geological subsurface provides large ???

Investigating the potential for energy storage in the UK. The project was
conceived in early 2016, when Harmony Energy made a leap of faith into

the energy storage sector. As a company, we had a strong belief that the
2?7

L3

This manual deconstructs the BESS into its major components and

provides a foundation for calculating the expenses of future BESS

= initiatives. For example, battery energy storage devices can be used to

— overcome a number of issues associated with large-scale renewable grid
integration. Figure 1 ??? Schematic of A Utility-Scale Energy Storage
System
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Arvcee OB Energy Storage Market Landscape in India An Energy Storage System
ENERGY STORAGE SYSTEM . . .
e m o (ESS) is any technology solution designed to capture energy at a

DDDDD = | ﬁ /E particular time, store it and make it available to the offtaker for later use.
"""""""""""" . Battery ESS (BESS) and pumped hydro storage (PHS) are the most

— widespread and commercially viable means of energy storage.
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The International Renewable Energy Agency predicts that with current
national policies, targets and energy plans, global renewable energy
shares are expected to reach 36% and 3400 GWh of stationary energy
storage by 2050. However, IRENA Energy Transformation Scenario
forecasts that these targets should be at 61% and 9000 GWh to achieve
net zero ???

The change in the law should make it much easier for energy storage
schemes to get planning permission, to attract funding more easily, and
enable them to be built more quickly. The recent UK Battery Storage
Project Database Report by suggested the UK has more than 13.5GW of
battery storage projects in the pipeline.

Determine if there are existing energy storage businesses within the
planning authority area, academic institutes working on energy storage or
demonstration projects in practice, to help realise development plan
objectives; Stage in planning process: securing sufficient information to
determine planning applications. Actions for energy storage:

NRG Ellwood Battery Storage Project. 30 Las Armas Road, Goleta. Case
No. 15-145-CUP. NRG Energy, Inc., have requested approval of the NRG
Ellwood Battery Storage Project. The project description and location are
provided below. The City has completed a Final Initial Study-Mitigated
Negative Declaration (Final IS-MND) for the Project.

In bids for a project by Xcel Energy in Colorado, the median price for
energy storage and wind was $21/MWh and for storage and solar
$36/MWh [6]. This is comparable to $18.10/MWh and $29.50/MWh,
respectively, for wind and solar without storage but is still far from the
$4.80/MWh median price for natural gas [ 6 ].
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2.6 Benchmark Capital Costs for a 3 kW/7 kwh Residential Energy
Storage System Project 21 (Real 2017 $/kWh) 2.7etime Curve of
Lithium???Ilron???Phosphate Batteries Lif 22 3.1ttery Energy Storage
System Deployment across the Electrical Power System Ba 23 D.2cho
Site Plan Sok 62 D.3ird's Eye View of Sokcho Battery Energy Storage
System B 62

Purpose of Review As the application space for energy storage systems
(ESS) grows, it is crucial to valuate the technical and economic benefits of
ESS deployments. Since there are many analytical tools in this space, this
paper provides a review of these tools to help the audience find the proper
tools for their energy storage analyses. Recent Findings There ??7?

Currently, the project has integrated eight battery stations with a total
capacity of 101 MW/202MWh. This CES system was used for peak
shaving, frequency regulation and contingency frequency control for the
power system. In the optimal energy storage planning model, the energy
price of renewable power is set to be $100/MWh, of which $30/MWh

FIVE STEPS TO ENERGY STORAGE fi INNOVATION INSIGHTS BRIEF
3 TABLE OF CONTENTS EXECUTIVE SUMMARY 4 INTRODUCTION 6
ENABLING ENERGY STORAGE 10 Step 1: Enable a level playing field
11 Step 2: Engage stakeholders in a conversation 13 Step 3: Capture the
full potential value provided by energy storage 16 Step 4: Assess and
adopt ??7?
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