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NREL is anational laboratory of the U.S. Department of Energy, Office of Energy Efficiency and Renewable
Energy, operated by the Alliance for Sustainable Energy, LLC. Evaluation of a Lower- Energy Energy Storage
System (LEESS) for Full-Hybrid Electric Vehicles (HEVs) SAE 2013 Hybrid & Electric Vehicle
Technologies Symposium . Anaheim, California

Pumped storage hydropower represents the bulk of the United States' current energy storage capacity: 23
gigawatts (GW) of the 24-GW national total (Denholm et al. 2021). This capacity was largely built between
1960 and 1990. PSH is a mature and proven method of energy storage with competitive round-trip efficiency
and long life spans.

The Energy Systems Integration Facility (ESIF) energy sciences laboratories are dedicated to advancing
technology through research, development, testing, and evaluation. NREL"s energy sciences laboratories make
it possible to scale up renewable energy technology manufacturing capabilities, support fuel cell and
electrolyzer research, and ...

Transportation Energy Storage Publications . NREL publishes a wide variety of documents about its energy
storage research in transportation, including journal articles, conference papers, presentations, technical
reports, and more. ... Energy Efficiency Evaluation of a Stationary Lithium-lon Battery Container Storage
System via Electro-Thermal ...

Electric vehicles and related infrastructure are being integrated with a new ecosystem of energy technologies
and hybrid energy solutions. With NREL"s nationally unique Electric Vehicle Research Infrastructure
evaluation platform, industry and utility stakeholders can study and develop optimal strategies for
coordinating EVswith other ...

In this multiyear study, analysts leveraged NREL energy storage projects, data, and tools to explore the role
and impact of relevant and emerging energy storage technologies in the U.S. power sector across a range of
potential future cost and performance scenarios through the year 2050. ... Group Manager, Distributed
Systems and Storage ...

NREL is anational laboratory of the U.S. Department of Energy, Office of Energy Efficiency and Renewable
Energy, operated by the Alliance for Sustainable Energy, LLC. Lower-Energy Energy Storage System
(LEESS) Evauation in a Full-Hybrid Electric Vehicle (HEV) Supercapacitors USA 2013 . Santa Clara, CA .
11/20/2013 - 11/21/2013

NREL"s hydrogen systems and infrastructure research platform integrates hydrogen production, compression,
storage, and dispensing into a unified system for developing new infrastructure technologies to enable safe
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fueling for heavy-duty hydrogen trucks and reduce the cost and improve reliability of fueling hydrogen fuel
cell cars. These ...

Battery storage costs have changed rapidly over the past decade. In 2016, the National Renewable Energy
Laboratory (NREL) published a set of cost projections for utility-scale lithium-ion batteries (Cole et al. 2016).
Those 2016 projections relied heavily on electric vehicle

For solar-plus-storage--the pairing of solar photovoltaic (PV) and energy storage technologies--NREL
researchers study and quantify the unique economic and grid benefits reaped by distributed and utility-scale
systems. Much of NREL"s current energy storage research is informing solar-plus-storage anaysis. Energy
storage playsakey roleina...

AB - Energy efficiency is a key performance indicator for battery storage systems. A detailed electro-thermal
model of a stationary lithium-ion battery system is developed and an evaluation of its energy efficiency is
conducted. The model offers a holistic approach to calculating conversion losses and auxiliary power
consumption.

At the heart of NREL"s EV grid integration research is the state-of-the-art Electric Vehicle Research
Infrastructure (EVRI) evaluation platform, which enables researchers as well asindustry and utility partnersto
study and develop optimal strategies for coordinating EV's with buildings, the grid, and other energy systems.

Hydrogen Energy Storage System at Borrego Springs Towards an H2 Enabled 100 Renewable Microgrid. /
Prabakar, Kumaraguru. 19 p. 2023. (Presented at the 2023 U.S. Department of Energy (DOE) Hydrogen
Program Annual Merit Review and Peer Evaluation Meeting (AMR), 5-8 June 2023, Arlington, Virginia).
Research output: NREL > Presentation

NREL is anational laboratory of the U.S. Department of Energy, Office of Energy Efficiency and Renewable
Energy, operated by the Alliance for Sustainable Energy, LLC. In-Vehicle Evaluation of Lower-Energy
Energy Storage System (LEESS) Devices PI: Jeff Gonder . Team: Jon Cosgrove, Ahmad Pesaran and Matt
Keyser . National Renewable Energy L aboratory

At NREL, the thermal energy science research area focuses on the development, validation, and integration of
thermal storage materials, components, and hybrid storage systems. Energy Storage Analysis NREL conducts
analysis, develops tools, and builds data resources to support the development of transformative,
market-adaptable storage solutions....

Performance Evaluation and Costs of a Combined Ground Source Heat Pump and Solar Photovoltaic Storage
System in an Extreme Cold Climate: U.S. Department of Energy (DOE), Energy Efficiency & Renewable
Energy (EERE). / Truffer-Moudra, Dana; Azmi-Wendler, Sarah; Garber-Slaght, Robbin et a. 47 p. 2023.
Research output: NREL > Technical Report
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in operating and maintaining a reliable power system. Energy storage technologies have the potential to help
meet these challenges by increasing the flexibility of the power system and contributing to system strength.
Declining costs for some energy storage technologies make them

2023 Annual Merit Review and Peer Evaluation Meeting. This presentation does not contain any proprietary,
confidential, or otherwise restricted information. Project ID: SDI002. ... In this project, NREL will add
hydrogen energy storage system (which includes fuel cell, storage tanks, and

Hydrogen Energy Storage System at Borrego Springs Towards an H2 Enabled 100% Renewable Microgrid. /
Prabakar, Kumaraguru. 28 p. 2024. (Presented at the 2024 U.S. Department of Energy (DOE) Hydrogen
Program Annual Merit Review and Peer Evaluation Meeting (AMR), 6-9 May 2024, Arlington, Virginia).
Research output: NREL > Presentation

Researchers at the National Renewable Energy Laboratory (NREL) have developed a rigorous new Storage
Financial Analysis Scenario Tool (StoreFAST) model to evaluate the levelized cost of energy (LCOE), also
known as the levelized cost of storage (LCOS). This model can identify potential long-duration storage
opportunities in the framework of a...

Evaluation Framework and Analyses for Thermal Energy Storage Integrated with Packaged Air Conditioning.
NREL. Building Technologies and Science Center ... as this type of TES is relatively new compared to TES
integrated with chillers or hot water systems. To address this gap, researchers at the National Renewable
Energy Laboratory conducted a...

Cdlifornia Power-to-Gas and Power-to-Hydrogen Near-Term Business Case Evaluation, NREL Technical
Report (2016) ... Benefit Analysis of Long-Duration Energy Storage in Power Systems with High Renewable
Energy Shares, Frontiersin Energy Research (2020) ...

NREL"s hydrogen storage research focuses on hydrogen storage material properties, storage system
configurations, interface requirements, and well-to-wheel analyses. ... Scenario Evaluation and
Regionalization Analysis Modd ... With support from the U.S. Department of Energy (DOE), NREL develops
comprehensive storage solutions, with afocuson ...

NREL is a recognized leader in materials science, providing comprehensive evaluation of the thermal and
electrical behavior of batteries at the cell, module, pack, and system level. ... One of the key features of the
energy storage work at NREL is the development of physics-based lifetime models, in collaboration with
|daho National Laboratory ...

Learn more about NREL"s ADMS evaluation platform. View the Fact Sheet. Read Our Success Stories.
Capahilities. ... battery energy storage systems, and a public EV charging station. The hope is to determine the
impacts additional energy demands, like EV charging stations, have on the microgrid and surrounding
community and to test backup plans ...
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/ Evaluation of a Lower-Energy Energy Storage System (LEESS) for Full-Hybrid Electric Vehicles (HEVS)
(Presentation) : NREL (National Renewable Energy Laboratory). 2013. 18 p. (Presented at the SAE 2013
Hybrid & Electric Vehicle Technologies Symposium, 20-21 February 2013, Anaheim, California).
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