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Can long-duration energy storage (LDES) meet the DoD's 14-day requirement?

This report provides a quantitative techno-economic analysis of a long-duration energy storage (LDES)
technology, when coupled to on-base solar photovoltaics (PV), to meet the U.S. Department of Defense's
(DoD's) 14-day requirement to sustain critical electric loads during a power outage and significantly reduce an
installation’s carbon footprint.

Is Antora energy's battery energy storage system ready for deployment?

The LDES modeled is Antora Energy's battery energy storage system (BESS). It is currently at a technology
readiness level (TRL) of 7 and not readyfor full-scale deployment. To support decisions on the value of
near-term demonstrations,this analysis looked at the potential value of Antora Energy's BESS if deployed in
the future.

Where can | find areport on long-duration energy storage?

This report is available a no cost from the Nationa Renewable Energy Laboratory(NREL) at
www.nrel.gov/publications. Marqusee,Jeffrey,Dan  Olis Xiangkun Li,and Tucker Oddleifson. 2023.
Long-Duration Energy Storage: Resiliency for Military Installations. Golden,CO: National Renewable Energy
Laboratory.

Should military installations use Antora energy's L DEs battery?

It yields an NPV that is more than $20 million higher than the electric-energy-only case. This alows the
optimized system to use a larger solar PV and does not compromise the electric energy resiliency. This study
assessed the potential value for military installations of a future commercial version of Antora Energy's LDES
battery.

Does the DoD need amicrogrid energy storage system?

Jack Ryan,Program Manager for DIU. At present,the DoD is heavily dependent on mobile generators in a
microgrid configuration for its tactical power systems,but has been lacking a systems-integrated energy
storage solutionthat can enhance grid resilience,fuel efficiency,and optimize tactical generator performance.

How much electricity does amilitary installation use?

Typical mid-size to large active military installations peak electric loads range from 10 to 90 MW,and their
critical electric loads range from approximately 15% to 35% of the total electric load. Figure 6 illustrates
conditions seen on seven different mid-size to large military installations. Figure 6.

As the demand for flexible wearable electronic devices increases, the development of light, thin and flexible
high-performance energy-storage devices to power them is aresearch priority. This review highlights the latest
research advances in flexible wearable supercapacitors, covering functiona classifications such as
stretchability, permeability, self ...
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Managing size and weight constraints. Components used in high-power electrical energy storage and
management can be large and heavy. High-efficiency relays and contactors are available to handle higher
voltage and amperage within a compact footprint, helping reduce size, weight, and power (SWaP)
requirements.

Microgrids ensure energy security for mission-critical loads at military bases, and reduce reliance on fuel
during grid outages. While they have much in common with many of the technologies used in "other"
microgrids, the stringent technical requirements involved add a new layer of complexity, explain Lisa
Laughner and Tony Soverns from provider Go Electric.

In this study, copper oxides are used as energy storage material in combination with ZrO2, ZrO2-La203,
MgAI204, Mg2AI1204-La203, Ce02, CeO2-La203 as support materials. The best results were ...

This review also discusses the charge storage mechanisms of 2D copper-based materials by various advanced
characterization techniques. The review with a perspective of the current challenges and research outlook of
such 2D copper-based materials for high-performance energy storage and conversion applications is
concluded.

2.3 illion Tonne Energy torage Boost for Copper Study ame enomenal rowt in Energy Storage Study Autor
DTecE First resented April 2019 Overview IDTechEx, the company responsible for the study, forecasts the
increase as demand for energy storage will grow from 0.1 terawatt hours (TWh) in 2019 to around 3.2 TWh by
2029. Copper plays an important ...

The first FES was developed by John A. Howell in 1883 for military applications. [11] 1899: Nickel-cadmium
battery: Waldemar Jungner, a Swedish scientist, invented the nickel-cadmium battery, a rechargeable battery
that has nickel and cadmium electrodes in a potassium hydroxide solution. ... In cryogenic energy storage, the
cryogen, whichis...

Renewable energy technology, battery storage, micro-grids have all been implemented in civilian usage of
energy before adoption by the military. The focus of the military has been on protection and efficiency while
at the same time, the pressure has been growing to reduce spending and the need to adopt technology that
providesthe service at ...

Navigant Research projects that 262 GW of new solar installations between 2018 and 2027 in North America
will require 1.9 hillion Ibs of copper. Copper in Energy Storage. There are many ways to store energy, but
every method uses copper. For example, a lithium ion battery contains 440 |bs of copper per MW and a flow
battery 540 Ibs of copper ...

In addition to providing the essential backup power that will help military installations and operations to ride
through causes of disruptions to power supply such as extreme weather events, the technologies could enable

Page 2/5



Military energy storage copper

SOLAR ¢ro.

the military services to increase their consumption of renewable energy and better manage their energy use
overall.

The drivers for energy decision-making in the non-military sectors of the economy are largely economic. The
energy system consists of mostly privately-owned energy assets interacting with public policy and regulatory
frameworks to ensure economic competitiveness and socia welfare via energy affordability, to provide
reliable energy access ...

Chart 5.1 Annual Copper Demand from Energy Storage Installations by Segment, North America: 2017-2026
(Source: Navigant Research) North American Energy Storage Copper Content Analysis &#169;2018 Navigant
Consulting, Inc. Notice: No material in this publication may be reproduced, stored in a retrieval system, or
transmitted by any means,

The lead acid battery has been a dominant device in large-scale energy storage systems since its invention in
1859. It has been the most successful commercialized agueous electrochemical energy storage system ever
since. In addition, this type of battery has witnessed the emergence and development of modern
electricity-powered society. Nevertheless, lead acid batteries ...

Iron is used in steel, which is necessary for military components like ship hulls and tank armor. Copper is
commonly used in munitions such as bullets and artillery shells. And lithium and other minerals have gained
further relevance due to their use in new energy technologies, like high-capacity batteries.

The containers are only one barrier against the release of radioactive species. Under today"s commonly
accepted multi-barrier disposal concepts, other barriers include such things as the fuel itself; the fuel rods"
zirconium aloy cladding; the burial container(s); backfill surrounding the container, and the hundreds of feet
of rock between the repository and the surface.

Abstract Dispersing high-conductivity nanomaterials into phase change materials (PCM) of |atent heat thermal
energy storage systems (LHTESS) is expected to solve the problem of poor thermal conductivity of PCMs.
Accordingly, several metals, metal oxides and non-metals are employed as nanoadditives for PCMs by
researchers. Besides thermal conductivity of ...

The US military just approved funding for a new slicon-based battery, charging forward into
commerciaization. But why the push? NanoGraf's silicon oxide-graphene (SOG) batteries aren"t just an
upgrade to lithium--they"re versatile enough for everything from phones and backup storage to EVs. The DOD
recently signed a $15 million contract with NanoGraf, ...

CU 102 is a cubic face-centered water atomized powder. It is highly thermal and electrically conductive.

Copper powder can be used in the manufacture of electrical contacts, sintered magnets, carbon brushes,
friction materials, for bonding diamonds and ...

Page 3/5



Military energy storage copper

SOLAR ¢ro.

CDA offers a wide array of useful resources for the professional users of copper. This includes Technical
Specifications databases that enable you to search for aloys that match specific needs or applications, as well
as Standards databases that help you to identify the properties of specified alloys.. If you are in the market for
some copper, brass, bronze, or some other aloy for a...

North American Energy Storage Copper Content Analysis This report quantifies the expected copper demand
for energy storage installations through 2027. It"s estimated that copper demand for residential, commercial &

industrial, and utility-scale installations will exceed 6,000 tons yearly. Current models predict that by 2020,
demand will have ...

The new EW has been incorporated into atactical microgrid at CBITEC and will demonstrate the key role that
long-duration energy storage, specifically iron flow battery technology, can play to reduce fuel consumption at
Contingency Bases (CB) such as Forward Operating Bases or other temporary use locations providing
humanitarian assistance or ...

The LDES modeled is Antora Energy"s battery energy storage system (BESS). It is currently at a technology
readiness level (TRL) of 7 and not ready for full-scale deployment. To support ...

Advanced military energy storage equipment has become an indispensable part of modern high-tech wars. At
present, various forms of energy storage technology are rapidly innovated and are widely used in many
military fields. At the same time, they continue to lead the upgrade of military equipment and even change the
battlefield pattern.

Among these metal oxides, copper oxides received a great attention owing to its cyclic stability and suitable
redox temperature. In this study, copper oxides are used as energy storage material in combination with ZrO 2,
ZrO02-La203,MgAl 204, Mg2Al 204-La2 0 3, CeO 2, CeO 2-La2 O 3 as support materials.

The tactical microgrid at the Evaluation Centre is used to simulate a variety of conditions experienced at
contingency bases in the field and will demonstrate the opportunity for energy storage to optimise diesel
generator performance.. It is expected that the addition of the long duration energy storage should enable
generators to operate at peak efficiency, with ...

Energy Storage Team, US Army TARDEC . sonya nardelli.civ@mail.mil 586-282-5503 April 16, 2013 . U.S.
Army"s Ground Vehicle Energy Storage ... Commercial vs. Military Energy Storage Requirements 7
Automotive Pack Automotive Pack Automotive Pack Heavy Duty Truck . ...

This work was authored by the National Renewable Energy Laboratory, operated by Alliance for Sustainable
Energy, LLC, for the U.S. Department of Energy (DOE) under Contract No. DE -AC36-08G028308. Support
for the work was also provided by the U.S. Departmen t of Energy"s Advanced Research Projects Agency
-Energy (ARPA-
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Taking advantage of copper"s natural properties has the potential to positively impact all electrical supply.
Transformers, generators, motors and wiring rely on copper for efficient, durable operation. So, too, do the
solar panels, wind turbines and energy storage systems incentivized by new renewable energy regulations like
the CPP.

An array of energy storage devices is utilized in military applications, reflecting the diverse operational
requirements faced by armed forces. 1. Electrochemical Storage: This...

Obtaining energy from renewable natural resources has attracted substantial attention owing to their
abundance and sustainability. Seawater is a naturally available, abundant, and renewable resource that covers
&gt;70% of the Earth's surface. Reserve batteries may be activated by using seawater as a source of

electrolytes. These batteries are very safe and ...

This report provides a quantitative techno-economic analysis of a long-duration energy storage (LDES)
technology, when coupled to on-base solar photovoltaics (PV), to meet the U.S. ...
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