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Current power systems are still highly reliant on dispatchable fossil fuels to meet variable electrical demand.
As fossil fuel generation is progressively replaced with intermittent and less predictable renewable energy
generation to decarbonize the power system, Electrical energy storage (EES) technologies are increasingly
required to address the supply ...

A capacitor can store electric energy when disconnected from its charging circuit, so it can be used like a
temporary battery, or like other types of rechargeable energy storage system. [73] ... A metric of energy
efficiency of storage is energy storage on energy invested (ESOI), which is the amount of energy that can be
stored by atechnology ...

Here, n represents the population size. According to Eq. 3, the interaction behavior of electric eels allows them
to move to different spots in the search space, which greatly helpsin exploring the complete search spacein ...

Table 1. Parametric comparison of natural electric organ and artificial (imitation) electric organ.The datain the
literature [1, 12] was employed to assemble the contents of Table 1.Here, cell refers to an electrocyte of an
electric eel, and battery and energy package refers to a polymer-based mimicked structure.

Central to this review is the recent progress of electric-eel-inspired innovations and applications for energy
storage and conversion, particularly including novel power sources, triboelectric nanogenerators, and
nanochannel ion-selective ...

Inspired by the electric eel, biomimetic, biocompatible energy storage, and power generation technologies
show promise for applications in portable and wearable electronic devices by mimicking the electric cell
tandem structure of the electric eel and utilizing ionic gradients between hydrogel compartments to generate
electricity. Previoudly, inspired by the ...

Engineered electroactive microbes could address many of the limitations of current energy storage
technologies by enabling rewired carbon fixation, a process that spatially separates reactions that are normally
carried out together in a photosynthetic cell and replaces the least efficient with non-biological equivalents.

Modeling and nonlinear control of a fuel cell/supercapacitor hybrid energy storage system for electric
vehicles. IEEE Transactions on Vehicular Technology, 63 (7) (2014), pp. 3011-3018. View in Scopus ...
Analysis of downshift"s improvement to energy efficiency of an electric vehicle during regenerative braking.
Applied Energy, 176 (1) (2016 ...

Electric eels can generate high potential bioelectricity because of the numerous electrocytes, where the cell
membranes contain ion-selective channels. Net electric current isformed by the directional permeation of ions
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across the channels. Many nanofluidic devices have been designed for energy conversion. However, the
challenge still remains of the fabrication of scalableion ...

4.2. Electric Eel Foraging Optimization (EEFO) EEFO begins by initializing control parameters such as the
maximum number of iterations and the size of the electric eel population. A set of eelsis generated randomly,
and each eel employs interactive behavior for exploration when the energy factor (E) is greater than 1.

This inverse behavior is observed for all energy storage technologies and highlights the importance of
distinguishing the two types of battery capacity when discussing the cost of energy storage. Figure 1. 2021
U.S. utility-scale LIB storage costs for durations of 2-10 hours (60 MW DC) in $/kWh. EPC: engineering,
procurement, and construction

Our optimized intermembrane distance and generated voltage are similar to an electric-eel as well as the
power generating mechanism. o Highest generated voltage of 1 V by stacking 20 full cells was successfully
realized in the microfluidic system.. Our proposed nanofluidic energy generator has great potential for
high-voltage power supply in microdevices.

Integrate storage with electric vehicle-charging infrastructure for transportation electrification: Energy storage
can gain from transportation electrification opportunities, such as investments made through the Infrastructure
Investment and Jobs Act to deploy a network of EV charging stations nationwide. 37 Integrating energy
storage with EV ...

Grid-connected energy storage provides indirect benefits through regional load shaping, thereby improving
wholesale power pricing, increasing fossil thermal generation and utilization, reducing cycling, and improving
plant efficiency. Co-located energy storage has the potential to provide direct benefits arising

lonic gradients are in ubiquitous existence in biologica membranes, and thus, selective osmotic transport of
ions in biological ion channels is of fundamental significance in physiological functions of natural systems
().For example, Electrophorus electricus (or the commonly known electric e€l) is capable of converting ionic
gradientsinto high-voltage ...

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 fuel-based power generation
with power generation from wind and solar resources is a key strategy for decarbonizing electricity. Storage
enables electricity systemsto remain in... Read more

The electric edl, a type of electric fish is known to generate high potential in order to prey or defense. The
mechanisms employed by these animals to perceive their surroundings by using electrostatic field and to
generate electricity can naturally inspire researchers to translate such novel mechanismsto TENGs and design
innovative TENG-based ...
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Improved technologies for electricity generation and energy storage would facilitate the transition to an
economy with zero net carbon dioxide emissions. ... Mechanism by which an electric eel produces an electric
shock, illustrating the resting potential and the differences in potential when all electrocytes simultaneously
experience lopsided ...

The availability of renewable energy technologies is increasing dramatically across the globe thanks to their
growing maturity. However, large scale electrical energy storage and retrieval will almost certainly be a
required in order to raise the penetration of renewable sources into the grid. No present energy storage
technology has the perfect combination of ...

In 2023, ARPA-E DAY S program awardee Antora launched the world"s first dedicated manufacturing line for
thermophotovoltaic (TPV) cells. Antora's thermal energy storage, parts of which were developed under the
DAY S program, uses excess solar and wind electricity to heat blocks of carbon to glowing-hot temperatures,
and discharges electricity or process heat up to ...

Electric eels in nature can generate high voltage with hundreds of volts based on the mechanism of
gradient-induced ion flux, which provides an excellent prototype to inspire the exploration of more efficient
and green energy generation strategies in artificial systems. Here we developed a novel microfluidics-based
strategy to efficiently ...

The study presents the analysis of electric vehicle lithium-ion battery energy density, energy conversion
efficiency technology, optimized use of renewable energy, and development trends. The organization of the
paper is as follows. Section 2 introduces the types of electric vehicles and the impact of charging by
connecting to thegrid on ...

Bioinspired energy generation systems, particularly focusing on replicating the electrocytes, which are the
cells of electric discharging organs of electric eels, have attracted much attention for battery cell development.
Motivated by this trend, this study explores the effects of different current collectors (Au, Cu, Ni foils, and
multilayer graphene-coated Ni foam) on the ...

The energy storage hence requires to be recharged in short time per trip and should be functional for
approximately 20 years. According to techno-economic criteria, supercapacitor-based energy storage appears a
compromise solution, whilst batteries appear limited lifetime storage and flywheels raise issues on the plug-in

integration.
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