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Spatial distribution of the ratio of power to storage days for solar energy sources
when storage is increased from 2 to 5 days. Credit: Jacek Kapic

Generating power through wind or solar energy is dependent on the
abundance of the right weather conditions, making finding the optimal
strategy for storage crucial to the future of sustainable energy usage.

Research published in the Journal of Renewable and Sustainable Energy
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identifies key indicators that will help achieve balance between green
energy storage capacity and harvesting capability and determine the
energy potential of a region.

This research was conducted by Jacek Kapica, with the University of
Life Sciences in Lublin, Poland. Kapica gathered data from the NASA
Langley Research Center POWER Project to complete his study.

"The wind and solar energy sources have big potential. However, in
order to increase their share in the overall production, there is a need for
a greater storage capacity," said Kapica.

The indicators identified by Kapica were the ratio of generation power
to storage days, the ratio of photovoltaic to wind energy, and a reliability
improvement indicator. He argues these factors can be used to help
scientists solve the long-standing issue of sizing energy storage units and 
power generation.

"The investors and designers of wind and solar energy systems need
indicators to help them make decisions about the size of the generator
power and storage capacity," said Kapica. "This study reveals that, in
some cases, the distance of just several dozen kilometers can improve or
decline the generation power to storage capacity ratio."

Kapica found increasing power reliability from 95% to 98% influences
the nominal power of the energy generation units at a given size of the
storage.

The indicators were used to study 5,701 locations across Europe but can
also be applied to regions across the globe.

"I have determined how increasing the capacity of energy storage
influences the possibility of decreasing the power of the generating unit
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and how does the relationship between storage size and generation power
influence the reliability of the power supply in different regions of the
continent," said Kapica.

As well as developing these indicators, Kapica identified ideal locations
in Europe where solar or wind energy could be farmed. The results can
be applied to both grid-connected systems and stand-alone systems.

Kapica explained future research might consider how renewable energy
prospects will be affected by climate change.

"There is also room for a study that takes the unit prices of various
technologies into account, as the economy is fundamental in every
investment," said Kapica.

  More information: "Wind and photovoltaic potential in Europe in the
context of mid-term energy storage," Journal of Renewable and
Sustainable Energy (2020). aip.scitation.org/doi/10.1063/1.5131560

Provided by American Institute of Physics

Citation: Finding balance between green energy storage, harvesting (2020, June 2) retrieved 20
March 2024 from https://techxplore.com/news/2020-06-green-energy-storage-harvesting.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://techxplore.com/tags/climate+change/
https://aip.scitation.org/doi/10.1063/1.5131560
https://techxplore.com/news/2020-06-green-energy-storage-harvesting.html
http://www.tcpdf.org

