Integration of Wind Energy with Compressed Air Energy Storage (CAES)
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CAES pre-compresses the air using off-peak electrical power which is taken from
the grid to drive a motor (rather than using gas from the GT plant) and stores it in

Capital Cost of Energy Storage Technologies (1

energy storage technologies by utilizing Nebraska’s natural resources such as High Plains large storage reservoirs. When the GT is producing electricity during peak hours,

The main goal of this project is to investigate the feasibility and economic analysis of large-scale

the compressed air is released from the storage facility and used in the GT cycle. As

Aquifer and abandoned underground storage facilities for compressed air energy storage (CAES)

Cuality Applications

e Difficulty in identifying underground reservoirs
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reservoir. This will potentially foster the growth of Nebraska’s intermittent renewable energy = E'EHEUWEL a result, In.st.ea(.i of using expensive gas to compress the air, cheaper off-peak base
sources such as wind, and for their integrationinto an electric utility portfolio and into the grid = =[5 -apatiors load electricity is used [3].
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Overview of Energy Storage Techniques Schematic Diagram of CAES model

The CAES unit compresses air into a storage volume up to a specified
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MW) and Storage (Pumped-Hydroele e — reservoir capacity. The CAES expander utilizes this compressed air, along
Capacities (>100 ct;::c Ener)gy Pumped-Hydroelectric (E::::;gﬁig gAe')f with natural gas, to generate electricity whenever the wind park power
MWh) oroee Energy Storage) Main Access Tunnel falls below the (constant) demand level. Transmitted electricity
YT — - LI T2y undergoes power-dependent losses. SC and CC gas turbine plants (if
(1-50 MW) and BES FBES e A o [ present) are then dispatched to make up any shortfall, up to the required
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Storage Capacities (Flywheel Energy (Super-capacitor (IS\;:per-ic_)n;I ucting . . . . I,
Storage) Energy Storage) ag;‘ti::g;ergy PHES is the most mature and largest storage technique available and consists of Dumped | osses E
two large reservoirs located at different elevations and a number of pump/turbine
units. During off-peak electrical demand, water is pumped from the lower reservoir
R e HESS TESS EVs to the higher reservoir vyhere it is stored until it is nee.ded. Once required the water Wind Wind CAES Transmission SC + CC Output
Systems (Hydrogen Energy (Thermal Energy (Electric Vehicles) in the upper reservoir is released through the turbines, which are connected to resource park line plants power
SRS SR SR generators that produce electricity [2].
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