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Pumped-storage hydroelectricity (PSH)

en. wikipedia.org/wiki/Pumped-storage_hydroelectricity

Pumped-storage hydroelectricity (PSH), or pumped hydroelectric energy storage (PHES), is a type of

hydroelectric energy storage used by electric power systems for load balancing.

The method stores energy in the form of gravitational potential energy of water, pumped from a lower elevation
reservoir to a higher elevation. Low-cost surplus off-peak electric power is typically used to run the pumps.

During periods of high electrical demand, the stored water is released through turbines to produce electric power.

Although the losses of the pumping process make the plant a net consumer of energy overall, the system increases
income by selling more electricity during periods of peak demand, when electricity prices are highest. If the upper
lake collects significant rainfall or is fed by a river then the plant may be a net energy producer in the manner of a

traditional hydroelectric plant.

Basic principle
At times of low electrical demand, excess generation capacity is used to pump water into the upper reservoir.

When there is higher demand, water is released back into the lower reservoir through a turbine, generating electricity.

Reversible turbine/generator assemblies act as a combined pump and turbine generator unit. Variable speed

operation further optimizes the round trip efficiency in pumped hydro storage plants.

In micro-PSH applications, a group of pumps and Pump As Turbine (PAT) could be implemented respectively for
pumping and generating phases. The same pump could be used in both modes by changing rotational direction and

speed: the operation point in pumping usually differs from the operation point in PAT mode.
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How Do Wind Turbines Work?

energy.gov/eere/wind/how-do-wind-turbines-work

Wind turbines work on a simple principle: instead of using electricity to make wind (like a fan) wind turbines use
wind to make electricity. Wind turns the propeller-like blades of a turbine around a rotor, which spins a generator,

which creates electricity.

Wind flow patterns and speeds vary greatly across the United States and are modified by bodies of water,
vegetation, and differences in the area. Humans use this wind flow, or motion energy, for many purposes: sailing,

flying a kite, and even generating electricity.

The terms "wind energy" and "wind power" both describe the process by which the wind is used to generate
mechanical power or electricity. This mechanical power can be used for specific tasks (such as grinding grain or

pumping water) or a generator can convert this mechanical power into electricity.

A wind turbine turns wind energy into electricity using the aerodynamic force from the rotor blades, which work
like an airplane wing or helicopter rotor blade. When wind flows across the blade, the air pressure on one side of

the blade decreases. The difference in air pressure across the two sides of the blade creates both lift and drag.

The force of the lift is stronger than the drag and this causes the rotor to spin. The rotor connects to the generator,
either directly (if it's a direct drive turbine) or through a shaft and a series of gears (a gearbox) that speed up
the rotation and allow for a physically smaller generator. This translation of aecrodynamic force to rotation of a

generator creates electricity.
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