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Energy storage is that disruptive technology that many of us power system
engineers have been waiting for our entire professional lives. It is disruptive in the
same nature as PCs, the Internet and so on.

Why would I state something like this?

Energy storage can come in many different forms with electro-chemical being one
of the most common forms. The one key characteristic that causes it to become
the ultimate disruptor is in its ability to be both a consumer and a generator.

 It is a consumer when it takes on electricity to load up on the charge
 It is a generator when it discharges electricity back into the grid.

There is no other device with a capability such as this in the power system arena.
Every other device in the grid is a consumer, a generator or a conductor. The ability
to disrupt comes from being able to consume when there is either excess energy in
the grid and deliver energy back to the grid when there is a need.

Why is this important?

Consumption of electricity follows a profile during the day with a couple of peaks
and valleys. This type of consumption pattern forces utilities across the world to
commit their generating units based on a cost/location profile. As a result, there
are always some generators that deliver power for only a few hours a day (also
known as peaking plants), week or month leading to a very inefficient use of their
capacity. As a result, the overall cost of power supply goes up to cover the fixed
and operating costs of these peaking plants which are also some of the more
inefficient plants in the system.

Over the last few years, Demand Response was considered as the ultimate
response to this issue – however, for Demand Response to deliver results,
consumers need to curtail their load either voluntarily or remotely under external
control. This has not yet proven to be very successful mainly because customers
have not yet agreed to change their consumption behavior especially during utility
peak periods or congestion times.

Will Energy Storage Help or Hurt Utilities?  
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Where is the value of Energy Storage?

Energy storage can deliver value in several different ways:
Consume energy (charge up) when prices are low and deliver energy
(discharge) when prices are high or there is congestion in the grid.
Capable of being placed in locations close to consumption to avoid congestion
and also capable of supporting needs either at transmission and/or distribution
level.

From a location perspective and from a permitting perspective, it is generally
considered far easier to install storage at any location on the grid based on need
instead of based on specific locations only where it was possible to get permitting
to install generators.

The value, as a result, comes from the ability of the storage device to smooth out
the load profile, thereby allowing (1) better use of the full capacity from all forms of
generators and (2) being able to make fuller use of supply from renewable sources
of energy by allowing them to deliver generation when they are capable.

What is holding us back?

The main aspect holding us back from going all out with energy storage is cost. As
costs come down, it is reasonable to expect that storage will play a major role in
utility grid design and also allow the utility grid to accept more supply from
renewable sources.
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