
 

Should we worry about wasting renewable
energy? Why 'spilling' excess power is
expected—and efficient
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In Australia's electricity system, more and more energy from sunlight
and wind is being "spilled"—or not converted to electricity.
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In the last year, the amount of renewable energy spilled was roughly
equivalent to the annual consumption of 750,000 typical households, or
three months of consumption for the state of South Australia. Some have
attributed these dynamics as being driven by a "solar power glut."

At face value, this seems like a terrible waste of renewable energy, even
more so in the face of a slump in rate of renewable energy growth and
the pressing need to reduce emissions.

But the story is more complex. Such spillage, also known as curtailment,
is also an expected and efficient feature of renewable energy systems.

What is 'spilled energy'?

The energy market operator defines spilled energy as "energy from
variable renewable energy resources that could be generated but is
unable to be delivered."

It represents energy that could have been converted to electricity, but
wasn't. The unconverted energy simply remains in the environment.

It is typically broken down into two categories, based on the cause of the
spillage. Firstly, there is curtailment based on the operation of the
transmission network. Power generation can be constrained due to
operation limits or congestion in the network, resulting in spilled energy.
This can occur when there are too many generators in the same area,
trying to send power through the same transmission line. Secondly, a
generator may reduce output due to low market prices, which the
operator calls "economic spill" also known as "economic curtailment."

The amount of this curtailment has been growing in recent years. In the
last 12 months this curtailed energy represents more than 8.5% of the
total potential. This varies considerably by region, with as much 12%
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spilled in Victoria in the last year.

Why is spillage efficient?

It doesn't make economic sense to try and utilize every renewable
electron. The cost to store, transmit and utilize every single watt of
power from a renewable energy source would be exorbitant.

For example, we don't build additional highway lanes to accommodate
traffic for the busiest single hour on an Easter weekend. In a similar
way, it doesn't make sense to build transmission to ensure every single
watt is transferred. This would be expensive and result in severely
underused infrastucture. For the more common weather
conditions—when it isn't blowing a gale or in the middle of a sunny
day—the network would be considerably oversized.

Studies that model energy systems primarily powered by renewables
commonly find it is more economically efficient to build additional
renewable capacity, and spill some generation when there is an
abundance of supply above demand.

The Integrated System Plan, a roadmap for the electricity system
prepared by Australia's energy market operator, projects an increase of
renewable energy curtailment in the best case scenario. Approximately
20% of renewable generation is expected to be spilled by 2050. This is
roughly equivalent to the current consumption of the state of New South
Wales.

On one level, this shouldn't be surprising.

Households often buy larger solar PV system relative to their
consumption.
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And it's now common practice to install solar panels in excess of the
capacity of the inverter to convert the power and send it to the home or
grid. This is usually done to maximize use of the inverter and exports
across a limited connection.

These two examples are broadly analogous to what happens on the grid,
with economic curtailment and transmission-based curtailment.

Are current levels efficient?

At a system-wide level, current levels of spillage are above what was
expected. The integrated system plan suggests curtailment rates of
around 5% might be considered appropriate for today's penetration of
renewable energy, compared with the today's level of around 8.5%. This
difference relates to how things are working in the real world, including
how rules around accessing transmission capacity currently work.

A recent discussion paper from the Australian Energy Market
Commission highlights this mismatch, and suggest that "in the absence
of reform, actual levels of curtailment are likely to exceed the levels
forecast in the ISP," pointing to issues with the current arrangements for
generators accessing transmission capacity.

They imply the current system is resulting in higher than expected
congestion, leading to increased costs for consumers and potentially
unnecessary transmission builds. Managing transmission access remains
a challenge for developers building new renewables projects.

Australia's fleet of coal-fired power generators is another key driver of
economic curtailment. While coal generators are more flexible than
commonly understood, they have their limits. Specifically, they can only
reduce operation down so far, to so-called minimum generation levels.
Below these levels, they have to turn off completely, which is a costly
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exercise.

Coal generators therefore prefer to continue to generate, even at negative
prices, rather than completely shut down. As a consequence, and to
avoid paying to generate, renewable energy is spilled, rather than coal
shutdown. In the context of the energy transition and the need to reduce
emissions we actually have a glut of coal, rather than renewables.

Where to next?

The curtailment story is complex. On the one hand it is an expected
phenomenon, and one we should get used to as we transition more
toward a renewable-dominated electricity system. We should, however,
be encouraging consumers to make use of this abundance of renewable
generation where possible, such as by shifting their usage to the middle
of the day.

On the other hand, some of these levels of curtailment are beyond what
is expected. That's in part because we still have an excess of coal power.
We separately need to ensure grid congestion is properly managed, and
access arrangements are reformed, to prevent unnecessary costs to
consumers and renewable developers alike.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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