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Summer is the time of heatwaves in many parts of Australia. Hot weather has historically placed significant
demand on the electricity system, increasingly so over the past decades with the increased use of air conditioners
in homes and businesses. Heatwaves (three or more days of unusually high temperatures) place the grid in many
parts of mainland Australia under great stress, sometimes resulting in blackouts. These can be caused by a
number of factors: local faults, bushfires or generator faults. This paper has been prepared by the Australian
Energy Council to help media report on heatwaves and electricity supply during the summer period.

Peak (maximum) demand
Peak demand is the maximum amount of electricity demanded by a state or region over a given period of time.
It’s important because the electricity grid is built to meet these peak demand events. In most states in Australia
(except Tasmania) peak demand occurs in summer during heatwaves. Peak demand is measured in megawatts
(MW), which is a measure of electricity capacity. The scorecard for peak demand events and the season they
occurred are shown below.

Note: The WA data covers the South West Interconnected System (SWIS), which serves Perth and the major
population centres in the state’s south west region.

Peak demand by state, 1998-2016
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Many of these peak demand events occurred five or more years ago. That’s the result of a combination of the
increase in rooftop solar PV and reduced demand from large industrial facilities, some of which have closed or
reduced demand. The exception to this is Queensland and Western Australia. In Queensland large uptake of
rooftop solar PV has been offset by growing demand, particularly in compressing LNG for export. In WA
residential energy demand growth is attributed to population growth and increased use of electrical appliances,
including air conditioning. The chart above shows the trend for peak demand in summer and winter over the past
few years.
Heatwaves (three or more days of unusually high temperatures) occur across Australia. They are particularly
prevalent, and have the biggest impact on the electricity grid in January and February in South Australia and
Victoria.

What we know about heatwaves and electricity demand
Just as heatwaves are predictable, so there are a range of factors which can vary the level of demand:


Duration of the heatwave: both temperatures and electricity demand tend to increase in the third and fourth
days of consecutive hot days, as air conditioners increase output to manage the accumulating heat load
in buildings;



School holidays and weekends: demand tends to be higher towards the end of January (or February)
when schools and businesses have returned to work, and weekdays have higher demand than weekends;



Solar photovoltaic (PV): increased deployment of rooftop solar PV is helping to both reduce system
demand during most summer heatwave peaks (providing there is no cloud cover) and is pushing the
maximum peak event to later in the day.

These effects can be seen in the demand profile of the last South Australian heatwave in January 2014. Demand
increased cumulatively as the heatwave progressed through the week, while the effect of rooftop PV is to shift
peak demand later each evening.

Contribution to Operational Demand plus Solar – South Australia

Source: AEMO
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What happens in a heatwave?
We know when heatwaves are coming and plan accordingly. Most maintenance is suspended to ensure that the
system is able to meet demand. Not only is the grid put under stress by heavy loads, but high temperatures and
associated heavy loads can impair the operation of key infrastructure like generators and transmission lines.
Bushfires or the risk of bushfires can force transmission lines to be switched off. These impairments can and do
impact on the operation of the system.
In preparation for an extreme heatwave, some large industrial customers will undertake voluntary load shedding.
That is, they agree to switch off part of or all of their operations. This helps reduce demand on those days. Some
industrial customers have greater flexibility than others in being able to voluntarily reduce their electricity demand
on these days.
During hot days, it is not unusual to see high spot prices in the wholesale electricity market in that state. This is
how the market is designed to work. Higher prices signal to generators to enter the market to help meet supply.
Peak generators are built specifically for these types of events, and can sometimes run for only a few days a year.
These higher wholesale prices do not translate into higher retail electricity prices during a heatwave with retail
prices set across a full year.
As rooftop solar PV is operating behind the residential meter, we can only estimate its total generation. Its impact
on the data grid looks like reduced demand, when in fact it is just a different, distributed source of generation.

Types of blackouts
There are two basic types of blackout that can occur during a heatwave.
1. Localised blackouts: generally the result of a fault in the local network. These are generally signaled by
local network operators via websites, twitter and other social media. They can involve a few or a few
thousand households, depending on the fault, and supply is restored once the fault is repaired.
2. Involuntary load shedding: In the event that there is not enough supply to meet demand, then the market
operator will switch off regions across the grid until increased supply can be restored or demand reduces,
generally in the evening. These are known as rolling blackouts, as different parts of the grid take turns
being without power.
The shortage of electricity supply can be the result of a number of factors: It could be a fault or heat related stress
in a generator or generators which reduces supply at critical times, or a transmission line may be reduced in output
because of high temperatures (the lines can sag under heavy load and high temperatures), or shut off because of
the risk of bushfires. Any of these events, under certain conditions, can increase the risk of blackouts.
Most heatwave blackouts, however, affect only parts of the grid at any time.

What is the impact of recent and announced power stations closing?
In May this year the 544MW Northern Power Station closed in South Australia. It was the last remaining coal-fired
generator in that state. In March 2017, the 1600MW Hazelwood power station will close in Victoria. The Australian
Energy Market Operator (AEMO) has assessed the market in South Australia and Victoria and has advised there
is sufficient generation to meet maximum demand.
AEMO forecast the closure of Hazelwood will put Victoria’s firm capacity reserves (power stations that can be
turned on and off) at -145MW. Assuming imports of up to 590MW from Tasmania into Victoria and 400MW from
NSW, it is possible for Victoria to meet its maximum demand and still supply South Australia.
The closure of these power stations has increased the cost of wholesale electricity, as there is reduced supply to
meet the same demand. This has flowed through to higher power prices in South Australia and Victoria.
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What is the impact of increased renewable energy during a heatwave?
As discussed earlier, rooftop solar PV contributes to the supply of electricity on hot days. Wind generators also
contribute to the generation supply during heatwaves, depending on the amount of wind blowing.
South Australia has the highest penetration of intermittent renewable generation in an isolated grid in the world.
Around 40 per cent of that state’s generation comes from wind energy. What this means during a heatwave is
that this generation is only available if the wind is blowing. While there is technically sufficient capacity to meet
demand in South Australia even if there is no wind blowing during a heatwave, the grid is increasingly vulnerable
during these conditions.
Increased use of renewable energy will require careful planning to ensure that these risks are managed so we can
continue to decarbonise supply whilst maintaining reliability.
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