


Summary
The first week of February 2022 showed clearly that Queensland needs more investment in
clean, reliability electricity supply infrastructure. Prices soared as Queensland suffered through
a heatwave and compounding coal and gas outages led the Government to publicly ask
consumers to reduce demand.

No single piece of infrastructure or change in regulation could have averted the supply crunch of
31 Jan to 4 Feb. But if the government owned generators, CS Energy and Stanwell, had each
been able to operate a 100 MW, 2 hour battery, they could have saved Queensland consumers
up to $102m and earned $3m in profit at the same time.

The Queensland Government knows we need to build new infrastructure to replace our ageing
coal fired power fleet. It earmarked $2bn in the Renewable Energy and Hydrogen Jobs Fund in
June 20211. Stanwell announced in May 2021 that it was progressing plans to build a big battery
at Tarong power station2. But no funds have been released for this project, or any other. The
Government must unblock this process and start building the infrastructure we need to avoid
these situations next summer, or the next time a coal fired generator catastrophically fails.

Queensland has been plagued by low coal power station availability and high prices since
Callide C4 catastrophically failed in May 2021. In addition, between Christmas 2021 and the end
of January 2022, Swanbank E, Kogan Creek and Callide B2 were all taken offline for unplanned
outages and were all offline between 31 January and 4 Feb, meaning nearly 2 GW of capacity
was unavailable. On 1 Feb, Tarong 2 also suffered an outage from around 3pm to 7pm.

Prices between 31 January to 4 Feb averaged $637/MWh, and spent nearly a cumulative total
of five hours above $10,000/MWh. The NEM is designed so that scarcity of supply leads to high
prices to incentivise investment in new capacity. Therefore, it is not a surprise that extra capacity
in the form of batteries could have made a huge amount of money in this period.

If we assume that batteries could have taken advantage of the price spikes, and if their
presence would not have affected the market price, two 100 MW/200 MWh batteries could have
made more than $6m in profit during this week. However, adding this much capacity to the
system at a time of extreme scarcity would have an impact on the market. Government owned
batteries could have been bid at moderate prices to shave off price peaks and keep prices down
for consumers. Based on the prices seen in this week, we estimate that 200 MW of dispatchable
capacity bid at around $1,000/MWh could have saved Queensland consumers $102m.

Most retailers and large industrial customers are covered by forward contracts so would not be
exposed immediately to these high prices. But the cost of these forward contracts is based on

2 https://www.stanwell.com/our-news/news/stanwell-advances-battery-storage-plans/
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https://www.treasury.qld.gov.au/programs-and-policies/queensland-renewable-energy-and-hydrogen-jobs-
fund/
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risk and future contract costs will increase based on these events if more capacity is not brought
online.

The money and the plans are already there to build batteries. The Queensland Government
must invest in this first step to a cheaper, greener and more reliable electricity system.
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Introduction
This analysis looks at the potential wholesale electricity market profit of two 100 MW/200 MWh,
2 hour batteries in Queensland between 31 Jan and 4 Feb 2022, and the potential impact they
could have had in lowering wholesale prices.

How much money would a battery have made
We assume that a battery would preferentially charge in the middle of the day, when solar
generation is highest and wholesale the price of power is lowest. Any analysis of battery
profitability based on past prices has perfect foresight, that is, we assume that a battery has
access to a 24 hour ahead price forecast and can use it to ensure it is fully charged and ready
when prices are high. In reality, the forecast price and demand are not always perfectly accurate
and a battery might miss sudden high price peaks, or not charge sufficiently during lower priced
periods to be able to take advantage of the higher priced periods.

However, for the period 31 Jan to 4 Feb, prices were not volatile, they were consistently high.
The periods of high price around the evening peak were well forecast. The Queensland
Government and Powerlink were publicly pleading with customers to reduce demand. This was
not a period where you needed to be a forecasting genius to know that it would be worthwhile to
be fully charged for the evening peak. Indeed, we saw CleanCo operate Wivenhoe pumped
hydro in a very predictable way, charging during the middle of the day, even though prices were
still high. In this period, Wivenhoe charged at an average of $138/MWh, compared to their
average charging price of $27/MWh for the calendar year of 2021. They were able to pay more
for charging during this week because they received an average price for generation in this
week of nearly $3,500/MWh.

Figure 1: Wivenhoe Generation and Pumping between 31 Jan and 4 Feb
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Based on AEMO’s latest cost assumptions3, we estimate that a 2 hour battery would be aiming
to receive a differential of around $200/MWh, to recoup its capital costs. That is, it wants to sell
electricity into the market at $200/MWh higher than it buys it.

On a perfect foresight model, we assumed that a battery would follow this logic to
charge/discharge:

- Always charge if price is below $0/MWh
- Always discharge if price is above $300/MWh
- Preferentially charge between 10 am and 4pm
- Charge if the price in the coming 24 hour window is going to be $200/MWh higher than

the price of the current interval
- Discharge if the price in the current interval is more than $200/MWh higher than the

lowest price of the previous 24 hour window
- For the periods of extreme supply scarcity, such as from 31 Jan to 4 Feb, charge at any

time of day and in any interval below $300/MWh, as price spikes are coming

On this logic, the two batteries would have made $6m from 31 Jan to 4 Feb. This is enough to
recoup nearly 4% of its costs, according to AEMO’s cost assumptions, in a week. A battery has
a design life of 20 years, so would break even if it recouped 5% of its costs per year.

What impact would this have on the market
As well as the perfect foresight limitations, estimating the profit of a battery based on past prices
is flawed because it assumes that a battery can be a passive offtaker of price and not influence
the market. Two 100 MW/200 MWh batteries would have a discernible impact on the market.
We have not done the market modelling necessary to forecast this in every price period.
However, in this period, it would be most influential at times of supply scarcity. Figure 2 shows
all dispatch intervals between 31 Jan and 4 Feb with prices over $9000/MWh against the
excess generation, calculated as available generation minus total demand. Note that because
this is in a contained time period, many generators would not have changed their bids, so there
are defined price points, at $1,000,  $10,000, $12,500 and market price cap of $15,1000/MWh.
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https://aemo.com.au/en/energy-systems/major-publications/integrated-system-plan-isp/2022-integrated-s
ystem-plan-isp/current-inputs-assumptions-and-scenarios
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Figure 2: Prices above $1000/MWh against excess generation between 31 Jan and 4 Feb

Figure 2  shows that although high prices occur at a range of generation levels, there is a
definite correlation between supply scarcity (low excess generation) and prices. The minimum
excess generation at each of the three price points is shown in Table 1.

Table 1: Price Points and lowest excess generation 31 Jan to 4 Feb

Price Point Lowest Excess Generation Difference

1,000 733

10,000 625 108

12,500 495 130

15,100 209 286

There is an average of 200 MW difference between each price point. To approximate the impact
of the battery at these periods of high prices, we have assumed that when the batteries are
available to discharge at 200 MW, the price drops to the next lowest price band. When there is
higher supply reserve, the batteries are assumed to not impact price.

This assumes that the batteries are bidding their capacity at, or less than $1,000/MWh, so that
they are always dispatched and able to reduce prices between these price bands. The actual
bidding behaviour of a battery would be different depending on its ownership and portfolio. A

5



privately owned battery maximising profit might bid at close to the market price cap of
$15,100/MWh, and therefore not reduce prices as significantly. A government owned battery
might operate to reduce prices even further through more complex forecasting to to maximise
operation in the highest price periods.

Results
There were 55 dispatch intervals of prices over at the three highest bands ($10,000/MWh and
over) between 31 Jan and 4 Feb. Within these, there were 26 when the batteries would have
been available to deliver 200 MW in that dispatch interval. This shows the limitation of the size
of the batteries. Batteries of longer duration storage would have been able to reduce prices
even further.

Still, shifting these 26 price points down a band reduces the average price in these intervals
from $12,700/MWh to $10,400/MWh, a reduction of $2,200/MWh.

The total cost of wholesale electricity in these dispatch intervals was $582m. With the battery
this could have been reduced to $480m, a saving of $102m for consumers.

Battery profitability
Going back and calculating the battery profit with the altered price trace, reduces their
profitability. However, it still would have made a $3m profit from 31 Jan to 4 Feb.

This is still 1.5% of the required capital cost payback, in just one week. It is nearly one-third of
the $11m profit required over a year to break even across the batteries’ 20 year lifespan.

Exclusions
This analysis has looked only at wholesale energy costs. This is most appropriate in a time of
supply scarcity as a Queensland Government owned asset should have been looking to shore
up supply. However, a battery could also have been participating in ancillary services markets
particularly Frequency Control Ancillary Services (FCAS) to achieve even higher revenue in this
period. The majority of the large batteries installed in the NEM so far rely primarily on FCAS
revenue. This will continue to be an important market but Queensland’s supply crunch shows
that there will be an increasing role for storage to play in the wholesale energy market as we
transition away from ageing coal fired power stations to a renewable future.

Conclusions
The Queensland Government should release funds from the $2bn Renewable Energy and
Hydrogen Jobs Fund to allow CS Energy and Stanwell to build the big batteries they are
planning. Had the two batteries discussed been built, they could have helped during

6



Queensland’s most recent supply crunch. The longer the Queensland Government puts off the
final investment decision, the higher the costs to consumers and the longer the desperately
needed transition to renewable energy will take.

The recent experience in Queensland shows that a battery is a very low-regret investment
option for the Queensland Government’s generators, due to the vulnerability of our electricity
system to coal fired power station outages. We need to diversify our assets.

The Queensland Government has the money and the design work to start building batteries.
Allowing both CS Energy and Stanwell to build a 100 MW/200 MWh battery could be immensely
profitable for the GOCs, whose economic future is so uncertain that the Government is not
forecasting any dividend returns in the 2020-21 to 2023-24 budget period.

If each of CS Energy and Stanwell had been able to operate a 100 MW/200 MWh battery in the
first week of February, they would have made $3m in profit and reduced electricity costs by
$102m for Queensland consumers.
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