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Green Energy Markets Pty Ltd has been engaged by Environment Victoria to undertake an assessment 
of how Victoria’s electricity market has filled the gap following the closure of the Hazelwood Power 
Station in March 2017. 
 
 
 
Summary 
 
Hazelwood Power Station representing 1600 MW of brown coal capacity closed at the end of March 
2017, various politicians and commentators raised concerns about the ability of Victoria to keep the 
lights on. The 2017 peak summer period of 2017/18 passed on 28 February this year without any 
supply-side power outages. 
 
This report looks at what has transpired over the period since the closure of Hazelwood and how its 
contribution to meeting Victoria’s electricity demand since it closed was covered. The report also 
considers the contribution that new large-scale renewables under construction and demand side 
activities will make over the coming four years. 
 
Key findings are: 

• Victoria’s energy system was reliable through a hot summer without Hazelwood with no supply-
side interruptions to the grid; 

• Hazelwood’s closure led to a significant drop in greenhouse gas emissions in Victoria – 
approximately 12 million tonnes over the year. When accounting for emissions associated with 
imported energy, the avoided emissions were just over four million tonnes; 

• The pipeline of committed renewable energy projects, behind the meter resources (such as 
efficiency and rooftop solar) and new battery storage projects continue to drive change in 
Victoria’s energy market toward a cleaner grid. 

 
1. What had been Hazelwood’s contribution? 
 

• Whilst Hazelwood had a notional capacity of 1600 MW (8 x 200 MW units) the most that it 
actually ever generated over the 2016/17 summer was 1450 MW, and often it was considerably 
lower than this (Figure 1); 

• On a “sent out” basis (after deducting auxiliaries, ie. electricity used in the power station and 
mine) the highest contribution over the 2016/17 summer was 1300 MW, many times only 1000 
MW was available, and sometimes even lower than this; 

• In Energy generation terms (on a sent out basis) Hazelwood has averaged around 10 TWh per 
annum over the last 6 years; and 

• In 2016, its last full year of operation it generated 9.2 TWh. 
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Figure 1. Hazelwood generation (Dec 2016 to 31 March 2017) 

   Source: NEM Review 
 

 
 
 
 
2. Meeting Victoria’s power needs 
 

• Victoria’s electricity consumption on an annual basis has been falling since 2011. Demand has 
reduced from 50 TWh in 2011 to less than 44 TWh in 2017; 

• The drop in consumption, over a period of strong population and economic growth, can be 
explained by: closure of the Point Henry smelter; part closure of the Portland smelter in late 
2016 and fully restored by Aug 2017. Importantly though, behind the meter rooftop solar and 
energy efficiency activities installed under the Victorian Energy Savings (VEET) scheme have 
also made a significant contribution. As an example, the VEET scheme has supported the large-
scale upgrade of lighting facilities (to high efficiency LEDs) in warehouses and commercial and 
industrial facilities; 

• Peak demand in Victoria has also fallen since 2011 (Figure 2), and similar factors that 
contributed to the reduction in energy use will also have contributed to the reduction in peak 
demand; 

• Peak demand over the 2017/18 period reached 9.1 GW, which was higher than the 8.5 GW in 
2016/17, but lower than the 9.3 GW in 2015/16. Generation required to meet peak demand 
is not required for very long. In the 2017/18 summer, demand reached above 8.0 GW for a 
total of only 40 hours, this is less than 0.5% of the time; 

• With the loss of Hazelwood’s capacity, The Australian Energy Market Operator (AEMO) 

triggered Reserve Trade provisions to secure additional reserves (RERT). This included demand 

response as well as 105 backup diesel generators (110 MW) at the old Morwell power station 

site; and 

• RERT was called upon by AEMO to assist with the peak on 19 January 2018. AEMO 

predominantly drew on short term demand reduction from the Portland Smelter. The diesel 

generators at Morwell were not required and are expected to be removed in April 2018. 
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Figure 2. Victoria’s half hourly demand since January 2011 
Source: NEM Review 
 

 
 
 
3. So how did Victoria cover the loss of Hazelwood’s contribution? (11 months to end of Summer 

2018) 
 

• Hazelwood generated 8509 GWh in the 11 months to February 2017 

• Comparing the 11 months to February 2018 to the 11 months to February 2017 when 
Hazelwood was operating, Hazelwood’s output can be seen to have been predominantly 
covered as follows: 

o Additional gas generation provided 1,200 GWh (after allowing for reduction in hydro 
output of 1,100 GWh)  

o Increased output from other brown coal fired generation in Victoria of 900 GWh 
o Reduction in net exports to other states of 5,000 GWh 
o Net import of electricity from other states of 1,500 GWh 

 

Table 1. Victorian Generation by Fuel Type  

 
 
Note:  the output of the Murray Power station which is part of Snowy is included in the above 

(AEMO notionally included it in Victoria). Murray’s output was 2,684 GWh for 11 

Months to Feb 2017 and 1,753 GWh for 11 months to Feb 2018 (931 GWh or 35% 

less). 

GWh Sent Out Wind Gas Hydro Hazelwood

Other Brown 

Coal

Total 

Generation Total Demand

11 Months to Feb 2017 3,290 856 3,422 8,509 29,435 45,512 40,567            

11 Months to Feb 2018 3,218 3,122 2,315 0 30,328 38,983 40,503            

Variance -72 2,266 -1,107 -8,509 893 -6,529 -64 
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4. Emissions Reductions 
 

• Victoria’s greenhouse gas emissions from electricity generation was 11 million tonnes lower 
over the 11 months to February 2018 as a result of Hazelwood closing (Table 3). On an annual 
basis this amounts to a reduction of 12 million tonnes. This is equivalent to 9.4% of 2005 
emissions and is well on the way to achieving the Government’s target of 15-20% below 2005 
emissions by 2020. 

• If we adjust emissions for the reduction in the net exports over the period then Victoria’s 
emissions as a direct result of its electricity consumption reduces by 3.8 million tonnes 
compared to the 11 months to February 2017.  On an annual basis this amounts to a reduction 
of 4.1 million tonnes. This is equivalent to removing 1.3 million cars from our roads. 

 
Table 3. Greenhouse Emissions from Electricity Generation  
 

 
 
 

Note: In calculating emissions for Net Exports and Imports we have assumed that net exports 
(for 11 months to Feb 2017) have the average emissions intensity of total Victorian 
generation and that net imports (for 11 months to Feb 2018) have emission intensity of 
0.9 tonnes per MWh which is equivalent to NSW black coal emissions which is assumed 
to be the marginal generation source. 

 
 
5. Contribution of renewables and demand side activities 
 

• Only two small wind Farms (Kiata, 31 MW and Yaloak South, 29 MW) came on line since 
Hazelwood closed. Both of these wind farms first started generating electricity towards the 
end of 2017. We did have a full year contribution from Ararat wind farm which offset the 
lower output from the other operating wind farms (due to less favourable wind conditions 
compared to the 11 months to Feb 2017). 

• There were 1594 MW of large-scale renewables projects under construction in Victoria at 15 
March 2018 (Table 2). These projects have all reached financial close and are proceeding and 
are expected to produce 4,712 GWh per annum when fully operational over the next 18 
months or so. 

  

Emissions '000 Tpa Gas Hazelwood

Other Brown 

Coal Total

Export/ 

Imports

Net 

Emissions

11 Months to Feb 2017 485 13,241 39,439 53,165 -5,776 47,388

11 Months to Feb 2018 1,755 0 40,501 42,255 1,368 43,623

Variance 1,270 -13,241 1,062 -10,909 7,144 -3,765 

% change 262.1% 2.7% -20.5% -7.9%
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Table 2. Large-scale renewable projects under construction (15 March 2018) 
 

 
 

• 203 MW of rooftop solar PV was installed in Victoria in 2017, on an annual basis this will result 
in 245 GWh of generation which will be seen by the system as a reduction in demand. This 
level of activity is expected to be sustained over the next four years. 

• Energy Savings activities installed under the VEET scheme are expected to contribute 500 GWh 
of energy savings per annum (and 120 MW of peak demand reduction). This level of activity 
could readily be sustained into the future. 

 
 

6. Reliability of Victoria’s remaining Brown Coal Generators 
 
AEMO in a report to the Commonwealth Government (Guardian 23 March 2018) is reported to have 
stated: 

“.. its experience in running the national electricity market over the past two summers 
indicates that a combination of higher-than-average temperatures, unplanned generation 
outages and loss of generation owing to weather conditions have pushed the grid into “lack 
of reserve” conditions. “ 

 
In the case of Victorian gas and coal plant, there were a total of 18 unplanned outages over the last 
summer. The Australia Institute as part of its “Gas & Coal Watch” published details of generation plant 
outages refer to http://www.tai.org.au. 
 
The chart below (Figure 3) shows the sent-out generation capacity of Victoria’s three brown-coal fired 
generators over the last summer. Units going offline can be clearly seen and on a number of occasions 
several units were offline at the same time. 
  

Project Fuel Source

Capacity 

(MW)

Bannerton Solar Farm Solar 88.0              

Deakin Waurn Ponds solar array Solar 7.3                

Gannawarra Solar Farm Solar 52.8              

Karadoc Solar Farm Solar 112.0           

Swan Hill Solar Farm Solar 19.0              

Wemen Solar Farm Solar 88.0              

Yatpool Solar Park Solar 81.0              

448.1           

Bulgana Wind Farm Wind 196.0           

Maroona Wind Farm - Vic Wind 6.9                

Mount Gellibrand Wind Farm Wind 132.0           

Murra Warra Wind Farm Wind 226.0           

Salt Creek Wind Farm Wind 54.0              

Stockyard Hill Wind Farm Wind 530.0           

Wannon Water - Portland Wind 0.8                

1,145.7        

1,593.8        

http://www.tai.org.au/
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Figure 3. Brown Coal Generation (sent out) over summer to Feb 2018  (Half hourly) 
   Source: NEM Review 

 
 
 

 
7. How renewable energy is providing the generation of the future 
 
A broad range of renewable energy and demand side resources have been committed the results of 
which will only become apparent over the coming years: 
 

• Roof top solar and energy savings activities under the VEET scheme delivered 250 GWh 
and 500 GWh of electricity savings respectively over the 2017 calendar year. It is feasible 
that at least this level of activity could be maintained under current policy settings over 
the next four years, with significant potential to be accelerated under the right policy 
settings: 

• When we allow for a full year’s generation for the Ararat, Kiata and Yaloak South wind 
farms then nearly 1000 GWh of additional generation is expected per annum; and 

• The 1,594 MW of large scale wind and solar projects that were under construction at 15 
March 2018 are expected to deliver 4,712 GWh per annum when at full production. 

 
Table 4. Committed Generation and Demand-side Resources  
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Victoria’s peak demand over the 2017/18 summer was 9100 MW on 28 January at 6.00pm 
(Figure 4). At this point wind was generating 328 MW and rooftop solar was generating 171 
MW, this represented 20% of the combined wind and solar installed capacity (1222MW wind 
and 1207 MW rooftop solar). We have considered the highest 20 peak half hours over summer 
which occurred over the periods; 18 and 19th January, 28 January and 7 February. Over these 
periods wind and solar generated an average of 653 MW (27% of installed capacity). The 
minimum generation was 327 MW (14% of capacity) on 28 January at 7.00 pm.  
 
Figure 4. Renewable generation – top 20 Peak summer half hours 
 

 
  

Renewable and distributed energy resources that have come on line, or will come on line from 1 
January 2017 will make an important contribution to meeting future peak demand: 
 

• Energy savings activities could contribute an additional 120 MW of peak demand 
reduction each year so that by 2021 an additional 600 MW of demand reduction was 
delivered; 

• Battery storage systems are being rolled out at an increasing rate in the residential and 
commercial/industrial sectors. Industry sources estimate that at least 20 MW would have 
been installed in Victoria in 2017 and that this amount will continue to grow. If we were 
to assume this grows at a conservative 10 MW per annum then by 2021 an additional 200 
MW would be installed; 

• Large-scale battery systems of 50 MW have been committed and received 
Commonwealth and state Government support; 

• We assume that peak demand will continued to be pushed back later by the rollout of 
roof-top solar. However peak demand will be lower than would otherwise be the case and 
so the additional 1000 MW of roof-top solar that will be installed over the 5 years to 2021 
can be expected to contribute at least 15% of its capacity  - say 150 MW (rooftop PV 
output averaged 28% of installed capacity over the highest 20 half hour demand periods 
over last summer – Figure 4); 

• The additional 1594 MW of large-scale renewable projects under construction and 300 
MW of wind farms that had not yet reached full production at the time of Hazelwood’s 
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closure (1894 MW) will also make a contribution to meeting peak summer demand (even 
though they may not be dispatchable per se). Based on the contribution over the last 
summer period (Figure 4) of 27% we estimate that this would amount to 511 MW. Even if 
we were to assume the minimum contribution over the last summer of 13.5% of capacity, 
this would still amount to a significant 256 MW. 
 
 

Conclusion 
 

• Victoria’s energy system was reliable through a hot summer without Hazelwood with no 
supply-side interruptions to the grid; 

• AEMO triggered reserve trader provisions and secured standby reserves. Some demand 
response was used on 19 January 2018, however the standby generators in Morwell were not 
required; 

• Hazelwood’s closure led to a significant drop in greenhouse gas emissions in Victoria – 
approximately 12 million tonnes over the year. When accounting for emissions associated 
with imported energy, the avoided emissions were just over four million tonnes; and 

• Large-scale renewable energy projects that are currently under construction, together with 
behind the meter distributed resources (such as efficiency and rooftop solar) and new battery 
storage projects will increasingly contribute to meeting Victoria’s electricity demand and peak 
demand requirements. 

 
 




