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A recent case in point is the AGL CFO, which is very instructive. In the AGL CFO’s 
presentation to the Macquarie Australia Conference on 2 May he stated at pages 3-4 of the 
speaking notes (see attachment and link below): 
 

"Renewable costs are coming down. Based on our latest analysis, the levelised cost 
of wind generation is about 65 dollars per megawatt hour and the equivalent cost of 
solar is about is around 75 dollars. Wind is coming down slowly while solar is 
coming down rapidly. The issue for renewables is the cost of firming their output 
which using gas peaking increases the like-for-like cost to about $100 for wind and 
$125 for solar." 

 
It would be interesting to see what the cost of “firming” wind and solar with batteries would be, 
but this was not provided. Ie, are these figures realistic - or optimistic? 
 
But the AGL CFO did make the following interesting comments on battery storage (emphasis 
added): 
 

"When the sun doesn't shine and the wind doesn't blow you need to move your 
energy around. So, the answer can only be storage. So, imagine it’s the year 2050. 
AGL has closed Australia’s last coal-fired power station, Loy Yang A, in 2048, in 
line with the Greenhouse Gas Policy we first articulated in 2015. Consistent with that 
policy, the Liddell and Bayswater power stations have been closed in 2022 and 2035 
respectively. And, assuming a rational assessment of cost and carbon efficiency are 
the drivers, all other coal- fired power will have closed prior to Loy Yang A. So, 
think about what that world looks like and what we are going to need to do to get 
there? I will build a scenario using assumptions which are not fixed, but are 
illustrative. Today, NEM demand is about 170 terawatt hours, which takes about 60 
gigawatts of capacity to supply. Let’s assume NEM demand is 200 terawatt hours by 
2050. It might be higher driven by electric vehicles and general growth. It might be 
lower driven by energy efficiency and the closure of heavy industry. 

Now if you want to supply 200 terawatt hours of renewable energy, you need – again 
in approximate terms – maybe 90 gigawatts of renewable generation. That compares 
with roughly 15 gigawatts of installed today, implying a need for 75 gigawatts of 
new renewable capacity. It’s fair to assume some of that will come from rooftop 
solar, especially if complemented by home batteries. AEMO forecasts another 5 to 
10 gigawatts of rooftop solar will be installed by 2035, so let’s assume we reach 15 
gigawatts rooftop solar by 2050. The point being rooftop space is limited compared 
with demand, so while rooftop solar will deliver some of what is needed, the 
majority still looks like coming from grid-scale installations. 

That’s an awful lot of installed capacity: indeed, at today’s cost of about 2 million 
dollars per megawatt, you’re talking about 150 billion dollars of new capacity.  

Of course, we expect costs to fall further. But we also need the storage to time shift 
that generation capacity into the periods of the day when it is required. So, what 
we're starting to think more and more about is, what does such a world look like. 
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How many batteries does it require? One way of estimating this is using the model 
we just discussed of moving energy. That is, if 65 per cent of renewable energy 
generated has to be time shifted intra-day to match demand, then you roughly need 
to build 350 gigawatt hours of storage. 

In physical terms, with today’s technology, if that storage was provided by 
batteries, this would fill some 350,000 44-foot storage containers, which if laid end 
to end would stretch from Sydney to Perth with plenty to spare.  

The devil as always is in the detail.  

You could argue for more storage needed to cover peak days and multiple days for 
security. And you could argue for less storage as you start to finesse the matching of 
demand and supply. But it gives an order of magnitude. We assumed a longer-term 
storage cost of 300,000 dollars per megawatt hour. This is about a third to a half of 
today’s costs, which feels reasonable given the expected falls to come. But it still 
suggests about 100 billion dollars of storage investment could be needed in the 
NEM.  

So, however you look at it, the investment potential for renewables and storage is 
colossal." 

So, picking up on all of this, the AGL CFO is saying that based on some optimistic figures as to 
energy output from wind and solar and the future cost of storage, a 2050 zero emissions network 
would require an investment of $250 BILLION. 
 
I think it would be very interesting to calculate the required return on this investment and what 
this would mean in terms of the cost of a MW of energy in 2050. 
 
It would also be interesting to map where the necessary wind farms, solar farms and battery 
storage would be located - and then to think about whether the local communities would accept 
this. Ie, is it really going to be politically acceptable to build all of the intermittent generation 
AGL is assuming over the next 30 odd years? 
 
An additional point here is that AGL has, in briefings to the media, walked away from the above 
figures (even though there were made in a release to the ASX and have never been officially 
changed) - and AGL has done this by referring to the PPA price Origin struck for the sale of the 
Stockyard Hill wind farm development in Victoria. The price Origin will pay is $55/MWH, but 
this is an artificial price, as the other part of the negotiation was the price it received for the sale 
of the wind farm development; i.e., there was a trade off between the price to be paid for the 
energy output and the price received for the sale of the property and development approval, so it 
can be reasonably argued that the $55 figure is an artificial price. 
 
LEVELISED COST OF INTERMITTENT GENERATION VERSUS BROWNFIELD 
COAL AND THE COST OF CONNECTING TO THE GRID 
 
The advocates of intermittent generation compare the cost of that generation with the cost of 
new coal; i.e., they focus on the cost of a Greenfield coal-fired generator. 
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But what they do not raise, especially in the context of Liddell, is the cost of “firm” wind and 
solar versus the cost of upgrading an existing coal-fired generator and/or the cost of a HELE 
plant at an existing site with existing infrastructure. 
 
This last point also highlights the fact that the Levelled Cost of Generation looks as the cost of 
generation from the generator’s perspective, but I would submit that Governments need to look 
at the cost of delivering energy to end customers and, therefore, must take into account the 
additional costs of connecting to the grid for the various generation sources.  
 
Coal fired generators are large sources of energy at a centralised point, whereas intermittent 
generators are spread out over a wide geographical area and, over time as the best sites are used, 
will be further and further away from major population centres. Thus the cost of connecting a 
1,500MW nameplate capacity coal fired generator to the grid will be far less than connecting a 
combined 1,500MWs of geographically dispersed intermittent generation to the grid - and 
imagine the additional costs if this intermittent generation actually matched the energy output of 
this 1,500MW nameplate capacity coal fired generator (which theoretically 
would mean a nameplate capacity of over 4,500MW).  
 
An additional point not raised in the AGL CFO’s comments on the cost 
of getting to a zero emissions position in 2050 is the potentially greater 
need for interconnections to connect the differing generating sources in 
the different States in order to maximise the integration of these 
dispersed energy sources; e.g., the Southern States are more favourable 
for wind generation, whereas Queensland is more favourable for solar. 
 
I would note here that the general rule of thumb in the energy sector is that you add on an 
additional 10% of the cost of new generation to take account of the cost of connecting that new 
generation to the grid. Thus the corresponding figures from the AGL CFO for “firm” wind and 
solar with the additional costs of connecting to the grid would be: $110 for wind and $137.50 
for solar. 
 
Analysis by Delta Electricity -  

 - demonstrates that the most cost effective way of supplying continuous 
dispatchable energy is through upgrading existing coal fired plants through improvements of 
efficiency, etc and construction of new coal fired plants on existing sites, which then allows 
access to the existing infrastructure and, more than likely, significantly reduces the timeline for 
planning approvals. 
 
The cost of a 1,000MW HELE plant at an existing site would be around $2.2 Billion. 
 
When you add up all of the components of AGL’s Liddell replacement scenario (which was 
spelt out at AGL’s Full Year Profit Results announcement last month), the capital outlay is in 
excess of $2 Billion, and this is before accounting for the necessary “firming” capacity from gas 
peakers and/or battery storage and does not take into account the additional costs that would be 
borne by consumers for connecting this new intermittent generation, etc to the grid.  
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