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An Open Letter Concerning AEMO’s 2022 Integrated System Plan 
 

To:  Jane McNamara, GM Stakeholder Engagement AEMO 

CC: 

 

 

 

 

3 October 2022 

 

Dear Ms McNamara 

 

Thank you for your respectful and informative letter of 13 September in reply to our Open Letter to 

Mr Westerman, CEO. I would like to clarify and correct some important points in your letter. 

You express confidence in the 2022 ISP for meeting “…the goals of a reliable, affordable and low 

emissions electricity system”.  

You note involvement of over 1500 NEM stakeholders in 31 forums and 198 submissions in 

development of the ISP. It must therefore be asked: how could a single individual or even a small group 

stand up to such an exhaustive process to speak a truth that has eluded so many? 

History is littered with exactly this phenomenon. I offer two stark reminders: a) In 1986 NASA 

managers dismissed concerns of one Thiokol engineer who warned against the imminent launch of 

the Space Shuttle in cold temperatures. The tragedy of the Challenger Shuttle explosion followed; b) 

Boeing designed the 737 Max jetliner with a new flight control system. A dangerous single point failure 

causing loss of control was called out by design engineers. Boeing and FAA failed to act. The Indonesian 

and Ethiopian crashes killed hundreds and resulted in over $80 billion in direct/indirect costs. 

There are many, many others. The lesson is that responsible managers ought to listen carefully and 

make good decisions based on real facts, not popular consensus. Science progresses based on 

evidence – often by a single scientist – not consensus. For this reason, we persist in our efforts to make 

independent assessments – unbiased by money, ideology or politics – of the “once-in-a-century 

transformation” (ISP p7) of our NEM.  

Reliability and cost effectiveness of electricity supply are critical to the productivity and efficiency of 

the national economy. AEMO is the caretaker and architect of the future NEM: all Australians are 

stakeholders, not just the 1500.  

AEMO’s commitment to openness and transparency are exemplary. Our 26 page submission was 

included in the 198 submissions on the draft ISP last February. Our concerns for reliability, system 

costs and emissions were clearly stated and based entirely on AEMO’s ISP data. However…AEMO’s 

2022 ISP Consultation Summary Report in June pointedly avoided addressing our main conclusion that 

the ISP fails to meet any of its goals for reliability, cost and emissions. 

This open letter on reliability addresses the specific points raised in your letter. In summary:  

1. Use of a design reserve margin as an input to the design process is standard systems engineering 

practice, entirely consistent with electricity rules for reliability, which address the output of the 
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design process. Our design margin is consistent with 2019-20 AER data showing a 20% reserve 

margin of dispatchable generation vs maximum demand, when the grid was really reliable. 

2. The maximum demand data we used for our analysis was NOT based on 10% POE maximum 

demand as suggested. It was AEMO’s draft 2022 ISP demand data dated 17 December 2021, which 

did not specify POE. AEMO’s ESOO report (31 August) provides both 10% and 50% POE maximum 

demand data, which clearly shows the draft 2022 ISP demand data was 50% POE data.  

3. However….for a system required to meet a 0.002% maximum unserved energy (USE) rule, one 

would surely want to use a higher worst-case maximum demand. Note: even 10% POE maximum 

demand is exceeded 36 days per year; 0.002% is a maximum outage of just 10.5 minutes per year. 

4. The ESOO supports our conclusions with results of AEMO’s sophisticated 10 year reliability 

analysis, a whole-of-system analysis with ISP data. ESOO plainly shows (Appendices A1 through A5) 

that USE (Central – Step Change) in NSW, QLD, SA and VIC skyrockets above the 0.002% electricity 

rule within the next 5 years. The ESOO states (P65): “…the 2022 ESOO identifies numerous 

reliability gaps over the 10-year horizon”. 

5. Our 20 August 2022 reliability analysis of the ISP, focused on 2030, 2040 and 2050, demonstrated 

significant power deficits, often exceeding even the design reserve margin of 20% when all power 

generation is operating. In fact, using 2022 ISP data, the dispatchable reserve margin over forecast 

maximum demand (50% POE) for these years is deeply negative. This is simply due to inadequate 

dispatchable generation, including storage. A high risk of blackouts is a certainty. 

6. Why else have AEMO and the regulatory agencies moved to implement an Orwellian Demand Side 

Participation scheme which intrusively monitors household consumption and uses AI software 

algorithms to turn off major loads such as heaters, air conditioners, EV chargers, etc. when the grid 

inevitably falls short of supply? Is this not stark evidence of grid design failure?  

7. The ISP acknowledges social licence is required for such a DSP scheme, yet AEMO is moving forward 
without general public awareness or acceptance. Most likely, Australians once duly informed, will 
not grant it, thus reinforcing the absolute need to properly design a reliable grid using technology 
which is demonstrably reliable and affordable on a whole-of-system, whole-of-life basis.  

8. Your stated reliance on CSIRO’s GenCost report’s cost models is entirely misplaced as it is not a 
whole-of-system, whole-of-life analysis. CSIRO notes (P54) “LCOE is a simple screening tool for 
quickly determining the relative competitiveness of electricity generation technologies. It is not a 
substitute for…..electricity system modelling which provide(s) more realistic representations of 
electricity generation…..operational costs and performance.” 

In conclusion:  

 AEMO needs to abandon the ISP design and start over with a proper systems engineering 

approach to meeting the goals you have stated.  

 A fully transparent whole-of-system, whole-of-life assessment of reliability, total costs and 

emissions of any future grid design should be front and centre in future ISPs.  

 We strongly urge AEMO to expand its use of truly independent experts, of whom there are 

many, who have no monetary stake in an ever increasingly costly electricity grid nor any 

attachments to either ideological or political beliefs that might affect their advice. 

Further explanatory material follows in the Addendums below. 

Yours sincerely,  

 
Dr James Taylor 
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Addendum 1 

Design Reserve Margin vs Reliability Rule 

AEMO suggests that our use of a design reserve margin criteria of 20% is at odds with National 

Electricity Rules for reliability of 99.998% - or 0.002% in Unserved Energy (USE). The two are different 

but are complementary.  

Without a design criteria providing top-level guidance for the start of the system design process, the 

design process will be ‘hit and miss’. A reliability rule is aimed at assessing the design after it is 

complete and during operations. Both are necessary – one is a design criteria and the other is an 

operating verification criteria.  

A dispatchable power reserve margin above maximum demand is fundamental for a reliable grid 

design. It traditionally guards against unexpected facility failures, scheduled maintenance outages, 

extreme events and transmission failures. It has NEVER been for extremes in wind and solar outputs.  

AEMO has frequently referred to the reserve margin of dispatchable generating capacity over 

maximum demand in its past documentation, but perhaps lines are blurring.  Is AEMO resorting to a 

reserve margin more broadly as ‘expected power generation of any kind’ over maximum demand? But 

renewable energy predictions are fickle – they are weather dependent and non-dispatchable. 

A ‘once in a century attempt’ to replace a reliable grid with one based on intermittent and highly 

variable renewable energy, without an adequate dispatchable reserve margin, is a futile pursuit. Are 

the lessons of California, Texas, the UK and Europe not relevant? 

AEMO’s public warnings in June predicted diminishing reserve margins when generation capacity 

plummeted and renewables output faded. In reality, dispatchable reserve margin is the first line of 

defence for keeping the system reliable – that is undeniable and is just good systems engineering. 

The design criteria of 20% reserve margin that we used in our analysis was based on Australian Energy 

Regulator (AER) reporting for 2019-20. 

AER’s Figure 1 indicates total NEM capacity was 49.8 GW versus 35.6 GW maximum demand, a 40% 

margin. But intermittent and variable renewable energy was about 20% leaving a 20% reserve margin 

for reliable dispatchable capacity. The NEM exhibited excellent reliability – as it always did. 

So how does the 2022 ISP design stack up for dispatchable reserve margin? 
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Figure 1 AER data shows that historically, system capacity has always been maintained at a healthy margin 

above maximum NEM demand (orange). 

 

Using 2022 ISP data, Table 1 shows the ISP’s dispatchable reserve margin based on 50% POE maximum 

demand. 

 
Table 1 2022 ISP Dispatchable Reserve Margin 

 

Unlike dispatchable power generators which can run 24/7 if necessary, dispatchable energy storage is 

limited by its storage depth and is unavailable during daytime when it is recharging. As for our 20 

August top-level NEM power budget, the daily 24 hour cycle is broken into 8 hrs of daytime and 16 

hours of non-daytime, when solar is not available. The 16 hours is further broken into 4 hours of peak 

demand and 12 hours remaining. Except for Snowy 2.0, ISP energy storages do not have sufficient 

depth of storage to last much beyond the 4 hour peak period.  

The resulting dispatchable reserve margins in Table 1 show a grim result. Large negative reserve 

margins demonstrate a grid that is inherently unreliable. This is the core of why the 2022 ISP design 

most likely cannot meet the Electricity Rules reliability criteria – as confirmed by the ESOO. The actual 

reserve margin deficit falls massively below the +20% reserve margin that the grid has previously run. 

The top-level power budget for the entire NEM grid in our 20 August Open Letter, is what any 

experienced system design team would start with. This provides a first cut at sizing the system. If this 

first cut analysis shows a design that cannot meet the design reserve margin, it almost certainly will 

Renewable 

Dispatchable 

Max Demand 
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not meet the reliability rule. No matter what subsequent analysis is applied, one cannot invent power 

generation capacity that does not exist! 

In fact, this top-level analysis is inherently optimistic because it assumes 100% perfect interconnection. 

In reality, moving energy from region to region via long (and expensive) transmission lines will produce 

far less than perfect interconnection and result in significant line losses. 

However, the question that will be asked is: Why shouldn’t renewable energy be part of the reserve 

margin? 

The brief answer is that dispatchable generation represents certainty of on-call supply, except for the 

risk of equipment failures, which is the reason for requiring a design reserve margin. Dispatchable 

energy storage also represents certainty of supply but is limited by its depth of storage, in most cases 

to just a few hours. Renewable energy is intermittent, highly variable and thus uncertain. It is not 

easily predictable nor is it controllable - this is fundamentally not the path to a reliable grid. 

The 2022 ISP relies on geographic diversity and interconnectors to impute that some level of 

renewable energy will always be available. This appears to be based more on hope than rigorous 

analysis – no proof or evidence is contained within the ISP. Consider that solar power outputs, which 

are two thirds of all ISP renewable energy capacity, are at absolute zero across the entire NEM every 

night for about 16 hours. During daytime, clouds limit solar power. Wind droughts can occur over 

large regions both day and night, sometimes lasting for multiple days. Addendum 4 provides more 

data.  

And no, Snowy 2.0 will not save the day. It is included in our power budget and reserve margin analysis. 

Its 2 GW output is tiny compared to maximum grid demand (41-55 GW). 

Either a full system of duplicate dispatchable power generators or a vast amount of energy storage is 

required. AEMO’s ISP relies on a massive overbuild of renewable energy generation capacity dispersed 

across the NEM, in the hopes that enough interconnectors can be built to move it to where it is 

needed. No proof or evidence has been provided to support this strategy. 

The immense cost of energy storage is a serious problem. The ISP relies on households to willingly 

install batteries which are three to five times more expensive than utility batteries on a per unit basis 

and, in common with them, suffer a short lifetime (10-12 years). So the usual fix is being applied: state 

governments appear to be offering heavy solar subsidies to only those residents who purchase a “solar 

package” which includes a battery. 

The reality is the ISP depends on homeowners to buy far more expensive batteries (subsidised by 

government) to provide 70% of all battery storage in 2030 rising to 77% by 2050. But this cost is 

nowhere to be found in the ISP. 

 

Addendum 2 
The use of 10% POE Maximum Demand Data 

AEMO’s letter notes our “modelling seems to take a 10% probability of exceedance (POE) maximum 

demand for each region and then apply the 20% reserve margin on top to determine the required 

capacity”.  

Firstly, it should be noted that this approach should, indeed, determine the dispatchable capacity of 

the grid. Secondly, we did not have access to 10% POE maximum demand data at the time of our 

analysis but in principle a design reserve margin should be based on a maximum demand level that is 

at least as high as 10% POE maximum demand. 
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10% POE means that maximum demand will be exceeded “only” 10% of the time – this is 36 days per 

year! 50% POE means that maximum demand will be exceeded half the time –182 days per year! 

What level of maximum demand should be used to design a grid with a reliability requirement allowing 

only 10 minutes of system outage per year? Surely it is the 10% POE maximum demand, or an even 

higher value. 

The maximum demand data used for our analysis comes from AEMO as follows: 

AEMO Forecast Maximum Demand Data    
https://forecasting.aemo.com.au/Electricity/MaximumDemand/Operational  

ISP2022_MaximumDemand_20211217.CSV  
Step Change Scenario     

Maximum Summer Demand Operational (Sent Out) 

  2030 2040 2050 
Region  GW GW GW 

NSW  14.6 16.9 18.9 

VIC  10.5 12.4 14.2 

QLD  11.3 13.1 15.0 

SA  3.5 4.1 4.8 

TAS  1.5 1.5 1.6 

Total Max Op sent out  41.3 47.9 54.5 

 

Now take a look at the data provided by the Electricity Statement of Opportunities (ESOO August 

2022) in A1 through A5 for summer. 

                                                                        ESOO 10% POE                        ESOO 50% POE 

 2030 2040 2050 2030 2040 2050 

Region GW GW GW GW GW GW 

NSW 15.4 18.1 20.8 13.8 15.5 17.8 

VIC 11.6 13.8 17.5 10.4 12.6 16.0 

QLD 12.0 13.7 15.6 11.6 13.2 15.0 

SA 3.9 4.7 5.5 3.5 4.3 5.0 

TAS 1.9 2.0 2.2 1.8 1.9 2.1 

Total Max Op sent out 44.8 52.3 61.5 41.1 47.5 55.9 

 

Clearly, it is the 50% POE data which best matches the data taken from AEMO’s forecast data 

previously available. Therefore, our analysis is optimistic rather than conservative. The 10% POE 

maximum demand data is higher by 3.5 – 7 GW respectively than what we used for 2030 – 2050. 

Two important conclusions of our analysis should be noted: 

1. The power deficits in our top-level power budget analysis frequently exceeded the 20% 

reserve margin. 

2. Substantial deficits occurred under all conditions of renewable energy supply, most 

particularly at night even with strong winds and plenty of solar energy during daytime. There 

is simply insufficient energy storage and baseload available in the ISP. 

 

Addendum 3 
What the ESOO Reveals 

The ESOO provides powerful evidence that, in fact, suggests our conclusions are highly plausible. In 

Appendices A1 through A5 for the five states, it shows USE in all states except TAS skyrocketing above 

the reliability rule of 0.002% USE in the next five years as reliable baseload capacity is withdrawn. 

https://forecasting.aemo.com.au/Electricity/MaximumDemand/Operational
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Figures 37, 44, 51 and 65 shows the results for NSW, QLD, SA and VIC. The Central scenario is the 

previously termed Step Change scenario. 

 
 

 

 

 
 

The ESOO does not hesitate to reveal this dire conclusion. It says (P65): “…the 2022 ESOO identifies 

numerous reliability gaps over the 10-year horizon”. 
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But what is the ESOO’s conclusion? The ESOO states the following in Section 6.1 Anticipated and ISP 

actionable developments significantly improve the outlook compared to the ESSO Central scenario 

(Central is Step Change): 

“While the 2022 ESOO identifies numerous reliability gaps over the 10-year horizon, significant 

investments in the NEM are expected in addition to the committed and committed* projects 

included in the reliability assessment.” 

“Anticipated generation and storage developments are projects which meet some of AEMO’s 

commitment criteria, but not enough to be considered committed. These generation and storage 

projects, alongside the actionable transmission projects identified in the 2022 ISP, will improve the 

reliability forecast significantly if developed to their current anticipated schedules.” 

The pipeline of “anticipated and actionable developments” includes:  

 Almost 1,200 MW of wind generation.  

 Approximately 850 MW of utility-scale solar generation.  

 Approximately 1,200 MW of BESS. (Battery Energy Storage System) 

 Approximately 100 MW of peaking capacity operated with gas or diesel fuels.  

Comparing these ‘anticipated’ developments to the data in Table 1 several points stand out: 

 Adding wind and solar generation capacity will have no effect on dispatchable power capacity. 

Adding more renewables capacity to correct a renewables drought condition is the least 

effective remedy. 

 Adding 1.2 GW of battery storage will not turn the negative dispatchable reserve margins in 

2030 to a positive. 

 100 MW of peaking capacity is not for firming renewables – it serves only to smooth out 

sudden drops in wind and solar outputs. Compared to dispatchable generation in Table 1, it is 

negligible. 

The ESOO contains much detail but little information on specific models used for predicting weather-

dependent renewable energy outputs and failure rates for facilities making up the grid. Another 

report, ESOO Reliability and Forecast Methodology Document (August 2022) describes the 

methodology but also neglects to provide specific data, even in aggregated form. Until AEMO provides 

NEM capacity factor modelling for renewables, its design remains unproven and non-viable. 

We will continue to assess AEMO’s recently released ESOO related documents to develop further 

insights and will issue additional reporting in due course. 

 

Addendum 4 
Variable Renewable Energy Generators 

AEMO’s letter states that the ISP uses historical output traces for real generators linked to actual 

weather conditions and applied to future outputs. It would indeed be interesting to see a report that 

summarised this data in terms of system-wide capacity factors so that one could judge its validity. 

AEMO publishes daily and detailed operational data on all of its power generation facilities. Its volume 

and detail have been processed by many websites in order to make sense of it and derive insights. 

Table 2 provides annual eastern Australia wind drought event data for the last 10 years in terms of 

the number of periods when total wind power is at less than 10% capacity factor and the number of 

events when capacity factor falls in certain ranges. The table also notes the maximum period of 

drought each year. 
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https://spasmodicenergy.com/Pages/Home.aspx 

 

While the long-term average wind generation output is said to be 29% (probably closer to 25% after 

accounting for transmission losses), anything less than 10% is a serious drought condition. Table 2 

shows that periods of wide-spread serious drought happen many times a year and the maximum 

period of duration can last for up to several days. In addition, capacity factors vary from just a few 

percent to 10%.  

The importance of this wind data is apparent when considered in conjunction with solar power data. 

Solar power generation varies regularly every day – available only during daytime hours and remaining 

completely absent at other times which effectively is about 16 hours a day (with seasonal variations) 

across the entire NEM. During this non-daytime period, the grid becomes dependent entirely on 

dispatchable power sources… and wind, which is shown in our top-level NEM power budget analysis 

of 20 August. Since solar capacity (nameplate) is two thirds of the total renewable energy capacity. 

That leaves wind with a big gap to fill; two thirds of the time with just one third of designated 

nameplate supply. 

It must be asked, in light of the preceding discussion on dispatchable design margins, can the grid be 

reliable when it frequently experiences non-daytime conditions when renewable power falls to much 

less than 10% of one third (i.e. less than 3.3%) of total renewable power capacity? 

Our top-level NEM power budget shows the answer is no. Common sense would agree. When the 

reserve margins of dispatchable power generators and energy storage are deeply negative (Table 1), 

it appears most unlikely that wind power will reliably fill the gap. 

Instead, every wind drought has the near-certainty to lead to blackouts. Plainly, as already stated, 

there is insufficient dispatchable power and energy storage. The ISP grid design is not deficient by a 

little but by a lot. This does not call for tweaking the design – it needs a fundamental rethink and 

restart. 

This result calls into question the validity of the reliability modelling process used by AEMO. The ESOO 

documents have plenty of description but little in the way of revealing the statistical models used for 

renewable energy generation and facility outages. At one point, the ESOO states that scheduled 

maintenance outages are not considered, because it is assumed they will be scheduled for times when 

the grid will not be at maximum demand. Surely, AEMO is aware the scheduled maintenance can 

sometimes take extended periods, even months? And power demand peaks twice per day – early 

evening and early morning. 

https://spasmodicenergy.com/Pages/Home.aspx
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The lack of a rigorous system design approach in the development of the ISP is increasingly apparent. 

The development of a jetliner, upon which many lives depend, is subject to a system design process 

incorporating numerous design reviews at system, sub-system and unit levels. Outside experts, not 

just the in-house design engineers, are involved to provide independent assessments. Development 

stops until deficiencies are corrected. The aerospace industry has pioneered this approach, which is 

now in wide use across many industries. 

The NEM is just as critical as a jetliner to the lives of many who depend on a reliable supply of energy, 

to run life-sustaining medical devices, to provide heat in cold conditions and to moderate high 

temperatures and humidity. The impact of an unreliable NEM on the economy will be devastating to 

jobs, productivity and national security. It is too important to be left to a planning process without 

rigorous and effective design review procedures.  

A proper system design review process would ask: 

 Why is dispatchable power generation in the ISP so small? 

 Why so little energy storage? 

 Why is 70% of all non-Snowy 2.0 energy storage slated for batteries purchased by 

homeowners at a cost 3-5 times more per unit than utility-scale batteries? 

 What happens when weather conditions preclude the complete recharging of energy storages 

in a daily cycle? 

 Where is the aggregated renewable energy statistical output analysis in terms of total NEM 

capacity factors? 

 Where is the detailed NEM power budget to provide a proper sizing of the components of the 

NEM? 

 Why is a DSP needed? 

Summary 

The above questions are hard; many will find them confronting. But they, and many more, need 

addressing in a rigorous system design process. 

We will continue our open assessments of ISP reliability and also look at system costs, emissions and 

social licence. The future is too important to ignore. 

 


