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1.0 Introduction 
 

This paper is a response to the Energy Security Board (ESB) Post 2025 Market Design 
Issues Paper. 
 
That paper seeks feedback on: 
 

• The possible future scenarios that will be used when assessing options for 
change 

• The assessment framework for evaluating market design options 

• The options, challenges and risks that will need to be considered as the 
project looks to identify market design options: and 

• The implications for market design resulting from these opportunities, 
challenges and risks. 

 
That paper proposes five key challenges that will be material to the market design in 
2025. These are: 
 

• Driving innovation to benefit the customer 

• Investment signals to ensure reliability 

• Integration of Distributed Energy Resources into the electricity market 

• System security services and resilience, and 

• Integration of variable renewable energy into the power system. 
 

It is further stated that: 
 
“ This advice was sought because, while the basic framework for the National Energy 
Market (NEM) has remained relatively unchanged since the market started in the 
late 1990’s , the mix of generation technologies, patterns of energy use and 
government energy policies have changed significantly. 
 
Furthermore, over the last ten years household electricity costs rose by 56% in real 
terms. NEM spot prices moved from record lows in 2012 to record highs in 2017. 
Concerns about reliability have emerged. In short, the market has struggled to meet 
the expectations of consumers and the community. 
 
The pace of change is not expected to slow down and the need to consider whether 
the overall market and regulatory design is fit for the future must be evaluated. At a 
minimum, the post-2025 project will put in place a holistic view of the future 
development of the market and avoid the risk of layering incremental change and 
producing an inefficient outcome.” 
 
I suggest that  COAG has focused the task of meeting carbon dioxide emission 
reductions as Australia has agreed within The Paris Agreement on Climate Change . 
This task has been embraced in Australia within a narrow focus on replacing coal 
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fired base load electricity generation with short term variable renewable wind and 
solar power. 
However, these electricity emissions make up less than 33% of the defined total 
emissions generated, of which coal makes up 22% within Australian borders. There 
has been little change to other emissions. 
 
Thus the present focus is on the 22% and not on the usual strategic approach of a 
focus on the 80%. 
 

 
 
 
This approach appears to be misplaced particularly as: 
 

• Most climate activisim continues to be directed to changes in electrical coal 
fired generation, without overall costed viable options. 

• Tackling some other issues could have a significant benefit within Australia, 
while reducing electricity generation has little impact on Australia’s 
contribution to global emissions. 
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• It is now apparent that simply replacing base load coal stations with short 
term variable renewable wind and solar is not adequate to develop a cost 
competitive and reliable energy system. 

• With approximately 50% of power generation being used in process trade 
exposed industries, and requiring world competitive power, simply ignoring 
the effects on this customer base will result in hundreds of thousands of jobs 
lost. When these industries close, they will be replaced by new ones in China. 
The net global emissions could be more as less efficient coal sources will be 
used to generate the power. 

• Electricity Prices in the future are likely to be set increasingly by coal fired bas 
load generation. This has been neglected by the current NEG strategy, based 
on an anticipated shutting down of capacity due to increased introduction of 
renewables. There will need to be an increased emphasis on improving the 
remaining coal fired assets. 

• The current approach is very expensive and relies on political ideology and 
subsidies that distort the NEM.  
 

Recommendations. 
 
 Clearly there is a need for the Australian political system   to widen the current 
enthusiasm for the introduction of more renewables to those actions that will make 
a lasting difference.  
 
The NEM strategy in the future should focus on system reliability, strategies to 
improve remaining assts, a gradual reduction in emissions based on a natural 
balance of Base load and renewables and introduction of new efficient base load to 
create a situation where bid  electricity is based on costs and not on opportunism 
that the market will bear. 
 
This submission has a focus on the wholesale market and transmission. 
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2.0     Conclusion  
 

2.1   At present Australia has failed or failing market structures for water, gas and 
electricity.  New approaches are required as the public is rapidly loosing 
confidence. 

 
Simply adding to the complexity of the single market structure for the NEM is 
not sustainable. Moving into a period of allowing base load stations operate   
in a flexible mode while absorbing large quantities of short term and variable 
additional solar and wind power is fraught with difficulty and risk, both in 
operations and in safety. 

 

2.1  Equipment changes will be limited  to 2025 as: 

 
• Snowy Hydro Pumped hydro will not have started 

• Gas will remain expensive and in short supply 

• There will only limed large scale flow batteries developed suited to 
mass storage and Li-ion batteries will only be justified for short term 
system frequency and voltage control 

• Few of the proposed major transmission line interconnects from 
remote areas will be fully justified or completed 

• Coal fired base load stations will start a rapid deterioration in 
reliability as they age, subject to economic pressures as load is taken 
away from mid-day generation, and are subject to considerably more 
stops and starts when demand is taken up by more short term 
renewable power, and  

• There will not be any major changes with new technologies for solar 
and wind before 2025. 

 
2.3 The existing export orientated Process Industry base load customer base is 

fragile and will collapse if power costs are not reduced considerably. It is not 
apparent that the present trends will be reversed. 
 

2.4 The electricity system is moving away from state based hubs and  a range of 
state  and federal government  owned generating facilities with limited 
transmission between hubs to a network transmission system with a 
multitude of generators.  This requires a fundamental shift in the 
management structure.  

 
2.5 There will need to be major changes in the Leadership of the NEM as the 

present system is not in control nor capable.  
 

Present systems are driving poor behavior from generators as outlined in 
Section 6.0 and 8.0. 
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While many system changes are proposed the leadership is far too complex 
with up to 15 different State and Federal bodies as well as the Federal 
Minister for Environment Energy involved with many different agendas, but 
not being able to move from a price and conditions taker. Both state owned 
and federal government owned generators have a conflict of interest. 
 
Recommendations. 
 
A vision and objectives for the new organizational structures need to be set 
and agreed. 
 
The present consensus structure be simplified, and more authority be given to 
system leaders.  
 
Changes made to maintain  an additional excess of 10% to 15%  generation 
capacity over the present 26%,  with state of the art base load stations to 
enter the market to replace aging facilities and provide a basis for 
competition as outlined in Section 8.0. 
 

 Developing, testing and agreeing on a range of different market structures 
that will be suited until 2025 and then after 2025 should be a first step in the 
study.  
 
A plan to stabilize present high levels of outages (Section 5.0)  and  place 
more emphasis on safety and reliability should also be developed. 
 
 An overall strategy for transmission developments be developed and agreed, 
as outlined in Section 8.3. 
 
In the interim further introduction of new solar and wind should be put on 
hold. 
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3.0 Market Evolution 
 
The present NEM market has evolved from State based simple order of merit 
marginal cost dispatch models. Facilities were operated mainly by State Government 
instrumentalities to supply hubs close to major industrial load centres. Key features 
were: 
 

• An operating philosophy of supplying low cost base load power for Process 
Industries so that they could develop and supply international markets. This 
then provided the electrical infrastructure to supply the Commercial and 
Residential customer base in an economical manner. 

• The Process industries were at that time world scale and world class. 

• The public sector entities optimized their total system so as to reduce supply 
costs while providing capital for further expansion, and 

• Australian power costs were reasonable and based largely on base load  non 
export coal fired generation, with some non-export gas for short term back 
up and some hydro generated  in Tasmania  and in the Snowy tied in with 
water developments. 
 

From the 1980’s the systems evolved as some Governments privatized (VIC, NSW 
and SA) or corporatized (Qld and Tasmania). The state systems gradually became 
interconnected for security reasons. 
 
Starting with the initial privatizations of base load coal stations in Victoria the 
original three companies selected each adopted similar strategies so as to improve 
the then  low availabilities of their generators. These actions were successful and 
world standards were obtained. The overall effect was to create a surplus of 
capacity. When the operators bid for power within the existing order of merit 
system the resulting price for most of the time was usually set by the highest 
marginal cost producer. Some peak demand was determined by the costs of 
inexpensive open and closed cycle gas generation. 
 
In time the single generator and transmission model changed with three base load 
coal generators, some smaller gas generators, power supplied by Snowy Hydro and 
interconnectors with SA, NSW and Tas. Prices were predictable and stable. Power 
was sold on long term contracts as well as to a multitude of retailers. 
 
The present market continued to evolve with: 
 

• Some fuel sources including black coal in NSW and gas have been linked to 
world market prices in justifying bidding practices, and  

• A recent push to introduce intermittent renewable solar and wind power 
with subsidies and preferential treatment to replace coal fired base load 
power. Under some circumstances they are profitable and encourage a rapid 
buildup. 
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Generation of base load power from coal has fallen from approx. 85% to 67.5% on a 
generation basis and to 49% on an installed capacity basis (Appendix 1). This has 
resulted in the power profile generated from coal changing such that in the middle 
of the day some has been provided by renewables. At times the slow moving base 
load stations have had reduce generating sets on line. This will change even further 
in the coming years, but the implications have not been fully assessed. 
 

• Transmission has also become a limitation as solar and wind are often not 
generated close to existing electricity hubs. There is also now a need for 
electricity to flow both ways on transmission lines in the same day, resulting 
in additional costs and complexity. Also allocating costs to particular 
generation types is difficult. 

• There have been some high profile system breakdowns and outages, as well 
as very high or very low power prices, leading to considerable customer 
concerns. 

• With changes in ownership of generating assets there has been a 
consolidation of a few owners having a spread of operating technologies and 
sufficient size capacity to influence outcomes. There is insufficient reserve  to 
ensure that the market is driven by costs, as is normal in a balanced mature 
commodity market,  rather capacity than by scarcity and opportunity pricing. 

• The present system rewards poor operating performance of individual and 
collective generators as lost revenue is more than compensated by price 
increases, and 

• The market has lost transparency on pricing as suppliers endeavor to 
optimize their own profits and not on supplying l power based on costs and 
not opportunism. 
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4.0 Customer Type and Supply Requirements 
 
The emphasis of the ESB is not on serving particular classes of customers, but is an 
aggregate of generation proposals submitted by opportunistic suppliers. 
One estimate of classes of customers and their requirements was outlined in my 
submission to the ECB in March 2018, (Ref 5)  and Finkel in Dec 2016 (Ref 6) and is 
included over. 
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Customers  

Small residential and business customers make up 98% of electricity connections. In 

2016-17 residential customers accounted for around 40% of energy sales by volume. 

Commercial and industrial customers are the largest customer group in the NEM. 

Industrial customers account for 34 % of the total consumption, with large users, 

including aluminium smelters, making up half of this consumption. The commercial 

sector accounts for 26 % of the total electricity consumption. 

 

Other descriptions include: 

NEM Market Electricity consumption by Sector is  

 

NEM Electricity Consumption by Sector 

Australian Energy Market Commission National Electricity Market 

(Bureau of Resources & Energy Economics (BREE) 
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NEM Electricity Consumption by Customer Sector  

 

NEM Electricity Consumption by Customer Sector 

 

A high level overview by grouping customers. 

There are significant differences in groupings reported by the Bureau of Resource 

Economics and the Australian Energy Market Operator: Electricity 2010. 

 BREE AEMO 

Residential 26% 27.7% 

Commercial & Services 26% 22.8% 

Electricity, Gas, Water & Waste Services 13% - 

subtotal 64% 50% 

 

Agriculture 

 

1% 

 

0.8% 

Transport & Storage 2% 1% 

Mining 9% 9.3% 

Manufacturing 24% 9.1% 

Aluminium smelting - 11% 

Metals - 18.3% 

 36% 49.5% 

  

NEM Market Customer Groupings 
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A more useful grouping of Customers is obtained by grouping into Domestic and 

Industrial/Export oriented (or trade exposed) industries is  

 

Domestic orientated  

Residential 27.7% 

Commercial & Services 22.8% 

Transport Services 0.5% 

Sub-total 51% 

 

Industrial, Exports orientated (or trade exposed) 
 

Agriculture 0.8% 

Transport & Services 0.5% 

Mining 9.4% 

Manufacturing 9.1% 

Aluminium smelting 11.0% 

Metals 18.3% 

 49.1% 

 

NEM Energy Market Customer Groupings 

 

Each sector is about 50% of the total, but each has a different Customer 

profile.  The load and generation characteristics of the Customer sectors are 

quite different. 
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Customer profiles 

 

It is important to focus on what are the likely outcomes for each class of customer 

following any system changes, based on a model driven analysis. 

 

Recommendations. 

 

A detailed study should be carried out on the impact of continued base load high 

prices on the projected life of power intensive industries. This sector is falling 

behind other globally competitive  countries e.g. China, through the uncertainty 

of power issues, as well as the high cost of construction in China. It’s down fall 

will have a significant impact on the Australian GDP and direction.  It will also the 

future demand from the NEM and the requirements for base load power and an 

ability to share the benefits of synchronous power within the grid. 

 

NEM reporting should include use by customer type. 

 

 

  

Variable load characteristics, (time of day, 

holidays, .) 

Can be supplied by non synchronous renewables, 

but needs additional baseload and or complex 

interconnections, variable gas turbine batteries, 

plus grid strengthening, and control of voltage Generally 24/7. 

Cannot tolerate power outages >2 hours 

Synchronous generation for frequency control required, 

particularly for large customers. 

Generally supplied by large base load stations. 

Residential 

& commercial 

Industrial, exports 

orientated (or trade 

exposed) 
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5.0 Conflicts within the existing Market 

 
5.1 The present single market structure as being used at present is inherently 

flawed. 

 

Most of the multitude of responses and possible responses are to encourage and 

support the rapid introduction of solar and wind renewables include 

Solar/Wind  

 Victorian Government Rebate schemes 

 Clean Energy regulator Roof top solar subsidies  

 Australian Renewable Energy Agency 

 Clean Energy Finance Corp 

 Reliability and Reserve Energy Trader Panel 

 Favourable treatment of transmission costs for 
generation away from existing hubs, or between States 

 Introduce more smart inverters, storage and 
management systems to co-ordinate the plethora of roof 
top solar panels around the country to keep the grid 
stable, with householders being rewarded. 

 Renewable Energy Certificates 

Batteries Subsidies roof top solar batteries 

  

  

Demand management Demand response to power down.  

 Payment to generators to put plants on emergency 
standby. 

 No price increase for peak demand from Domestic and 
Commercial users 

 Reserve of last resort (2GW) 

 Relax supply continuity of 99.998% 

  

Continuity of supply  Five year period of notification to shut down base load 

 Allow renewable plants to enter the NEM without 
adequate controls on quality of service (Voltage, 
frequency although AEMO are seeking additional powers, 
sufficient transmission services or back charging of costs, 
or limits on the ability to destroy the operational 
reliability of base load power. 

 

There are conflicts of interests in supply dominated by a few large producers who 

can influence supply volume and type over the short and long term. The Federal 

Government are proposing controls on retailers to limit charging. 
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They have previously proposed the break-up of the major generator/retail 

companies who dominate the NEM.  

 

 

Both are unlikely to have sufficient significant impact. 

 

AEMO has been  floating the idea of 

• Rejigging power prices to reward reliability,  

• Several markets, with firm generation on demand, reserve capacity that 

could be called on when needed, and possibly defer shut down of coal 

fired stations. 

5.2 Getting back to true market structures 

Another way of splitting the market and introducing regulated supply is covered in 

Section 9.0. 

Recommendation. A serious study of market principles, alternatives, ideal supply 

levels and facilitated discussions should be a first step forward. 

With a projection up to 2025, there is little scope for the introduction of new forms of 

power generation and storages (Pumped hydro and large scale batteries). The focus 

of the plan to 2025 must be to concentrate on major changes to strengthen and 

simplify the NEM . The projection after 2025 should then examine the implications of 

valid scenarios and build on that base. 
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6.0 Safety and Unreliability 
 

6.1 Over recent years there has been an alarming trend in the breakdown of gas 

and coal fired generating plants.  Some trends are shown in  
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and Australian Institute Gas and Coal Watch starting in 2017, with other information 

provided by Gibson Crest Pty Ltd. 

 

Station Outages Start 

year 

Owner State Fuel 

Loy Yang A                                         29                                                  1984/8 AGL Vic Brown 

Yallourn W                                       26 1973/82 Energy Aust Vic Brown 

Gladstone                               18 1976 Riotinto/NRG Qld Black 

Stanwell                            16 1993 Stanwell Corp 

(Qld Govt) 

Qld Black 

Liddell                      13 1971 AGL NSW Black 

Tarong                  11 2007 Stanwell Corp 

(Qld Govt) 

Qld Black 

Kogan 

Creek 

               9 1989 Stanwell Corp 

(Qld Govt) 

Qld Blkack 

Callide A, B             8 1992 Stanwell Corp 

(Qld Govt) 

Qld Black 

Eraring             8    1993/6 Origin NSW Black 

Tallawarra         6 1976    

Loy Yang B       5 1982 Alinta Vic Brown 

Vales Point       5 1978  NSW Black 

Bayswater       5 1982 AGL NSW Black 

Braemar     4     

Newport     4     

Pelican 

Point 

    4     

Callide    3 2001   Black 

Millmerran    3 2002   Black 

Tarong 

North 

   2 2002   Black 

Swanbank    2    Black 

Mt Piper  1 1993    

Oakey  1      
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6.2 Observations  

• While there is an aging fleet, the outages are not well correlated to age. They 

are related to maintenance and upgrades as well as numbers of starts and stops 

for load changes, leading to boiler tube fatigue as well as electrical insulation 

failures. 

• Some old stations have good outage records. The present emphasis on a focus 

of 50 year life is false. It depends on upgrades carried out and sources of coal. 

• AGL, the largest coal fired power producer after stations owned by The Qld 

Government, has the poorest outage record. Maybe they are operating on a 

minimum operating and capital cost scenario so as to benefit from increasingly 

tight differences between supply and demand and allow them to charge high 

prices for power at the margin. 

• Changes in the market are required to minimize load changes and 

encourage well targeted maintenance and upgrades. Any cycling of the 

plant leads to a downward spiral. 

• In an outage the high temperature release of steam or shorting of 

electrical equipment can lead to major safety issues and potential fires. 

On present trends it is only a matter of time before there are major 

fatalities and long or permanent outages. In the numerous high level 

audits that I have conducted on a variety of high temperature boiler and 

pressure vessel systems, aluminium production and casting systems and 

power outages  worldwide  there have been similar signs that should be 

causing alarm. 

Recommendation.  

An expert international group of experts be formed to review the present and likely 

future state of  major equipment   and safety of all major coal fired and electrical 

generation equipment subject to potential outages. 
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7.0  Lessons learnt in the rush to Renewables 
 

The NEM transition to renewables is occurring at a world beating pace, without full 

consideration of the effect of complications and added requirements. 

The NEM is vulnerable as a dominant base load synchronous generating system 

could be weakened by a mismatched renewable system introduced without 

adequate matching storage systems to provide the necessary power in the periods 

when solar and wind are not producing. 

 

The system needs to maintain: 

 

• Stability 

• Reliability 

• Internationally competitive prices 

• Safety 

• A balanced mix of generating capability. 

• No conflicts of interests 

• Transparency 

• Adequate price signals 

• Controls so that prices are based on costs and not on scarcity and 

opportunity  

 

The present introduction of renewables has had a good impact on carbon dioxide 

emission levels as base load coal has fallen from 85% to approx. 74.5%. 

 

However even with 19% of renewables in the overall generation mix, there have 

been significant upsets with system stability and power outages, and considerable 

changes to the NEM rules. There have been strains and limitations on existing 

transmission systems and requests for further additions. How this capital is yet to be 

determined. There are not firm commitments or recognized pricing for additional 

hydro pumped storage or large scale flow batteries in place.  

 

Power prices have continued to rise. 
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There is a present projection of a further introduction of approximately 8000MW 

over the 2018 to 2020 

 

 

 

While looking at what others are doing it should be recognized that Australia is a 

unique case with a very large single source of base load power and no alternatives to 

absorb major increases in renewable intermittent power. 
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This renewable power comes in a period in the middle of the day when the sun is 

shining and the wind blowing across Eastern states. 

 

An inspection of possible supply and demand curves  at maximum demand and what 

generation type  sets the price options is outlined in the following straw man curves 

 

 

A  The present system 

B  With an additional 10 000MW of wind and solar over the next two years 

C  With an additional  level of wind and solar that impacts on the base load 

D  With an additional level of wind and solar, some of which is used for batteries and   

pumped hydro to support a 12 hour period. 
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AEMO (Alex Wonhas, Chief Systems and Design Officer) in a talk to the Power and 

Utilities Australia Conference on 3  August 2019 has floated the concept that AEMO 

expects more than  70 GW ( equal to 150% of the existing system generation 

capacity) of renewable power to enter the system during the next 20 years from 

roof top solar systems, large scale large scale solar projects, wind farms and 

renewable energy storage. 

 

Mention was also made the need to build the Snowy hydro scheme eight times over 

in the next twenty years as renewable energy surges into the grid. Mention was also 

made of a paper by Aurora Energy Research and AEMO that coal assets would ramp 

up more often around renewables. 

 

 
 

Under these circumstances both coal and nuclear power as a base load would not be 

viable due to the severe temperature cycling of components and electrical 

generation. 

 

It is difficult to critique these statements or assess what are the cost and reliability 

implications as AEMO chooses not to publish them on their web site. 

 

It is also difficult to comment on the AEMO 2019 Scenario study of 2019. Ref 1. This 

is based on the speed of introduction of renewables, but gives no basis of 

constraints, outcomes or costs. It is also based on the fundamental premise of 

emissions reduction and not of achieving reliable competitive power. It is also based 

on the assumptions on p35 that “ Given the market need to firm low-cost renewable 

generation , new coal generation would be highly unlikely in any scenario with 

emissions abatement objectives, particularly given the long-life nature of any new 

coal investment.” 
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Reference is made to CSIRO, 2018, GenCost 2018 : Updated projections of electricity 

generation technology costs and input from GHD. Neither of these groups are world 

class engineering groups and both respond to client briefings. It is not clear as to 

why China can afford to build hundreds of HELE  Super critical Coal fired boiler 

systems or why Australia cannot adopt a  brown field retrofit of existing boilers and 

turbines on a unit by unit basis where adequate coal is available close by. 

 

Recommendations.  

A insightful costing and implementation strategy for the replacement of some base 

load sub critical coal fired super critical generation be carried out with the aim of 

minimizing capital, using proven Chinese technology on a replication basis be carried 

out by a joint Chinese and Western Global EPCM contractor.  

A range of demand and supply options should be modelled to guide thinking on what 

level of solar and wind generation is a good fit to the existing system and what 

additional storage generation using batteries and pumped hydro is also sensible for 

or both the cases up to 2025 and beyond. Ideas also need to be developed as to 

whether the storage generation replaces Base load or smaller increments of gas fired 

generation. The future role of Base load needs to be clarified. 
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8.0  Price Setting Mechanisms and Price Signals 

8.1  Generators can sell by making 

• Long term contracts with major power consumers and dispatch via the high 

voltage power transmission system to the consumer work site 

• Make term contracts with major retailers and dispatch via the high voltage 

power transmission system to the retailer distribution system 

• Supply to their associated retailers as a gen retailer who supplies via a retail 

distribution system 

• Supply the remainder to the NEM under spot wholesale pricing agreed within 

the NEM. This power is purchased by retailers who distribute via their retail 

system. ESB state on P 14 of the brief that the role of the retailer and energy 

service provider is to take the complicated  (i.e. price risk management , billing, 

load management etc and make it simple. Price risk is an industry in itself and is 

wasteful and expensive but arises from the complexity that surrounds the NEM. 

 

This wholesale price represents only a fraction of the total wholesale power sold.  (< 35%?). 

There is some cross selling of different forms of renewable energy. 

 

Recommendation.  

The pricing system is not transparent and is not in line with European, Canadian and USA 

practices. All pricing should be consolidated and reported as average pricing within the 

above categories. 

8.2  Price signals 

The present market is very complex, with a range of different qualities of energy, different 

supply increments and different times of day generators bid into the market. 

There are different hub prices determined largely by limitations in transmission capabilities 

and different energy mixes supplying each hub. 

Prices also reflect a wide range of shortages, as generation must match demand at a 

nominated frequency and voltage sufficient for system stability. Storages include 
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 Type Provided by 

Short term , minutes Inertia in the system to 

influence a change of 

frequency 

Spinning inertia in 

synchronous generation 

equipment or spinning 

reserves 

Quick start batteries 

Daily changes  measured 

every 5 minutes  

Match of Supply and 

demand. Covers 

equipment break downs 

Reduce demand 

Increase supply 

within the system 

capabilities 

 Maximize profit Optimize bidding strategy 

based on incremental 

costs, weather, shutdowns  

Additional longer term  

supply 

Install additional capacity Major investment in new 

equipment or upgraded 

equipment 

 Install additional storage 

of water or pumped hydro 

 

Change nature of supply 

by combined solar/wind 

for part of the daily cycle 

and batteries /pumped 

hydro  for some or all of 

the remaining day. 

  

 

At present price signals are set by the daily changes measured every five minutes and 

influenced by the short term. In recent times the price has been about $75 to 

$100/MWh with variations between $1450/MWH in times of shortage and $1450 in 

times of excess. These variations are absurd price signals and arise from distortions of 

the system. Every effort needs to be made to eliminate the major distortions, 

particularly by insisting of capable supple of each form of energy so as to confirm to an 

agreed standard as well as creating excess short term capacity in the system. 

Recommendation.  

 A distinction needs to be made on the provision of adequate capacity to stabilize prices 

based around cost, compared with having equipment available to match supply and 

demand by meeting specified voltage and frequency levels. In the latter most of the 

variations are attributable to lack of sufficient inertia in the system. The costs of 
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supplying adequate inertia  in non synchronous supply should be directly attributable to 

those suppliers. 

In addition rules need to be made so as to avoid situations where power has a negative 

price. This occurs in some situations of low demand and high renewable generation. The 

present market allows those generators to enter the market and displace base load 

production. As it is costly and also reliability limiting to turn down this equipment up and 

down quickly, the base load generator pays to stay on line. This is wasteful for all. All 

Base load producers need to be encouraged to operate in as steady manner as possible 

so as to maximize efficiency, minimize emissions and increase reliability. 

It is fundamental to an efficient market to have adequate price signals in periods of high 

demand.  Relying bon  price hedging  masks  the ability for consumers to change 

behavior. Strategies to introduce time of day charging should be developed. 

Future strategies need to be achieved to encourage a range of suppliers to submit 

regulated bids for average supply over longer periods, for a number of years. 

The ESB management of the market will not reduce costs, provide stability or encourage 

new investment unless heavy and lopsided preferential support is removed from 

competitive pricing bids. This might be possible under a different market structure as 

outlined in Section 9.0. 

 

8.3  Management of the Transmission System 
The present NEM system is designed around transmission between load hubs. This 

was  adequate when coal fired generation formed 85% of generation and there was 

sufficient generation close to each hub with the capacity for power transfers in 

times of shortage. 

The NEM is changing with various State Governments and private generators 

pursuing different agendas, some of which require significant transfers from other 

hubs, for base  and short interval renewable generation. Renewables are being built 

and proposed far from existing hubs requiring expensive transmission lines and 

significant energy loss. Some also require two way flows. In addition Vic and NSW 

are placing more restrictions on gas exploration in their states. 

 

The overall effect is a requirement to change the simple and effective hub and 

spoke design to one more like that of a distributed design, at considerable costs. (It 

should be noted that this is generally the reverse of a number of designs in other 

systes.eg for airline systems in the USA.). 

 

With a change to a network s design, the roles and relevance of State and Federal 

Government generator agreement via COAG, need to be reviewed. 

 

Recommendations. 

 

A fundamental view of future transmission network design be scoped out and 

options tested. The likely least cost approach be selected. 

 



 

 

 pg. 33 

Transmission costs for present base load should remain as is.  

 

Ways of apportioning the additional costs  need further development. Where 

possible additional costs need to be attributed to new entrants and proposals in 

order that sensible bidding can be made. 

 

Future options to 2025 and beyond should include the combined Generation and 

Transmission proposal, and not treated separately. 

 

8.5  Setting  Wholesales Bidding prices 

 

At present price is determined at the margin by different producers submitting 

offers for a five minute period. At the margin the lowest price submitted sets the 

price for all. 

It is not transparent as to what influences the bid price. Marginal costing does  not 

appear to be predominant as is the case for a standard commodity market. This is 

because there a very close balance between supply and demand, limited storage 

different qualities of supply for different periods, a range of low marginal cost 

renewable producers, some of who can charge opportunity cost as they determine 

what the market will bear. 

 

It is useful to examine which form of generation sets the price. 

 

 
In Q2  

• Black coal set the price 60% of the time in QLD and NSW 

• Gas and hydro set the price 67% of the time in Vic, particularly in the evening 

• Interregional prices set the price 52% of the time in Tasmania. 

  

Average comparisons of price related to fuel costs are indicative 
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Similar comparisons for power generated by coal and gas are made in Fig 27 of AMEO 

Quarterly Dynamics Q2. 

 

However these are not capturing the underlying basis.  A better picture is obtained from 

Inspection of each bid. 

 

 
 

 

 
 

It is inconceivable that the cost of incremental generation above 14 000MW could rise by a 

factor of 3 from $100/MWh to $300/MWh, as the additional cost inputs are fuel and some 

maintenance. 

 

This illustrates opportunistic pricing and occurs because of the tight supply of perhaps          

1 500MW  to 2000MW  in a market peak of approx. 35 000 MW, ie < 5% excess.  In a more 

normal commodity market where prices are settled on a marginal cost basis, this excess is 

around 10%. 

 

Similar situations arise with hydro supply. In this case the marginal cost is near zero, but at 

times this supply sets a high price. However, the link is not transparent. It appears that some 

pricing is based on storage levels and the ability of the market to pay.  
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Base on demand supply scenarios and cost curve analysis outlined in Section 5.0 it is likely 

that base coal generation will continue to set the price for a significant part of the year. 

Initially as renewables increase the remained will be set by gas initially, then followed by 

hydro and Solar, wind and storage based on pumped hydro and batteries. The price for the 

latter will need to be controlled by regulation, otherwise opportunism will set in.  

 

Recommendation.   

The market needs to be changed to control this opportunism pricing i.e.  what the market 

will bear. 

 

A detailed study be carried out to determine why the large fluctuations in bi prices occur and 

when and what role marginal costs of play in this price setting. 

 

A detailed review of the bidding system should be carried out to determine how it can be 

based around marginal costs. 

 

 This will probably require introducing low cost new base load stations of  approximately 

10% additional modern  base load generation above the existing 26% of capacity above 

generation. (approx. 2000 to 3000 MW capacity), as well as regulating the pricing of 

renewable supply where there is no other alternative.  
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9.0 Another Market Option 

An option is to construct two commodity markets to reflect different customer 

requirements for base load and flexible power. 

The base load market could be structured around coal generation directed at customers in 

Energy Intensive Export Process industries and their services. The market would be 

regulated with requirements for equipment condition, reliable operation and emission 

reductions. The small excess of generation would be transferred to the second market. 

Tenders would be called on a yearly basis. Tenders would also be called for new capacity. 

The second market would be for Commercial and Residential customers. Generation would 

be from a range of low marginal cost producers including solar, wind, hydro, pumped hydro, 

batteries and higher cost gas. It is likely that gas would set the price. 
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Appendices 

A. NEM Market Electrical Generation details  

Power station Max capacity 2018 . Source Wikipedia 

 NSW Vic Qld SA Tas Total Capacity/ 

Generation 

Black coal 10240  8080   18320 1.45 

Brown coal  5040    5040 1.22 

Gas 2072 2548 3712 2289 248 10869 5.8 

Total non 

renewables 

12312 7588 11792 2289  34229 1.82 

        

Biomass 169  360   529  

Wind   192 2030 310 2532 2.4 

Hydro 4248 716 671  282 7917 2.88 

LS Solar 576 345 1298   2219 10./1 

SS Solar        

Batteries     100  100  

Total 

renewables 

     13297 3.0 

Total      47 526 

50 500 

1 

 

        

Peak       35 500 

1 

 

 

1.ESB p25 
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Table 09 Electricity Generation 2018 GWh Aust Energy Statistics Dept Environment and 

Energy 

 NSW Vic Qld SA Tas Total % 

Black coal 57 251  52 947    110 198 50.8 

Brown 

coal 

 35 962    35 962 16.6 

Gas 2 238 3 027 10 352 6 777 632 23 027 10.6 

Oil  415 165    999     140   33    1640  

Total non 

renewable 

59 901 39 154 64 299 6917 666 170 936 78.9 

        

Biomass 1 166 667 1 438       89     25  3 382 1.6  

Wind 3 122 4 580    142  5 704 1 102 14 680 6.8 

Hydro 4 946 1 114    816          6 10 350 17 232 8.0 

LS Solar 968   177   767     142          1   2 054 1.0 

SS Solar 2 368 1 645 3 018    1 316       149   8 495 3.9 

Total 

renewable 

12 571 8 183 6 182     7 258 11 628 45 843 21.1  

        

Total 72 472 47 337 70 481 14 174 12 294 216 779 100 

        

% 

renewable 

17 17 9  51 95     21  

 

Some rounding errors 


