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OUTLINE

1.The transformation of the energy industry in 
response to climate change policy

2.Proposed changes to the market and 
regulatory frameworks 

3.Need for evolutionary change in the market

4.Need for evolutionary change in regulation



THE COMING TRANSFORMATIONAL 
CHANGE

SUPPLYING FUTURE DEMAND

• the CPRS is expected to put a price on carbon which will 
change operating behaviour by generators

• the 20% Renewable Energy Target and complementary 
subsidy schemes will drive additional investment especially in 
the first 5 years of the RET scheme

• the rising price of carbon will progressively change generator 
investment and retirement decisions 

• greater potential role for energy storage in the longer term; and
• a possible change in the mix of centralised vs decentralised 

generators

The National Electricity Market faces transformational 
change over the next decade



IMPACT ON DEMAND

• Introduction of a price on carbon and mandatory 
renewable energy targets will have an impact on 
retail prices 
– quantitative experience indicates that customers will 

moderate demand as a result 
– Government policies should promote that response

• An efficient response to the challenges of climate 
change will include changes to the way we use 
energy and efforts to increase energy efficiency
– changes to the economy
– changes to the shape and level of customer demand; and
– customer demand may become more dynamic

FUTURE DEMANDS

• The portfolio of generation in the national 
electricity market is expected to change markedly 
over time

• The market will need to manage the dispatch of 
this different generation fleet including:
– more gas fired generation
– a much greater percentage of stochastic generation
– potentially a greater percentage of embedded generation

while maintaining security, reliability, and efficiency
• The inter-dependence between gas and electricity 

markets will increase



FUTURE DEMANDS

• Generators of all types will need to decide how to 
operate their plant in a more complex environment

• AEMO will need to dispatch the energy markets 
and maintain security

• Traders will need to manage their price risks in the 
emerging market environment

• Changes in the nature, location and operating 
patterns of generators will impose new demands on 
the national transmission network

• Market arrangements and the regulatory regime will 
need to evolve 

POTENTIAL CHANGES TO THE MARKET 
AND REGULATORY FRAMEWORK
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IMPACTS ON ENERGY MARKETS

• In August 2008, the AEMC commenced the 
Review of Energy Market Frameworks in light 
of Climate Change Policies following a 
request from the Ministerial Council on Energy 
(MCE).

• The 2nd Interim Report published recently 
presents the AEMC's draft findings and 
recommendations for the Review. 
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AEMC FRAMEWORKS REVIEW

“Broadly the AEMC has found that 
amendments will be needed to a small 
number of important areas of the energy 
market frameworks to ensure that the existing 
markets will continue to achieve their desired 
market outcomes. In addition, there are a 
number of other areas which require only 
incremental change. These can be addressed 
in a timely way under the existing market 
mechanisms or processes.”
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PRESSURES ON THE FRAMEWORK
• It seems likely that the changes will expose 

weaknesses in our current design rather than 
deliver new problems

• The NEM design has weaknesses in terms of:
– congestion management and efficient locational signals 

for generators
– co-optimising across the regulated and competitive market 

boundaries in the industry
> Network operation, augmentation and extension

– consistency between gas and electricity market 
arrangements

– network pricing

CHANGE IS ALREADY UNDERWAY

• The formation of AEMO with unique level of 
coverage of gas and electricity markets across 
eastern and southern Australia is an important 
step

• The creation of a National Transmission 
Planning function in AEMO creates a clear focus 
on national network development for the first 
time

• The Ministerial Council for Energy (MCE) is 
aware of the issues and has initiated several 
important reviews including that by the AEMC



POTENTIAL  FRAMEWORK CHANGES

• AEMC has suggested some changes to the market 
framework to mitigate some of the concerns

• Proposed adjustments to the framework seek to 
address aspects of the following issues:
– Retail price regulation
– Generator connection and network extension;
– Efficient management of network congestion

NEED FOR EVOLUTIONARY 
CHANGE in the MARKET
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The AEMC in its 2nd Interim report again:
“In addition, in areas where we find the 
frameworks themselves to be resilient, there 
is the potentially for significant adjustment 
over time to the framework settings.”



NEED FOR EVOLUTIONARY CHANGE
• The AEMC suggests that there are also areas 

where evolutionary change is likely to be needed 
within the framework

• Evolutionary change will be needed in a range of 
areas and can be expected with impacts:
– on the market for participants, operators; and regulators
– on networks for network service providers, regulators as 

well as, market participants and proponents of new 
generation

THE LIKELY RESILIENCE OF THE 
MARKET

• The energy only spot market arrangements in the 
National Electricity Market are expected to be 
generally robust and resilient to many of the 
changes

• The governance framework should allow the NEM 
arrangements to evolve as impacts emerge
– will need vigilance by all responsible parties to ensure 

timely development

• Efficient outcomes will largely depend upon an 
efficient response by participants.



CHANGES TO IMPACT THE 
MARKET

• Major changes to the generation fleet over time 
with potential impacts on market operation include:
– greater importance of gas generation;
– more “stochastic” generation especially wind generation
– potentially more embedded generation and more active 

demand side participation
– progressive displacement of conventional plant

• Changes will affect market prices and volatility with 
impacts on investment and financial markets

GAS FIRED GENERATION

• Gas generation:
– has a much lower carbon footprint with improving 

efficiency in both CCGT and OCGT form;
– commercially mature technology; and
– with flexibility well suited to market operation

• Trend to greater dependence on gas is already 
evident and has potential impacts through:
– interdependence of gas and electricity markets
– interdependence between gas and electricity transmission 

planning
– changing generation characteristics 
– changing dispatch patterns and network usage



WIND GENERATION

• The first mandatory renewable energy scheme 
(MRET) initiated the strong growth of wind 
generation in Australia

• Wind generation is forecast to be the most likely 
source of the majority of the additional renewable 
energy under the expanded RET scheme
– especially likely in the next 5 years while wind has a 

significant cost advantage over most other sources of 
renewable energy

– significant wind resource particularly over the southern 
part of Australia

– concentration of initial investment in South Australia 

CURRENT FORECAST OF INSTALLED 
CAPACITY OF WIND IN NEM



CURRENT FORECAST OF INSTALLED 
CAPACITY OF WIND IN SA
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GROWTH OF WIND GENERATION

• A fast rate of take-up of wind generation seems 
likely once the law and regulations for the 
expanded RET scheme are in place

• Growth is likely to be concentrated in zones with 
attractive resources and low connection costs

• Projected volatility of generation will need to be 
managed:
– operationally to ensure security; and
– financially by participants



VOLATILITY OF WIND GENERATION

• To undertake long term planning, it is vital to be able 
to quantitatively assess the wind resource at various 
locations
– one approach uses a CSIRO developed a tool to provide 

hourly historical wind speeds employing measured data and 
an atmospheric physics model

– example case of 5,000 MWs of wind in Victoria and SA was 
produced to examine characteristics

• Recent experience in SA also offers a guide to likely 
volatility

5000 MW EXAMPLE
SA AND VICTORIAN WIND OUTPUT
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5000 MW EXAMPLE
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Changes based on current value minus previous value.

Change to be managed = Change in Demand  ‐ Change in Wind

Large negative numbers
Demand change exceeded by increase in Wind
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Mangementwould be Challenging.

HOURLY VOLATILITY in 
5000 MW EXAMPLE

SA VIC Combined
Total Wind installed 1,507 3,334 4,841
Max Output 1,504 3,334 4,833
Min Output 5 0 24
Total Energy 4,418 10,175 14,593
Largest Wind Increase 484 1,684 1,566
Largest Wind Decrease -549 -1,677 -1,687
Largest Demand Increase 293 979 1,192
Largest Demand Decrease -290 -843 -1,118
Largest Combined ROC up 816 1,939 1,498
Largest Combined ROC down -618 -1,601 -2,134



JANUARY 2009 HEAT WAVE IN SA
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VARIABILITY OF WIND GENERATION IN 
SOUTH AUSTRALIA

1/2 hour 1 hour 2 hour 6 hour

10% PoE 5% 8% 12% 18%

5% PoE 6% 10% 15% 23%

2% PoE 8% 13% 20% 29%

1% PoE 10% 15% 23% 33%

Max since April 2008 24% 35% 50% 63%

Variability in aggregate generation output across 
South Australian wind generators as a percentage of 

installed capacity

*Note: 1% PoE on ½ hourly variation occurs around 3 times per week



WIND FARM DIVERSITY

• Benefits from some diversity between the output of the wind generators in SA are evident.
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NEED FOR EVOLUTIONARY 
CHANGE in MARKETS

• Major changes to generation fleet and more 
“stochastic” generation will be one area driving the 
need for evolutionary change

• Potential need in the market over time for:
– new operating methods, building on changes already 

made with the introduction of wind forecasting (AWEFS)
– reactive power and network support services 
– new ancillary services  
– probabilistic reserve margins

• Inefficiencies from the 5 minute/30 minute issue 
may need to be addressed 

FUTURE RELIABILITY and 
SECURITY

In the medium to longer term:
• More dynamic involvement of the demand side in the 

market appears likely
– smart meters are being rolled out in some states

• More embedded generation seems likely to 
challenge central dispatch approach
– pressures on the ability of distribution to incorporate more 

generation;
– consideration of “smart grids”

• A diversity of other renewable generation 
technologies is likely to enter the market



NEED FOR EFFICIENCY in 
MARKETS

• AEMO will ensure security is maintained and we can 
be assured the market will “work”

• Our objective though is to deliver efficient outcomes 
including:
– efficient commitment and dispatch of plant in the short term

> Transparent markets rather than intervention or 
constraints

> Good forecasts to ensure well informed markets 
– efficient investment decisions with regard to new plant both 

in terms of the type and location of plant
> Efficient price signals
> Efficient cost allocation of services

NEED FOR EVOLUTIONARY CHANGE in 
REGULATION



THE LIKELY RESILIENCE OF THE 
REGULATORY REGIME

• Changes in the use of the networks and demands 
from new sources of generation will affect networks
and have implications for network regulation

• Regulatory regime set in the Rules is prescriptive 
and works on relatively long time cycles; 
– 6 years from submission to the end of a regulatory reset

• For large market driven investments, the process of 
decision making, approval and permitting to 
procurement and construction will also be long

• Regulated network development will need to match 
investment in energy markets

NEED FOR EVOLUTIONARY 
CHANGE in REGULATION

• Strong demand for transmission services to new 
zones with gas or renewable generation potential
– regulatory test needs revision if it is to integrate renewable 

energy considerations into assessment of augmentations
– current arrangements do not provide for efficient extension 

of the network

• Potential need for new services 
– as firm supply from wind at time of peak demand is 

relatively low, some congestion would appear efficient
– need for transmission services which maximise annual 

delivered energy at low cost



WIND CONTRIBUTION AT PEAK 
DEMAND (SA DATA)

• Statistics indicate a firm contribution to summer peak 
demand of 3% of rated capacity
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THE LIKELY RESILIENCE OF THE 
REGULATORY REGIME

• Regulated markets will need to emulate some of the 
dynamic efficiency of competitive markets
– the regulatory regime will need to be responsive yet drive 

efficiency
> Some of the best network decisions in SA were those we did not 

make

– the ability of the regulatory regime to provide appropriate 
incentives for innovation needs to be considered

• Network pricing does not allocate the cost of service 
to users as well as the market
– does not generally reward those who enhance transfer 

capability or sanction those who reduce it



NEED FOR EVOLUTIONARY 
CHANGE in REGULATION

• Network costs will have to rise to extend the 
network, reduce congestion and enhance its 
capability in DSM and embedded generation 
– even greater need to maintain drive for efficient 

outcomes

• Again the current arrangements may well “work”, 
but will they drive efficient outcomes

• The more efficient price signals are, the more 
likely we are to get efficient investment in the 
right mix and location of generation

NEED FOR CHANGE in RETAIL REGULATION



RETAIL REGULATION

• Robust, resilient nature of the spot market will be 
reflected in sophisticated price response
– prices will be more volatile
– value of different generation patterns and required 

behaviours will generally flow through the markets
> Lack of specific pricing measures does not mean services are free

– higher volatility can be expected to flow through to financial 
market costs

• More dynamic price effects will be difficult to project 
years in advance
– market outcomes will reflect wider range of costs than may 

be expected

POOL PRICES FOR WIND IN SA

Year Volume Weighted Price 
for Wind Generators

Volume Weighted Price for 
Other SA Generators

Full Year 
($/MWh)

Summer
($/MWh)

Full Year 
($/MWh)

Summer
($/MWh)

2004–05 NA NA 39.25 32.62

2005-06 32.57 39.59 43.91 67.50

2006-07 49.69 51.55 58.71 67.21

2007-08 63.31 63.94 102.01 149.92

2008-09* 48.56 91.80 74.26 165.28

* Based on data to 28 May 2009



NEGATIVE PRICE EVENTS
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REGULATION OF MARKET 
BEHAVIOUR

• Wind generation is volatile and independent of 
customer demand

• Forecast errors in demand are likely to increase as 
demand is more responsive

• Forecast errors in supply will widen with significant 
levels of wind generation 

• Price volatility is expected to increase
– even more difficult to monitor market behaviour when 

market is responding to more volatile price signals

• Effective financial risk management will be essential 
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PRICES

• Despite pressures to increase the quality and 
reliability of our energy supply and to ensure it is 
sourced in a more sustainable manner,  
households and the economy demand that it be 
delivered at the lowest possible cost:
– as a significant component of the cost of living; and
– as an input cost which has traditionally been a 

competitive advantage for Australia Internationally and 
has underpinned economic activity and growth. 

• This will put pressure on policy makers, regulators 
and the industry over the next decade
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THE OBJECTIVE FUNCTION

The National Electricity Objective, as stated in 
the National Electricity Law is:
“to promote efficient investment in, and efficient 
operation and use of, electricity services for the 
long term interests of consumers of electricity 
with respect to –
a.price, quality, safety, reliability, and security of 
supply of electricity; and
b.the reliability, safety and security of the 
national electricity system.”
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