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The broader
sustainability
context for
electricity
industry
restructuring
(IPCC COP7)

Engineering criteria
must also be met:
Availability &
Quality of supply
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Trading in electricity:- an abstraction from reality
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Fig. 12 Decision-making interactions
(Thorncraft, 2006)
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Energy conversion chain uncertainties & risks
(geographically local issues in blue)
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• Availability of fossil & fission fuels

• Variable renewable energy fluxes

• Climate change impacts

• Generator decisions

• Generator forced outages

• Power system security
• TNSP decisions

• Transmission forced outages

• Power system security

• DNSP decisions

• Distribution network outages

• Power system security

• End-user decisions

• End-use equipment outages

• Power system security
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future uncertainty
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• Wholesale & retail designs should be compatible, with

spot & derivative markets that model flow constraints

Primary energy markets

• Small end-user,  embedded generators & storage

should be supported by energy service advisers

A restructured
electricity industry
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efficiently manage, 
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location-dependent 

risks to the flow 
of end-use
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most 
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Contributors to unavailability of electricity
supply for small end-users (USA data, AEMC, 2006)
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Fig 5. Shared responsibility for risks to energy
service flow (security & commercial regimes)

TNSPs, for meshed transmission:
• Managed by ISO (security)
• Arbitrage in nodal markets

DNSPs, for radial distribution:
• Distribution system automation (security)
• Network access regime

End-use & distributed resources:
• Energy management systems (security)
• Nodal markets & network access

Large generators:
• Operation when directed by ISO (security)
• Nodal markets & network access

Security regime:
• SCADA & AMI
• On-line security 
   assessment
• Central control
• Reliability policy

Commercial 
regime:
• Ancillary services, 
  spot energy & 
  derivatives
• Network access
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Dispatch, Pre-dispatch, PASA, SOO & ANTS to
manage supply-demand balance
(source: NEMMCO)

  0    day 1  day 2    week 1      month 1                                    year 1        year 2

Medium Term PASA (2 yr, daily peak)

Pre-dispatch, re-bid & final dispatch schedule

Short Term PASA (7 days, 30 min res, 2hr update)

SOO & ANTS (10 yr)
(reliability policy)

• ST & MT Projected Assessment of System Adequacy support reserve

assessment & participant operating decisions. ST PASA projects region

demand & reserve for 7 days @ 30 min resolution, updated every 2 hours.

MT PASA projects daily peak demand & reserve for 2 yrs, updated weekly.

• Statement of Opportunities (SOO) & Annual National Transmission

Statement (ANTS) are intended to inform generation, demand & network

investment decisions (10 year horizon, issued annually)

These procedures all rely heavily on demand forecasts 
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Managing supply-demand balance in NEM
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ESCOs: the missing players in the 
restructured electricity industry

AMI: the missing interface in 
the restructured electricity industry
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Key technical issues for high-penetration

renewable energy
Design & demonstration of distributed resource

systems (generation, storage, end-use response)

Advanced metering, communication & control for

distributed resources

Improved power electronic devices

Compact, high-capacity & cost-effective reversible

energy storage

Mathematic modelling & forecasting for renewable

energy generation & distributed resources
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Wind farm response to varying wind conditions
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( AWEFS functional requirements, www.nemmco.com.au)
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(Ahern, Meteorology Today)
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S1: Infra-red satellite map (BoM Aust,1125 UTC 24/4/05)
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S1: Gradient level (~1km) wind map,
produced twice daily (BoM Aust, 12 UTC 24/4/05)

7.5 m/s

7.5 m/s
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Low-pressure cell over southern Australia
(BoM, 2006)

 



Integrating Renewable Energy: SEI, Dublin 24/11/06

Hugh Outhred: Integrating Renewable Energy 12

23Integrating Renewable Energy

This approach may be

valuable for predicting

the timing of large

changes in summated

wind farm output
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Key regulatory & policy issues for high-
penetration renewable energy

Institutional issues:
– Robust security regime with security-constrained dispatch

– Efficient commercial regime (operation & investment)

– Effective regulatory framework (network services)

– Compatible arrangements for gas industry

Policy issues:
– Appropriate innovation in renewable energy technologies

– Correct location & timing for investment in renewables

– Forecasting for security & commercial regimes

– Active end-user participation (value, timing, efficiency)

– Skill development in all relevant areas
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Key commercial issues for high RE
Advanced auction-style electricity markets:
– Spot & derivative energy; ancillary services

Within continually updated security constraints

With active end-users supported by ESCOs

With attention to equity issues

Efficient network access regimes:
– Availability & quality; active end-user participation

Renewable energy forecasting tools for:
– Renewable energy generators

– Other generators and end-users

– System operators & policy-makers

Efficient financial mechanisms to counter
un-costed fossil fuel externalities

26Integrating Renewable Energy

Many of our publications are available at:

www.ceem.unsw.edu.au  


