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~ = Sustainability context
= Renewable energy technologies & characteristics

= Key issues with high levels of renewable energy
penetration
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Renewable energy barriers, challenges & opportunities, IEA, 2006
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Low-emission generation cost trends (vwva, 2006)
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Successful innovation requires bot
technology push & market pull (Grubb, 2006)
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‘Renewable energy support policy taxonomy
(Rivier, 2006; Enzesberger et at, 2002)
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A restructured
electricity industry
must understand &
efficiently manage,

by centralised &
decentralised
decision-making, the
location-dependent

Climate change
impacts

large generators

Interchange risks to the flow
to other of end-use
wholesale energy services

market
regions

distribution
network

distribution
network

most
end-users
embedded = Small end-user, embedded generators & storage
generators should be supported by energy service advisers

¢ Wholesale & retail designs should be compatible, with
SLEtEEe s spot & derivative markets that model flow constraints
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Contributors to unavailability of electricity
supply for small end-users (usa data, AEMC, 2006)
Average unavailability per customer year
Contributor
(minutes) (%)
Generation/ transmission 0.5 0.5
132kV 23 24
66kV and 33kV 8.0 83
l 11kV and 6.6kV I 58.8 60.7
Low voltage 115 119
Arranged shutdowns 157 16.2
Total 96.8 minutes 100.0
Renewable Energy: Policy Options & Integration Issues 13

Unreachable or
unacceptable
futures

Secure
operating limits
probabilistic)

—
sy~ Centre for Energy and
Environmental Markets

Emergency control

Renewable Energy: li ol

— en.tre or Energy an
Environmental Markets

.........

- Security & commercial regimes (global & cal)

Commercial
regime
Possible futures
managed by
decentralised
decisions

Security
regime
Possible
futures
managed by
centralised
decisions

Renewable energy
increases future
uncertainty but

forecasts can help
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Wind farm response to varying wind conditions
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NEMMCO Forecasting Timeframes
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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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Key regulatory & policy issues for high-
penetration renewable energy

= |nstitutional 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

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

&= Centre for Energy and

Environmental Markets Hugh Outhred: Renewable Energy Policy & Integration Issues



THE UNIVERSITY OF NEW SOUTH WALES « SYDNEY « AUSTRALIA
BPPT Seminar 28/11/06
st

—
‘_' Centre for Energy and

Environmental Markets

Many of our publications are available at:
WWW.ceem.unsw.edu.au
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