THE UNIVERSITY OF NEW SOUTH WALES « SYDNEY « AUSTRALIA
Integrating Renewable Energy: SEI, Dublin 24/11/06
et

Centre for Energy and
Environmental Markets

Integrating Renewables:
Regulatory, Policy & Commercial Issues

Hugh Outhred
Sustainable Energy Ireland, Dublin, 23/11/06

A
{ Centre for Energy and
Environmental Markets

~ = Sustainability context
= Electricity industry decision-making frameworks
= Implications of renewable energy
= Key regulatory, policy & commercial issues
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Fig. 12 Decision-making interactions
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Energy conversion chain uncertainties & risks

(geographically local issues in blue)
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A restructured
Climate change electricity industry
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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
Integrating Renewable Energy 10

entre for Energy an
o Environmental EAyarkets Hugh Outhred: Integrating Renewable Energy



THE UNIVERSITY OF NEW SOUTH WALES « SYDNEY « AUSTRALIA
Integrating Renewable Energy: SEI, Dublin 24/11/06
et

— forE
{ Centre for Energy and UNSW

Environmental Markets e

- Security & commercial regimes (global & ocal)

Commercial
regime
Possible futures
managed by
decentralised
decisions

Unreachable or
unacceptable
futures

Emergency control

Security
regime
Possible
futures
managed by
centralised
decisions

Renewable energy
increases future
uncertainty but

forecasts can help

Secure
operating limits
probabilistic)

Integrating Renewal | E ly

— Centre for E nd
- Fig 5. Shared responsibility for risks to energy
service flow (security & commercial regimes)
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Dispatch, Pre-dispatch, PASA, SOO & ANTS to

manage supply-demand balance [sco&anTs @oyn
(source: NEMMCO) (reliability policy)

| Medium Term PASA (2 yr, daily peak) |
[ | <«—— short Term PASA (7 days, 30 min res, 2hr update)

[ |<— Pre-dispatch, re-bid & final dispatch schedule

W

0 dayl day2 weekl1l month1l year 1 year 2

* 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

Managing supply-demand balance in NEM

increasing uncertainty looking forward
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Enhanced industry structure [=SCos: ihe missing playe

restructured electricity industry
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AMI: the missing interface in
Integrating Renewable Energy 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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1: Gradient level (~1km) wind map,
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Low-pressure cell over southern Australia
- (BoM, 2006)
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IDV 65059

WIND CHANGE FORECAST CHART
ISSUED: 2100 on Thursday 22 April 2004

PretAgtad, ! BUREAU OF METEOROLOGY - VICTORIAN REGIONA L OFFICE
% b e — P.0. Box 1636M Melbourne Vic 3001 http://www.bom.gov.au Severe Weather Ph: (03) 9669 4923
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Northerly wind 15 to 30 km/hr ahead of front. West to
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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
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<ey 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

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