ENERGY SECURITY AND RELIABILITY IN THE
NATIONAL ELECTRICITY MARKET

28 March 2017

PRESENTED BY:
DR TONY MARXSEN, AEMO CHAIRMAN



SECURING AUSTRALIA'S ENERGY FUTURE

e Operating the grid with NEM rules and framework

 Research new technologies

e Support the evolving grid
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28 SEPTEMBER 2016 — SABLACK SYSTEM EVENT




SEQUENCE OF EVENTS

Tornadoes

Tower collapse line faults
Grid voltage dips

Pre-set ride-through limits
Wind farm output reduction
Increase in Heywood flow
Loss of VIC-SA synchronism
Heywood interconnector trip
SA supply deficit (50%)

Low SA system inertia

Very fast SA frequency fall
Ineffective UFLS

Fast system collapse

Tower collapse line faults
Grid voltage dips

Wind farm ride-throughs
Wind farm output reduction
Increase in Heywood flow
Loss of VIC-SA synchronism
Heywood interconnector trip
SA supply deficit (50%)

SA frequency fall

Very fast SA frequency fall
Ineffective UFLS

Fast system collapse

Black system — all supply lost

Stronger towers

Increased SA system strength

Changes to wind farm control settings
Very fast response local reserve supply
Lower pre-event flow (more headroom)
Back-to-back DC link at Heywood

New concept fast load shedding scheme
Increased SA system inertia

Faster smarter frequency control scheme

Smart grid islanding scheme
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ACCESS TO DATA AND INFORMATION ﬁ%ﬂﬁmg

Grid connected equipment eg batteries and
solar PV

Better access to data on
grid connected
equipment

0o Recommendations to

ESCOSA on new wind farm
standards

Visibility of behind-the-
meter data necessary to
maintain system security
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AFFORDABLE GAS FOR POWER GENERATION

PM calls energy
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tralia's domestic gas
supply issues will
further  intensify
next week with
major energy pro=
ducers set to face
Prime Minister Mal-
colm Turnbull. A day after he
warned the country was facing
an “energy crisis”, the PM on
Friday put gas companies “on
notice” to explain how they are
going to secure future supplies.

He has summoned the oil
and gas producers to a round-
table meeting to discuss the
eastern state gas shortages that
have provoked strong con-
cerns from businesses over
spiralling energy prices.

Top executives from Ex-
xonMobil, Shell, Santos, Ori=
gin Energy and from the three
export-focused liquefied natu-
ral gas projects in Queensland
are expected to attend.

Mr Turnbull's warning
came after a report by the Aus-
tralian Energy Market Opera-

ramped up How-
ever, the focus on overseas cus-
tomers has resulted in
significant gas production being

diverted to the LNG plants, re-
sulting in local shortages that
drive up domestic prices.

At the same time, govern-
ments in NSW, Victoria and
the Northern Territory have
banned fresh oil and gas explo-
ration after pressure from
farming and green groups.

AEMO has estimated a
shortfall in domestic gas-pow-
ered electricity generation as
early as the summer of 2018/19.

Earlier this week, a report

by energy consultancy Ener-
gyQuest warned of further
supply risk with the Queens-
land gas export projects likely
to have insufficient reserves to
deliver on contracts.

“While there is some invest-
ment underway in new east
coast gas supply, it is nowhere
near sufficient and this reinfor-

2o tore-
move barriers to gas explo-
ration, but the Mr'l'umbull did
not rule out measures such as
reserving a certain percentage
of gas for domestic use

In January the Queensland
government released land for

gas exploration that could only
e used for future domestic use
— a decision that has been
lauded by federal Energy
Minister Josh Frydenberg.
The onus is on the industry
to come up with solutions to
address the domestic supply
crisis, the minister has said.
The issue is likely to attract
more debate when industry
and government afficials meet
at a domestic gas outlook con-
ference next week in Sydney.
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NATIONAL ELECTRICITY MARKET

 New technologies and distributed
generation proliferating the market

e Set an agenda which encourages
competition, efficient investment

 Delivers a secure, safe and reliable
supply of electricity

Distributed generation

SLIDE 7



SUPPORT OF '‘PROOF OF CONCEPT' MECHANISMS

Hornsdale Wind Farm

 To gain a deeper understanding of new
technologies

« To identify efficient, strategic and

Innovative investment

 To meet changing consumer

requirements and expectations

 Eg. Hornsdale Stage 2 wind farm
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NEM RULES

CUSTOMER CHOICE

Market and regulatory processes
must keep pace

Review of The Reliability and
Emergency Reserve Trader and
Lack of Reserve framework in the
rules
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AEMO SECURITY STRATEGIES

Strategy for next summer

o0 Secure additional (currently under-utilised) generation.
o0 Make use of other options: SA network generators, battery, demand side

o Lock in plans with all stakeholders, including government agencies

contracts, etc.

Future Power System Security program

O

O
O
O

Frequency management

System strength

Availability of information

Ways to manage extreme power system conditions
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