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Abstract

This paper discusses the case for national electricity reform, given Australia’s
rapidly evolving mix of electricity generation. It recommends the redesign of the
National Electricity Market (NEM) to increase efficiency, reduce prices and
secure supplies.

Unofficially titled the ‘Heineken Report'!, the paper addresses the most
challenging questions of energy reform and focuses on aspects which other
reports may downplay or ignore.

Disclaimer

This document’s development was guided by the deliberations of the National
Standing Committee on Energy and the Environment (NSCEE) - a cross-
jurisdictional, multidisciplinary group of stakeholders organised by the institute
for active policy Global Access Partners (GAP) in 2016.

The report represents the diverse range of views and interests of the individuals
and organisations involved. Given the different perspectives of Committee
members, it should not be assumed that every member would agree with every
argument or recommendation in full.

The report has been prepared in good faith on the basis of information available
at the time of writing and sources believed to be reliable. However, it should not
be used as a substitute for independent professional advice or further
consultation with industry experts. Evaluation of the material presented is the
sole responsibility of the reader.
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Abbreviations and Acronyms

AEC
AEMC
AEMO
AER
BOO
BOOT
COAG
CRC
CSIRO
ENDPO
GAP
GDP

G

GW
ICT

loT
kWh

L

MW
NEM
NEMCC
NEMICC
NEMPDA
NEO
NREL
NSCEE
PV

PVC
R&D
TWh
VRE

Australian Energy Council

Australian Energy Market Commission

Australian Energy Market Operator

Australian Energy Regulator

Build, Own and Operate

Build, Own, Operate and Transfer

Council of Australian Governments

Cooperative Research Centre

Commonwealth Scientific and Industrial Research Organisation
The proposed CRC in Energy Network Design, Planning and Operation
Global Access Partners

Gross Domestic Product

gigajoule

gigawatt

information and communication technologies

Internet of Things

kilowatt hour

litre

megawatt

National Electricity Market

The proposed NEM Coordination Council

The proposed NEM Industry Collaboration Council

The proposed NEM Planning and Design Authority

National Electricity Objective

National Renewable Energy Laboratory, USA

National Standing Committee on Energy and the Environment
photovoltaics

photovoltaic cells

research and development

terawatt hour

variable renewable electricity
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Executive Summary

The NEM is the wholesale electricity market in Australia’s eastern and southern states. It
was launched in December 1998 and trades over $11 billion of power every vear to
meet the needs of 19 million end-user consumers. The disaggregation of state-owned,
vertically integrated power corporations was a key structural reform in its time, but a
fresh set of technological, social and environmental challenges now requires equally bold
reforms to be undertaken.

Responsibility for the NEM is split between the policy maker (the COAG Energy
Council), the rule maker (AEMC), the regulator (AER) and the operator AEMO. Whilst
this separation of powers was consistent with the principles of micro-economic reform, it
now inhibits the ability of government and other stakeholders to take a total-systems
overview. This report calls for new arrangements, including the creation of a NEM
Design and Planning Authority, to ensure a more holistic approach.

Changes to current management structures are required to embrace innovative
technologies and consumer and environmental priorities. The coal-powered NEM of the
past will be transformed by a greater diversity of generation, consumer empowerment,
micro-grids and battery storage. Far from posing a threat to prices and supplies, this
should improve the network’s agility and boost its security, reliability and resilience. A
successful transition will rely on closer stakeholder partnerships, better planning and a
broad commitment to change, but the right administrative arrangements must be in place
for it to happen.

Current regulations shaping fossil fuel and renewable power generation do not align with
Australia’s fast-changing demand profiles and more diverse grid technology. A failure to
address these issues contributed to the South Australian blackout of 2016, and without
decisive change such events may be repeated.

The demonstrable link between fossil fuels and climate change should be acknowledged
by the Australian Government. National energy and environmental policies must be
aligned to meet Australia’s international emissions obligations and the needs of domestic
power customers. Continued reluctance to coordinate government activities will only
undermine investor confidence and hamper the modernisation of the NEM.

The National Electricity Objective (NEO) should be updated to reflect the
interdependence of modern economic, social and environmental concerns and
incorporate notions of duty of care and public value. The original aim of micro-economic
reform has been achieved, but competition and downward pressure on prices has been
inhibited by a lack of consumer knowledge.

(cc) Global Access Partners Pty Ltd, 2017
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Customers want reliable and secure supplies at a fair price, with the ability to make
informed choices between suppliers. A lack of billing transparency has left customers
vulnerable to exploitation, but new metering services and other technological advances
should be adopted across the NEM to allow both consumers and producers to manage
their affairs more effectively.

We support the creation of a comprehensive blueprint for change and an explicit
timeline for its implementation. We urge Federal and State governments, electricity
companies and consumer groups to cooperate in pursuit of agreed and balanced goals to
keep the life-blood of the nation flowing.

(cc) Global Access Partners Pty Ltd, 2017
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Recommendations for Reform

I.  Australian Federal and State Governments should accept the need for NEM
reform and produce a blueprint for its transformation. The blueprint should
address the system as a whole, set clear targets and milestones, and form the
basis of accountable actions by its managers. The blueprint should:

e Encompass the core areas of an expanded and enhanced NEG;

e |dentify the key drivers of transformational change, the strategic issues
demanding attention, and the actions required to meet the revised NEO;

e Establish priorities and assign responsibilities for those actions;

o Create appropriate regulatory rules and structures which incentivise,
facilitate and attract participation across all sectors of the NEM by industry,
consumers and all levels of government.

2.  Governments should broaden the current NEO to reflect emerging economic,
social and environmental issues. The existence and interrelation of these issues
imposes a greater ‘duty of care’ on the industry, and policy should be assessed for
its public value. The Government should:

e Include environmental considerations within the NEO;

e Ensure that the NEM's structure, rules and regulations facilitate, rather than
restrict, participation;

e Redesign industry rules and regulations to reflect changes in generation,
storage and related technologies, greater consumer interaction and the
importance of climate change policies, while retaining a strong market
approach.

3. Stakeholders should adopt governance and management structures which
address the system as a whole. These structures should be proactive, engaging
and include all stakeholders through improved coordination and collaboration.
The Government should:

e Recognise that the NEM is a complex management challenge with multiple
tiers of participation and accept the need for stronger partnerships
between government, industry, and the community;

e Retitle and reimagine the core function of the Senior Council of Officials to
the NEM Coordination Council (NEMCC);

e Empower the NEMCC to take a holistic approach and make it accountable
for overseeing strategic policy and operational advice to the Council of
Australian Governments (COAG) within an expanded and improved NEO.
The NEMCC would act as custodian of the NEM blueprint and be
responsible for reporting to COAG on its implementation and for
recommending changes;

(cc) Global Access Partners Pty Ltd, 2017
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Expand NEMCC membership to include the chairs of the Australian
Energy Market Commission (AEMC), the Australian Energy Market
Operator (AEMO), the Australian Energy Regulator (AER) and the
proposed NEMPDA. These bodies would still retain their accountability to,
and reporting structures for, COAG Energy Ministers. A representative
from Energy Consumers Australia should also be included;

Appoint an independent chair of the NEMCC.

4. Recognise the critical importance of system design and planning to the NEM.
Planning and better system design is required to ensure the security and reliability
of supply, given the plethora of technical, management and operational
combinations.

5.  System design and planning should be undertaken by a dedicated and single-
minded authority. We therefore urge:

The establishment of a NEM Planning and Design Authority (NEMPDA)
to optimise the design and planning of the network within the revised
NEO.

The NEMPDA would maximise technological and operational
opportunities within the constraints of Australia’s generation, transmission
and network options. It would recommend the most appropriate suite of
practical solutions, while emphasising the need for decarbonisation;

The NEMPDA would design a network which maintains acceptable security
and reliability targets, while transitioning from a single interconnected
network to one of ‘networks within networks’;

The Authority should identify key technical and operational issues that
require regulation or rule-making, to ensure it operates within its
designated parameters;

The Authority would manage the staged transition of the network to the
new blueprint and initiate and manage the commercial investments
required at regional and local levels;

The NEMPDA would address issues around synchronous and non-
synchronous generation, transmission and interconnection. [t would
consider technical initiatives around the provision of black start and
ancillary services. It would also investigate the type and mix of generation
and support services required in certain locations to maintain network
integrity and resilience.

(cc) Global Access Partners Pty Ltd, 2017
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6. Government should establish structures that promote industry interaction and
participation across the NEM and enhance the understanding and adoption of
best-practice technical and operational measures. The Government should
therefore:

Establish @ NEM Industry Collaboration Council (NEMICC) to
encourage the dissemination of international technical and operational
ideas, evaluate best practice, and work with the NEMPDA and COAG;

Transform stakeholders from regulated participants to collaborative
partners, given the need for greater cooperation;

Appoint an independent chair and ensure the NEMICC encompasses a
broad range of industry figures to offer the diverse skillsets and knowledge
required. Its membership should include the chair of the Australian Energy
Council.

7.  Government should use existing suites of programmes and grant schemes to
encourage appropriate market responses by industry and consumers to meet
new NEM priorities: We therefore support:

The establishment of a Cooperative Research Centre in Energy
Network Design, Planning and Operation (ENDPO);

The ENDPO would offer a focus point for optimising energy solutions by
bringing together the best and brightest minds in industry, academia and
government to work in partnership;

The ENPDO would work closely with the NEMPDA to improve technical,
operational and management knowledge in this new era in energy supply;

Existing environmental and business grant schemes could be used to
encourage industry and consumers to use energy trading, micro-grid,
storage and behind-the-meter software to modernise the NEM.

8.  Government should accept the obvious link between energy policy and climate
policy to ensure each proceeds in a coordinated and positive direction. This will
require:

Determined and good faith efforts by Commonwealth, State and Territory
Governments to align their renewable energy targets. These targets should
be reflected in the blueprint for the NEM;

A staged transition from legacy fossil-fuel generation capacity to methods
which produce fewer harmful emissions as part of an integrated approach.
Thermal generation plants should not be shut on an individual, ad-hoc or
state-based basis, as in South Australia and Victoria, but as part of a national
plan.

(cc) Global Access Partners Pty Ltd, 2017
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9. Government and other stakeholders must recognise the consumer-centric
nature of a modernised NEM. This will require:

e Greater transparency in data collection and reporting across NEM sectors,
notably in customer accounts which currently lack clarity and transparency;

e Pricing which reflects costs as the network and services become more
diverse and flexible and consumers and ‘prosumers’ look to maximise value
through a wider range of options;

e Consumer education to help them understand their choices, participate in
decision-making and capitalise on their opportunities;

e Growth in behind-the-meter value-added services that support consumer
choice, facilitate micro-grids and optimise choice and demand management.

10. Stakeholders must acknowledge and address key information and data gaps in
the network. These gaps are expanding due to the rapid diversification of
generation, including household solar capacity, behind-the-meter storage and
other initiatives. To ensure planning is based on comprehensive information,
there should be:

e A comprehensive suite of energy infrastructure audits on a regional, sub-
regional and sectoral basis;

e Analysis of this data to inform network planning and design, infrastructure
investments and pilot micro-grid initiatives to test new rules and regulations;

e Industry and community participation in projects which reflect growing
diversification, growth and rationalisation opportunities.

(cc) Global Access Partners Pty Ltd, 2017
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The Finkel Review

The South Australian blackout on 28 September 2016 was the first in the state since the
launch of the NEM. It provoked widespread community and political debate with much
finger-pointing about the technical, institutional and administrative influences to blame.

An emergency COAG meeting of State and Federal Energy Ministers on 7 October
2016 agreed to a review of the NEM by an independent expert panel chaired by
Australia’s Chief Scientist Dr Alan Finkel AO. The COAG Communiqué? stated:

“Given the critical importance of energy security, reliability and system resilience,
the Council agreed that it is timely for a wider independent review to take stock
of the current state of the security and reliability of the national electricity market
and provide advice to governments on a coordinated, national reform blueprint.”

The Finkel Review was asked to offer:

“a plan to ensure future energy security, affordability and sustainability as more
renewable energy comes into the electricity system and more coal-fired power
stations close.”

This blueprint will:

“outline national policy, legislative and rule changes required to maintain the
security, reliability and affordability of the NEM in light of the transition taking
place.”

The Finkel Review will use and build on a range of other work, including;

e Reviews into South Australia’s ‘black system event’ by AEMO, AER and the
AEMG;

e Reports by AEMO and the AEMC on the security and market arrangements of
potential power frameworks;

e Analysis by AEMO and the AEMC of the impact of Federal and State carbon
mitigation policies on energy markets;

e The Vertigan Review of governance arrangements;

e National gas market reforms which affect the NEM's security, reliability and
affordability;

e Avreview of existing regulatory arrangements for interconnector investment.

Dr Finkel explained his approach in the annual Zunz Lecture at the Sydney
Powerhouse Museum on 3 November 2016.* He noted the ‘trilemma’ faced by
reformers, given the need for reliability, affordability and ecological sustainability. The
three points of this triangle should have consumers at its centre as

“it is the consumer who sets the expectations; and the consumer who ultimately
decides if they are met.” >

(cc) Global Access Partners Pty Ltd, 2017
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He stressed the primacy of consumer choice and

“the freedom to put the grid we share to work in the way that each of us wants,
for our household, or our business or our town’,

but accepted that choice has cost implications and must be handled with care.

All stakeholders accept these three basic objectives, but disagree about the balance
between them. Dr Finkel accepted the wealth of data available, but said that no
systemic review had assessed the complex interactions of a ‘market in the midst of
rapid change’.

Dr Finkel, the four Review panel members, expert advisers and members of the
Review taskforce met consumer groups, energy market bodies and peak energy
organisations as part of their first round of consultations. The Panel engaged with the
International Energy Agency to evaluate Australian performance against global best
practice. Their Preliminary Report was presented to the COAG meeting of Energy
Ministers on 9 December 2016.6

The Preliminary Report did not offer conclusive findings or recommendations.

“instead, it fulfils the role of an issues paper, setting out observations and
questions to guide a process of open consultation on the design of a new
blueprint for the electricity sector”.”

The Report accepts the extent of change since the design and implementation of the
NEM almost thirty years ago. These factors include technological advance, diverse
generation options, changing consumer needs and the growing threat of climate.

The dominance of coal, gas and hydro generation will increasingly be undermined by
solar, wind and other renewable energy options, leading to a more hybrid, diverse and
disruptive technology mix. A revamped NEM will also have to find its place in a more
consumer-centric economy where customers are increasingly knowledgeable and
empowered to make decisions for themselves.

These changes are directly challenging the current structures, rules and regulations of
the NEM, and reforms are required to unlock the value from this richer and more
interactive and responsive environment.

The Preliminary Report acknowledges seven major themes:

Technology is transforming the electricity sector

I

2. Consumers are driving change

3. The economy must reduce its carbon emissions

4. Variable renewable electricity generators, such as wind and solar PV, can
be effectively integrated into the system

5. Market design can support security and reliability

6. Prices have risen substantially in the last five years

/. Energy market governance is critical

(cc) Global Access Partners Pty Ltd, 2017
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Each theme in the Report offers a range of questions to trigger debate and explore
options within the ‘energy trilemma’ of providing energy security and affordable access
while reducing carbon emissions.

After further consultations in the first quarter of 2017/, the Finkel Review will offer its

blueprint outlining the changes in national policy, legislation and administration it
believes are required.

(cc) Global Access Partners Pty Ltd, 2017
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The National Electricity Market

History of the NEM

The NEM is over a quarter of a century old. The catalyst for its formation was al991
Industry Commission (now the Productivity Commission) report® which argued that
Australia’s GDP could be increased by restructuring the electricity industry.

The report identified the following key elements for reform:

e The separation of generation and retail from the monopoly components of
transmission and distribution;

e The introduction of competition into generation and retail by giving non-
discriminatory access to transmission and distribution systems;

e The sale of publicly owned electricity generation, transmission, and distribution
assets to the private sector; and

e The enhancement and extension of the interconnectors between NSW, ACT,
Victoria and South Australia. This was subsequently extended to include
Queensland and Tasmania.

In response to the report, COAG formed a National Grid Management Council,
charged with coordinating the planning, operation and development of a competitive
electricity market.

The disaggregation of monopolistic state-based energy companies, such as Pacific Power
in NSWV, followed the Industry Commission’'s recommendations as part of wider micro-
economic reforms in other capital-intensive utilities such as water and transport.

A 2013 KPMG case study on the NEM commissioned by the AEMC chronicles the key
milestones in the reform process.’

(cc) Global Access Partners Pty Ltd, 2017
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Micro-economic Reform — The Impact of the Hilmer
and Harper Reviews

Australia’s electricity industry before the NEM had seen the core components of
generation, distribution and retail undertaken within large vertically integrated, publicly
owned monopolies. The disaggregation of this structure and transfer of assets to the
private sector were part of the same competition policy which shaped the rules and
regulations of the NEM.

The Commonwealth offered State governments significant incentives to embrace
privatisation, and revenues from sales were used to reduce debt or pay for services
and infrastructure. Other nations, such as Britain and France, pursued similar reforms at
the same time, while Australia’s water industry was restructured after the publication of
the Hilmer Report on National Competition Policy'®in 1993.

According to a 2016 report by Synergies Economic Consulting',

“In the electricity sector, separation into generation, transmission, system
control and market operations, distribution, and retail supply was largely
successful. The limited scope economies across the activity levels, reflected for
example in the specialised technologies deployed in each layer, meant that the
benefits of separation in terms of enhanced competition significantly exceeded
any loss of scope economies.”

‘Economies of scope’ are the proportionate savings generated by producing two or
more distinct goods when the cost of doing so is less than producing each separately.
These contrast with economies of scale from the reduction of average cost by
increasing production.

“Economies of scale focus on the output level of one product, whereas
economies of scope focus on the variety of products offered” (Nickolas

2015)"2

The 2015 Harper Review'? was the first comprehensive assessment of Australia’s
competition policy since the Hilmer Report. It concluded that competition policy
should:

e Make markets work in the long-term interests of consumers,

e Foster diversity, choice and responsiveness in government services,

e Encourage innovation, entrepreneurship, and the entry of new players,

e Promote efficient investment in and use of infrastructure and natural resources,

e Establish competition laws and regulations that are clear, predictable and
reliable,

e Secure necessary standards of access and equity.

(cc) Global Access Partners Pty Ltd, 2017
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Whilst the Harper Review did not specifically address energy regulation, it did reinforce
the idea that competition policy, laws and institutions should promote the interests of
consumers, and polices should be subject to a public interest test. It also emphasised
that a balance should be struck between the disruptive impact of technology and
digitisation and consumer safeguards.

Whilst Hilmer and the initial micro-economic reform of the electricity sector did the
‘heavy lifting, the Harper Review emphasised the importance of meeting consumer
needs, addressing digital disruption and adopting innovation and technology to
accelerate competition.

Business, social and technological environments have changed significantly since the
publication of these reports. Despite the general acceptance of micro-economic
reform overall, its effects on the electricity market have not been without their critics,
with some economists arguing the benefits have been overstated. Prof John Quiggin'
wrote a report for the Electrical Trades Union in 2014 which argued that

“Privatisation, corporatisation and the creation of competitive electricity
markets were supposed to give consumers lower prices and more choice,
promote efficiency and reliability and drive better investment decisions. But
after 20 years the evidence is that none of these promised improvements have
been delivered.” '

This critique has an element of truth, not because the reforms were wrong in principle,
but because they were poorly implemented and the structures created have
subsequently failed to react to technological change, increased complexity and the issue
of climate change.

(cc) Global Access Partners Pty Ltd, 2017
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NEM Operations, Structure and Governance

Existing Structures

The NEM is an energy market, rather than a capacity market. Generators are paid for
selling electricity, rather than keeping generation capacity available to meet short-term
or peak demands. This emergency capacity is maintained through ancillary service
contracts with generators which agree to be available during emergency events.

NEM policy is steered by the COAG Energy Council, supported by a Senior Council of
Officials from state energy portfolios. Three separate bodies report to COAG's Energy
Council; the Australian Energy Market Commission (AEMC), the Australian Energy
Market Operator (AEMO) and the Australian Energy Regulator (AER).

The roles of the AEMC as the rule maker and the AER as the regulator are clear and
distinct, but AEMO's position as the market and power systems operator can conflict
with its other duty as the NEM's national transmission planner. AEMO operates the
power systems in Western Australia, the Victorian wholesale gas market and
transmission system and other gas markets and hubs.

Finkel's Preliminary Report argues that this division of responsibilities between different
institutions means there is no single entity to offer a ‘whole of system’ perspective and
advice to ministers, officials and the general public. The coordination required to handle
the NEM's growing complexity and the impact of transformational technological change
could be achieved through an improved and integrated oversight structure.

Recommendations for Change

e Reconstitute the Senior Council of Officials as the NEM
Coordination Council (NEMCC)

The Senior Council of Officials could be reformed to include the senior officials and
chairs of the AEMC, AEMO and the AER and be charged with taking a whole-of-
systems approach in their advice to COAG. The new body, to be called the NEM
Coordination Council (NEMCC), would act as custodian of the NEM blueprint and be
responsible for tracking and reporting against its targets and milestones. The
appointment of an independent Chair would further enhance its credibility. The
NEMCC would offer a forum to share and discuss the initiatives of its constituent
bodies, without affecting their individual responsibilities. Importantly, the Council would
act as a body that could holistically discuss and debate the NEM challenges and their
interrelations and offer integrated and coordinated advice to COAG.

(cc) Global Access Partners Pty Ltd, 2017
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e NEM Planning and Design Authority (NEMPDA)

Given the challenge of disruptive technological change and the need to redesign the
network to cater for renewable generation, micro-grids and battery storage, the
creation of a dedicated authority to redesign the network and its components has been
suggested. The task is too important to remain a sideline for AEMO, which should be
left to operate within the market, rather than plan it.

A robust system engineering approach, will be required to help the NEM adapt to
change effectively and optimise the opportunities which innovation will provide. This
should allow problems and solutions to be addressed, with a completely different suite
of design and planning criteria to those applied to date.

Just as COAG Energy Ministers established Energy Consumers Australia in 2015 to
provide national advocacy on matters of strategic importance to energy consumers, a

similar forum for industry should collaborate with a newly established NEM Planning
and Design Authority (NEMPDA).

¢ NEM Industry Collaboration Council (NEMICC)

In early 2016, twenty-one major electricity and downstream natural gas businesses in
the wholesale and retail energy markets formed the Australian Energy Council (AEC);
however, there is still a need for a structure that reaches out to industry from within
the NEM. This should not be seen as a lobby group for NEM participants, such as the
AEC, but one that can provide ‘best industry knowledge’ to both COAG and the NEM
as a whole.

This industry body would disseminate best practice from across the globe and give
market participants, on whom the success of the market depends, a voice. This NEM
Industry Collaboration Council (NEMICC) would offer a ‘safe house’ for sharing ideas
and planning strategic approaches and a consultative avenue between industry and
COAG. The new Council would be dominated by the domestic industry, with a
number of international experts contributing to its role as a think-tank. It should also
include the chair of the Australian Energy Council.

The NEMICC should develop strategies that advance the NEM as a whole, rather than
representing sectoral interests or the positions of established management, regulatory
or administrative structures within the NEM.

The NEM was an exercise in competition policy driven by centralised control, but
reform of the NEM must be a partnership between governments, industry and the
broader community. The establishment of an NEMICC would signal a new direction of
positive engagement and respond to the formation of the AEC.

(cc) Global Access Partners Pty Ltd, 2017
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e CRC in Energy Network Design, Planning and Operation (ENDPO)

The government should also tender for proposals for the establishment of a
Cooperative Research Council in Energy Network Design, Planning and Operation
(ENDPO).

This CRC would bring together the best and brightest minds in industry, academia and
government to work in partnership to optimise solutions. It would redress the loss of
corporate and technical expertise since the dismantling of integrated energy operators
over the last 25 years.

(cc) Global Access Partners Pty Ltd, 2017
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Active Response to Technological Change

Rapid and disruptive technological and environmental developments require equally
radical amendments to the NEM to maximise consumer and social outcomes. A
blueprint for change is required, outlining clear and precise objectives within a flexible
decision-making framework.

The Finkel Review has been asked to deliver such a document, while the 2016
Electricity Network Transformation Roadmap produced by Energy Networks
Australia and the CSIRO attempted the same task.'®

The Electricity Network Transformation Roadmap offers milestones and actions to
guide an efficient and timely transformation of the electricity sector and the NEM over
the next decade. The roadmap argues that a carbon-neutral electricity sector can be
achieved by 2050, when customers could produce up to half the total electricity supply.

This would certainly meet Australia’s international environmental responsibilities, but
also creates a complex array of technical, economic and regulatory challenges. The
report’s modelling suggests that $1,000 billion could be spent by all stakeholders before
2050, but the investments and decisions made at the start will determine overall
success.

Without a well-planned and properly executed approach, including the timely allocation
of key resources and proper policy and market instruments, Australia will not navigate
the transition efficiently. Poor planning will see a costly duplication of energy
investments, and so steps must be taken to ensure an efficient and secure integration
of large-scale renewable energy schemes and customer-owned distributed energy
sources.

Legacy generation capacity owned by private sector investors could become ‘stranded
assets’ in the future, while investor uncertainty around the lack of consistent and clear
market signals is also inhibiting long-term investment. As the NEM becomes more
consumers - rather than producer - oriented and its capacity fragments between off-
the-grid initiatives, battery storage, micro-grids and smart networks, investment
certainty will be ever harder to find. This further underscores the need to have a
planned, but nimble pathway to a principle-led goal.
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Overview of the Electricity Network Transformation Roadmap

CUSTOMER
ORIENTED
ELECTRICITY

POWER
SYSTEM
SECURITY

CARBON
ABATEMENT

INCENTIVES
& NETWORK
REGULATION

INTELLIGENT
NETWORKS &
MARKETS

FOUNDATION IMPLEMENTATION

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2027+

Networks provide a service platform

Open network platforms embrace diverse customer
needs and aspirations

Collaborate with customers and market actors to
create new value with streamlined connections
Leverage network information and digital services for
personalised innovation in a dynamic market

Improve Trust with Customers

Enhanced customer engagement and collaboration
Customised choices, better information on services
and new connection and advisory services »
Demonstrate investment reflects customer value while
improving service performance and response times
Review of Consumer Protection and concessions

New systems to support diverse generation
Update Transmission Interconnection test

Review frameworks for protection systems, efficient
capacity and balancing services

New market frameworks for ancillary services
Develop new power system forecasting and planning
approaches to anticipate system constraints
Enhanced intelligence and decision making tools
Close focus on physical & cyber security

Harmonised System Operations at all levels
Transmission networks support system stability with
new services.

Distribution networks provide visibility of DER and
potentially Frequency Control Ancillary Services
(FCAS) and delegated balancing services.
Real-time communication and controls

A stable Carbon Policy for higher targets Reviewing scope for greater efficiency

» Develop nationally integrated carbon policy framework » Review technology specific incentive schemes to focus
Implement emissions Baseline & Credit Scheme on least cost abatement

Set Light Vehicle emissions standard policy to » Review scope for more efficient economy wide carbon
provide incentives for electric vehicle uptake, pricing where consensus

supporting climate goals Review Australia’s emissions reduction target (2027)
Review Australia’s emissions reduction target

Agile network connections and integration of

large and small scale renewable technologies

Incentivising efficiency and innovation

» Ensure extensive smart meter penetration

» Assign customers to new range of fairer
demand-based network tariffs, with a choice
to Opt Out

» Enable standalone systems and micro-grids as a
substitute for traditional delivery models

» New innovation incentives in Regulation and
Competition frameworks

Unlocking value of distributed energy resource
orchestration

Networks pay for distributed energy resource
orchestration to provide system support in the ‘right
place at right time’

New network tariffs that provide beneficial incentives
for standalone systems and micro-grids to stay
connected to the grid

New and more adaptive regulatory approaches that
are customer focused

Networks optimised with distributed energy resources
Active network management for technical stability,
enabling distributed energy resource markets and
efficient optimisation.

Networks provide a suite of grid intelligence and
control architectures to animate distributed energy
resource markets, as well as providing system security.
Establish a new network optimisation market to
procure DER services for network support.

A flexible and agile workforce to support the new
optimised energy system.

Essential information for an integrated grid

Establish open standards and protocols to enable
secure system operation, management and exchange
of information and interoperability with distributed
energy resources

Networks enhance current system monitoring and
models to inform advanced system planning

Build distributed energy resource maps and feeder
hosting analysis to support locational valuation of
distributed energy based services

Overall Customer outcomes by

2027

2050

CUSTOMER CHOICE AND CONTROL

Over 40% customers
use onsite resources: 29
GW solar and 34 GWh
of batteries.
Concessions to support
those who need it most.

» Almost 2/3 customers
use onsite resources,
including 1/3 customers
on a new stand alone
system tariff.

LOWER BILLS FOR VALUED SERVICES

Avoid over $1.4 BN in
network investment.

Average network bills
10% lower than 2016.

» Total system spend is
$101BN lower to 2050.

» Save households $414
pa by 2050.

» Network charges 30%
lower than 2016.

FAIRNESS & INCENTIVES

Networks pay over

$1.1 BN pa for DER
services.

Over $1.4 BN in cross
subsidies avoided,
saving $350 pa for med
size family without DER.

» Networks pay over
$2.5 BN pa for DER
services.

» Over $18 BN in cross
subsidies avoided,
saving $600 pa for
med size family without
DER.

SAFETY, SECURITY, RELIABILITY

Planned and efficient
market response avoids
security & stability risks.
Robust physical & cyber
security management.

» Real time balancing,
reliability and quality
of supply at small
and large scale, with
millions of market
participants.

CLEAN ENERGY TRANSITION

Electricity sector carbon

abatement to reach
40% by 2030 - greater
than current national
target of 26-28%.

» Electricity sector
achieves Zero Net
Emissions by 2050.


http://www.energynetworks.com.au/sites/default/files/key_concepts_report_2016.pdf
http://www.energynetworks.com.au/sites/default/files/key_concepts_report_2016.pdf

The Case for National Electricity Reform | NSCEE Report | Page 23

Electricity Industry Context

Until the mid-1990s, electricity generation was dominated by large thermal power
stations using Australia’s plentiful reserves of coal, supplemented by price-competitive
gas resources. Gas prices have been affected in recent years by export pricing
initiatives. Large power stations were often built next to coal mines in NSW, Victoria
and Queensland.

Installed generation capacity increased from approximately 3 GW in 1955 to 30 GW in
the mid-1990s. There was also an extensive web of transmission and distribution
networks, interspersed with voltage-reducing substations and local distribution
networks to deliver electricity to customers. Local and distributed generation was
either abandoned or excluded from future network planning.'” This long-standing
trend has now been reversed, as large synchronous thermal power generation is giving
way to a diverse array of different generating sources, such as wind and solar PV.

Development of the electricity sector in the late 1970s fed a large manufacturing base
in the eastern states and South Australia, and electricity prices fell significantly.
However, as demand grew and several energy intensive aluminium smelters came
online, it became clear that greater generation capacity was required.

This led to the construction of new thermal capacity by the state-owned electricity
commissions, although the long construction times and high cost of such power plants
challenged state governments and the energy utilities. This led to price rises over time
and an over-supply of capacity as the economy changed.

The high levels of investment required and the dependence on base load generation
meant the market had little of the flexibility and agility afforded by the more diverse
array of generation sources available today.

Consumers relied on the transport of electricity from power stations near coal mines
across vast distances to urban centres. This increased the importance of companies
such as TransGrid, a high-voltage NSW transmission firm carved from the vertically
integrated, state-owned Pacific Power company.

These factors mean the NEM is the largest geographically connected power system in
the world, stretching from northern Queensland down the eastern side of Australia and
across to South Australia and down to Tasmania, through the submarine Basslink cable.

At the core of the NEM is the wholesale market where generators with a capacity
above 30 MW are required to bid against competitive generators of all types for set
five-minute intervals in one of the five regions within the NEM. Prices are settled every
30 minutes as the average of the prices in the six five-minute auctions.'®
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Prices reached during off-peak or regular demand periods tend to reflect the short run
marginal costs of production, whilst prices during peak periods — such as during a heat
wave — can spike up to 25,000% to a cap of around $14,000 per megawatt hour. This
volatile market is supposed to allow the heavy fixed capital costs of electricity
generation to be recovered over the complete business cycle."”

The agility of embedded hydro and gas, together with other nimble generation sources
which can fire up in a short term, allows them to profit from times of peak demand,
particularly as these can be predicted with some degree of accuracy.

Some argue this disparity between the response times of base load thermal power and
more nimble embedded alternate energy sources has not been fully addressed within
the NEM, given its huge size and singular pricing mechanisms. The introduction of
battery capacity, smart networks and sensors, micro-grids and behind-the-meter
initiatives will bring increased pressure for changes in the NEM.

While most economists believe the NEM is an effective market mechanism, they also
acknowledge its powerful price incentives for rogue behaviour, given its high prices at
times of peak demand.

Lessons learned from the South Australian blackout

An analysis by Carbon + Capital Markets in August 2016%° of the South Australian
outage points to rogue behaviour by operators of the state’s gas and diesel plants. They
contend that between 1:30pm and |0pm the output from the state’s wind farms was
just 9 MV - compared to a capacity of 1,200 MW - and dipped as low as .33 MW in
one of the settlement periods.

For most of this time, electricity flowed through the Murray Link Direct Current
interconnector from Victoria into South Australia, at an average of 126 MW. Due to
upgrade works underway, the main Heywood interconnector had average imports of
just 9IMW and, for some periods, had outflows to Victoria from South Australia,
despite much lower prices in Victoria.

Simultaneous peak demand on the South Australian power system averaged 1,863
MWV over this period. This is not significantly higher than the average annual demand
of 1,500 MW and substantially below the highest peak demand of around 3,000 MW
seen every year. However, as interconnector flows into South Australia were limited
due to Heywood's upgrade works and wind farm generation was negligible, this left a
larger than usual amount of generation to be met by the gas turbine and diesel plants.

An analysis of market data?' shows that AEMO anticipated high prices and signalled this
to the market twelve hours before the event. Despite the gas and diesel operators
being warned that high prices could be anticipated, the generators failed to make more
of their capacity available.
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Analysis? of the available generators, including Snowy Hydro, Engie, Origin, AGL and
Energy Australia, shows that all generators except Origin were operating well below
capacity. Carbon + Capital Markets concluded that the very high prices and shortage of
supply experienced during the crisis was not due to becalmed wind farms, but the lack
of competitive rivalry between the operators of the South Australian gas and diesel-
generating plants.

The motivation for a generator to produce is a product of the cost of production, its
contractual commitments, and the cost of purchasing power on the spot market. The
fact that several generators did not dispatch additional supply, despite prices being
many times above their production costs, suggests they were holding out for even
higher prices, rather than competing actively. They were intentionally restricting supply
to inflate prices even further to profit more in time.

While the NEM is widely seen as an effective example of micro-economic reform, this
incident underlines that all markets are imperfect to some degree and problems such
as these must be addressed by good regulation. There were a range of factors at play
in South Australia, but the crisis was exacerbated by diesel and gas suppliers looking to
collectively exploit the market rather than compete within it to satisfy customer needs.

The South Australian outage was not due to a single event or circumstance, but rather
a range of technical, administrative, operational and increasing complexities within the
NEM. South Australia is particularly vulnerable, given its position at the end of the
network and reliance on broad pipes with Victoria.

The increasing mix of synchronous and non-synchronous generation and the growing
reliance on wind and PVC has reduced the buffering and balancing capacity of the NEM
to meet shocks from natural disaster events or major technical difficulties. Such impacts
on network security and reliability must be addressed to maintain operational
performance and confidence in the NEM in the future.

Investigations and reviews into the South Australian event continue and will doubtless
identify an ever more complex interplay of causal factors. The AEMO Preliminary
Report “Black System Event in South Australia on 28 September 2016" traces a series
of interacting events which together triggered the blackout of over 850,000 customers
across the state.”

These included the automatic shutdown of nine of the I3 wind farms that were
operating at the time due to voltage dips in the network after high winds had damaged
high-voltage transmission lines. The reduced input from the windfarm network
increased the draw on the Heywood Interconnector and, when it was overloaded, it
shut down, triggering a network shutdown when grid frequency and voltage collapsed.

Problems were exacerbated when the ancillary restart generators failed and could not
reboot the grid to allow other generators to restart their synchronous operation.
Power was only restored when the Heywood interconnector came back online and
used to help the Torrens Island power station to restart its power generation.
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Objectives and Outcomes of an Effective NEM

National Electricity Objective

The current National Electricity Objective (NEO) 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 — price, quality, safety, reliability, and security of supply of electricity;
and the reliability, safety and security of the national electricity system.”” 2

A similar objective is stated for gas, under the National Gas Law.

Today's NEO comprises several interdependent parts, including:

e the attraction of investment to ensure the development, maintenance, and
efficient and effective operation of the NEM,

e ensuring these investments and the management of the NEM remain in the
customers’ interest,

e the need for clear outcomes regarding price, quality, safety, reliability, and
security of supply to meet the long-term interests of the consumer,

e Delivering the desired levels of reliability, safety and security to the customer.

These objectives are as valid today as they were when they were written; however, the
exclusion of environmental factors is a glaring omission.

The micro-economic reforms which created the NEM and similar privatised markets
have been accused of overlooking the broader social and environmental factors that
people within the market should consider.

However, the current omission of environmental considerations is more the fault of a
rigid system being unable to evolve in the light of market and social changes. This lack of
flexibility has also distorted market mechanisms, clouded investment strategies and left
the consumer more of a price-taker than they should be.

The NEO should therefore evolve to reflect and facilitate industry adjustment to
changes in technological and environmental factors, including the growth of renewables,
storage technologies and different consumer needs.

In debates regarding regulatory changes, the AEMC argues that it is bound by law
which prevents it taking environmental benefits, opportunities or consequences into
account. However, the law should be a servant of common sense, and not its master,
and laws which were made can be change.
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Public Value and Duty of Care

Consumers have every right to expect a reliable supply of energy at a competitive price
at a time and place of their choosing through a diverse array of climatic conditions.

While the pressing topic of climate change tends to focus attention on heatwaves,
storms or other events, the impacts of bushfires or other damage to infrastructure
should not be overlooked. Victoria has had several devastating fire events in recent
years. One hundred and seventy-three people died in the ‘Black Saturday’ bushfires of
2009, a tragedy which cost the country $4.4 billion, according to the Royal Commission
set up after the event.”> The Insurance Council of Australia estimated the cost of
personal claims on damaged property alone to be $1.2 billion.

Electricity distribution networks can also cause fires, as well as be damaged by them,
when vegetation is not cleared from around their poles and wires. This was a cause of
recent litigation between residents of the Blue Mountains in NSW and the energy
distributor.?

This highlights the electricity industry’s ‘duty of care’ and the issue of public value.
Neither of these concepts is included within the current NEO, and they should be
considered in a future iteration, given the importance of electricity to the community.

Energy, like clean water, is an essential element of individual wellbeing and social
cohesion, as well as business and manufacturing. The way these basic services are being
delivered is challenged by a range of technological factors and policy imperatives.
Market signals are vital in a competitive market to attract investment and ensure the
maintenance of assets, as well as attracting new entrants and retaining existing players.

Unfortunately, asset stripping, low levels of maintenance and price gouging have been a
problem in many of the privatised capital-intensive utilities. This is not limited to
Australia, as the UK's water industry has also seen problems with its reliability and
service levels, but Australia’s energy generation and distribution sectors have certainly
not been immune.

These actions underscore the importance of a strong regulatory framework to protect
customers and ensure standards of service, reliability and safety are maintained. A
balance must always be struck, however, as the publicly owned system was accused of
‘gold plating’ the network and over-charging consumers to pay for it.

These problems have prompted calls for cost-reflective pricing and transparency
around the elements which make up consumer charges. Consumers under the publicly
owned system bore the risk — expressed through higher prices — of the inefficient,
centrally planned over-investment in capacity. Similarly, they bear the risk of outages
caused by under-investment in the privately run system of today. The precise
importance of various factors which contributed to the South Australia incident may
remain a matter of conjecture, but the result underlines the importance of appropriate
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network design and infrastructure, proper maintenance and the observance of
operational rules and regulations to ensure a reliable and cost-efficient service.

Core infrastructure elements and market rules and regulations must reflect and

respond to changes in the system and the interrelationships of other policies, including
Federal and State policies on renewables and climate change.

(cc) Global Access Partners Pty Ltd, 2017



The Case for National Electricity Reform | NSCEE Report | Page 29

The Case for Reform

The electricity market and its regulatory framework are not adequately serving the
needs of market participants, power consumers or the nation. Current structures and
arrangements are not able to meet changing market conditions and broader political
and business objectives and must be reformed to allow more flexibility.

Business interests have called for greater certainty to encourage the long-term
investment required. The Townsville Bulletin of 28 November 2016%" noted a call from
the chief executive officer of Sun Metals, one of the largest electricity users in
Queensland, for reform of the electricity market to reduce costs through more
frequent market settlements to improve efficiency, as 5-minute prices are currently
averaged over 30-minute periods. Sun Metals electricity costs have jumped from $50
million to $70 million over the last twelve months on the wholesale market.
Queensland's power market is still dominated by base load generation from thermals,
and consumers are right to question what has caused this sharp price increase.

The South Australian outage left the BHP Olympic dam project without power for
four hours and BHP Billiton warned that such incidents put investment and jobs at risk.
The company called for policies to reduce emissions and guarantee supply to be jointly
pursued.?®

Consumers can now choose between 30 retailers, yet they lack the information and
pricing transparency required to make an informed choice and therefore encourage
real competition. The current level of competition has not driven down prices to
consumers, afthough it has helped boost retailers’ margins.

Customers pay the full network distribution charge, for example, regardless of their
source of power and their distance from the generation point. As generation sources
diversify and individual and community off-the-grid initiatives become more common, a
shrinking number of network consumers will be left responsible for distribution cost
recovery.

The average consumer is not well-informed about the choices available and how they
should proceed. This has prompted the emergence of organisations such as The Big
Switch, which not only have greater market buying power, but the knowledge and
capacity to weigh up the choices available and make better decisions.

Merely creating the market and offering more choice and opportunity to ‘shop around’
should not be seen as the end in itself. Choice is a tool to improve prices and services
to the consumer, while overall policy must take account of Australia’s international
commitments to reduce emissions to fight climate change.
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Technological innovation should help reduce prices and improve service quality, and
lower barriers to entry for new participants should encourage a wider range of
innovative solutions, with embedded generation, storage within networks, off-the-grid
initiatives and behind-the-meter applications all having a role to play.

The NEM was always a large and complex undertaking, and this task has been further
complicated by a host of new policy, regulatory and operational challenges. The NEM
has outgrown its origins in micro-economic reform and must now be reshaped to
improve pricing, functionality and environmental performance.

The NEM is now an exercise in complex project management. The International
Centre for Complex Project Management says complex projects embody

“uncertainty, ambiguity, dynamic interfaces and significant political or external

influences”. %

The NEM certainly falls under this definition.

(cc) Global Access Partners Pty Ltd, 2017



The Case for National Electricity Reform | NSCEE Report | Page 31

Impacts and Opportunities from the
Changing Generation Mix

Renewables vs Base Load Debate

Arguments about the merits of base load versus renewable generation are not only
old, but increasingly outdated. It is no longer useful to pit one against the other. A more
nuanced debate should assess the sources of generation we have access to, what their
cost structures are, and whether they can deliver the electricity required in a reliable
fashion at a competitive price.

Experience in Europe, the USA and the UK shows that reductions in base load thermal
power are required to meet carbon reduction targets. The question in Australia is not
whether this should occur, but how the transition should be managed to ensure stable
and affordable supplies in the NEM. While environmental goals are not the only
priority, it should be remembered that traditional power stations have their risks too. A
smaller number of larger power stations make the network more vulnerable to
terrorist or cyber attack, accidents or natural calamity. The large brown coal fires at the
Hazelwood plant affected generation, for example, among the other problems they
caused.

Work at the University of New South Wales by Dr Mark Diesendorf, based on over
six years of NEM data, suggests that Australia could generate all its power from
renewables, afthough this would require a revolution in thinking. In 2012, he called for a
‘radical 2 I** century re-conception’ of the electricity supply-demand system.*® Instead of
base load coal, reliability would be maintained by maximising the diversity of renewable
sources, backed by a large array of turbines or electricity storage.

The Bureau of Resources and Energy Economics suggests that the most cost-effective
mix in 2030 would be:

46% wind

22% concentrated solar thermal with thermal storage
20% solar PV

6% hydro

6% gas turbines burning renewable fuels®'

The graph below, from the Electricity Network Transformation Roadmap report*,
offers a similar spread of generation sources in 2050, with the phasing of coal and
greatly expanded rooftop PV and onshore wind power.
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Figureii: Plausible projection of Australia’s changing energy mix to 2050
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Impact of Changing Technologies

Germany now sees traditional base load as a concept of the past and looks forward to
a future dominated by renewables.*® This view is shared by many European countries,
including Denmark and Scotland, while at home South Australia, Victoria and
Queensland have set ambitious renewable targets, although they recognise the need
for a balance to ensure security of supply. This is echoed in countries such as Poland,
which is also seeking a balance between renewables and base load due to concerns
over reliability. **

The rapid growth in Poland's wind power has stalled as a debate over land use led to
restrictions on future wind farms which rule out almost all suitable sites. Poland will
therefore burn more biomass with coal in existing conventional plants to ensure a
reliable supply. Poland’s Minister of Energy had warned that wind generation of just
1 2% raised concerns over reliability. *>

Australia must identify its optimal mix of generation sources and modes of delivery,
given the market, administrative and operational opportunities and constraints which
apply. These considerations should ensure that consumer and national needs are met
by fit-for-purpose administrative, operational and regulatory frameworks working to
achieve a refreshed NEM objective.

This will require a total-systems approach to the NEM, rather than tinkering at the
edges of the current system. The South Australian blackout shows the importance of
understanding the differences between various forms of generation and the complex
ways in which generation, distribution and market forces interact.
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Synchronous generators, such as coal fire base load stations, maintain steady levels of
output, while the power generated by renewables, such as wind and solar, can vary
widely depending on the weather. Thermal generation plants cannot simply be
replaced on a one-to-one basis with renewable capacity, and a mix of sources will be
required to ensure reliable supply under a wide range of conditions. This diversity
should be seen as a strength, not weakness, of the new system.

The greatest challenge is one of regulation and management, rather than technology.
The more complex, diverse and multifaceted the NEM becomes, the more it must be
approached as an analytical challenge to ensure the right signals are sent to the market
to achieve the operational and social goals required.

Many argue that the challenges, complexity and critical importance of redesigning the
NEM require the establishment of a new network planning authority. It is argued, with
some justification, that the market alone will not generate the optimum set of solutions
as operators are motivated by the profit motive and will not take social and
environmental externalities into account unless forced to by regulation.

Prof Ross Garnaut has also endorsed the establishment of a grid planning authority. At
the RePowering NSV conference in October 2016, he said:

"If you have decisions on new investment whether they're replacement
investment or expansion of capacity, in the hands of an authority looking at
things in the public interest you can then put out to tender new investments and
reduce the costs of providing them." *

Given recent outages, it is perhaps surprising that AEMO believes the closure of
Victoria's Hazelwood coal-fired station in March 2017 will have a negligible effect on
the reliability of the Victorian and South Australian grids as Hazelwood currently
supplies some 14% of scheduled and semi-scheduled generation capacity.’’ Their
modelling suggests that reliability standards will be comfortably met if the ‘market
responds in the manner expected’, but given the evidence of rogue behaviour and
gaming of the system in recent times, this confidence may be misplaced.

A paper by Synergies Economic Consulting® discussed a range of interesting and
complex issues around energy transmission and the performance of the NEM against
the Hilmer principles in a period of disruptive change:

“Australian energy markets are changing in response to a combination of factors
including technical change, price change (some of which is driven by government
subsidy), policy imposts, most notably driven by climate change policy, and
consumer preferences. For example:

e A notable shift towards wind generation driven by combined forces of
technological improvements in wind generation and renewable energy
targets,

e Rapidly rising electricity prices and reductions in solar PV prices have
resulted in a substantial uptake of behind the metre solar installations, which
impacts on network service providers and centrally coordinated generation,
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e Storage, either in front of or behind the meter is growing as a viable
adjunct to renewable generation and a substitute for new generation,
transmission and distribution capacity.”

A shift towards pricing which better reflects network costs and time-of-use metering
would help customers make better decisions. Indeed, demand management will
increasingly be placed in the hands of the consumer, as more behind-the-meter
investment and opportunities arise. The NEM will become a more distributed and
sectionalised market, but will still require a high degree of connectivity to protect
against distribution shocks from man-made and climatic events, as well as performance
failures.

The Synergy Economic Consulting paper argues that the natural monopoly of the
network businesses will shrink over time, and economies of scope - such as the use of
batteries at sub-stations - will become more important in determining customer
outcomes. This will produce significant regulatory challenges, as one of the core drivers
of the Hilmer reforms was to disaggregate business to reduce economies of scope.

Hilmer and Harper recognised the benefits of creating competitive electricity markets
to drive efficiency and reduce prices to encourage economic growth and job creation
in the wider economy. Choice is now being expanded through a range of technological
innovations, rather than merely increasing the number of retail sellers, and regulation
should now encourage this trend in turn.

Developments that will challenge the current suite of rules and regulations include:

e Smart meters to encourage more efficient energy use and provide the detailed
real-time data which providers will need to balance load in a much more
complex system, with different generators producing varying amounts of
power balanced by network storage and behind-the-meter batteries.

e Energy management services. Smart meters will need new software and
platforms to allow customers to take full advantage of the new flexibility they
provide. Such software would help regulate the use of home appliances and
control the flow of electricity between solar PV units, battery storage and the
grid. New-generation aggregators could package these services for customers
and optimise their performance by selling surplus supply to the grid or into
broader battery storage.

e Micro-grids. Local energy grids powered by distributed generators, batteries
and/or renewable energy can not only meet the needs of customers within the
grid, such as a large university campus or small communities and towns, but can
also increase the reliability and resilience of wider power networks.
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e Smart networks and sensor networks will help network operators monitor
their energy distribution and network performance and optimise energy flows.
Smart networks have the ability to gather data, analyse it and choose the best
course of action in a complex set of options and scenarios to maximise the
benefit to the individual consumer, as well as the network at large. Smart
networks will increase network flexibility and help shape ongoing investment
streams.

e Distributed System Platforms (DSPs) are being developed in the USA to
allow the integration of activities in formerly separated supply chains. DSPs do
not undertake the normal asset-related functions of network businesses, but do
allow networks which operate under different regulations to interact.

e The Internet of Things (loT) will help combine the use of smart meters with
devices in the home to optimise their use of electricity and exploit off-peak
tariffs.

The telecommunications dark fibre embedded within electricity supply networks is a
rich and untapped source for innovation not just within the network, but between the
network businesses and the consumer. The smart house envisioned and built by
CISCO some 20 years ago as a marketing tool in Rozelle, Sydney is now a readily
achievable goal for the house builder or renovator.

It is unfortunate that the NSV government did not separate the dark fibre within fibre
optic cables from their recent sale of electricity assets. The potential of dark fibre has
not been tapped as a result, and measures to encourage its use for data transfers
should now be encouraged to benefit all stakeholders.

Network Design and Performance for Security and
Reliability

The NEM once involved one-way flows of power from large thermal-power
generators to consumers on a single network. A modernised NEM will be a complex
web with multiple sources of thermal and renewable generation, distributed storage
and two-way flow of energy. While the original NEM could balance the production of
its coal-fired synchronous generators to mitigate against network faults, shocks and
disruptions, this ‘self-correcting’ network must be replaced by more sophisticated
techniques in the future as the number, location and type of renewable, non-
synchronous sources increases.

One of the main short-term options exercised to maintain frequency control is load
shedding; however, this technique does not address long-term security and reliability
issues, has a direct impact on consumers and masks the fundamental problem of
frequency control within an increasing diversified network. The Finkel Preliminary
Report® outlines the technical answers available, and wind turbine controllers,
synchronous condensers and strategically located batteries within the network and
behind the meter can all contribute to the solution. However, their introduction will
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require updated frameworks, new technical standards and perhaps refreshed NEM
rules. As the decommissioning of thermal-power generators continues, the retention of
some of their spinning capacity at strategic locations should also be considered to
buttress network security and reliability on a local and regional basis.

Network transition must be planned, rather than left to the market, to ensure it
remains technically robust, reflects the changing needs of society and embraces the full
range of options available. A framework of choice optimisation within a total-systems
approach is required as the investment market should not be left to drive the location,
type and integration strategy of future generation and network capacity alone.

If such investments are undirected and uncoordinated, the problems apparent in the
NEM today will be exacerbated rather than solved. This underscores the importance
of creating a new authority with overall responsibility to design and plan the technical
and engineering transition of the NEM. Only this type of body will be able to consider
all the geographic, technical and operational issues of electricity generation, transmission
and distribution involved.

The advice of the International Energy Agency to the Finkel Review® views the central
challenge as designing markets that are fit for purpose in a world of more renewables:

“Achieving cost-effective and secure integration of VRE generators by
transforming electricity systems requires better integration of VRE generators
through the development of flexible technologies that provide dispatchable
generation, improved grid infrastructure, storage and demand side management.
Successful system transition involves:

e improving short-term system and market operations to ensure efficient
dispatching and ensure security of electricity supply;

e ensuring resource adequacy in the longer term, including system-friendly
VRE deployment to maximise the benefits of VRE and investment in
additional flexible resources;

e Dbetter coordinating policies and actions across several jurisdictions on a
regional basis; and

e tapping the potential of distributed resources to boost retail competition
and supply security: micro generation, demand response, storage, behind
the meter.”
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An Engineering Perspective

The following summary of technical points on generation and system design, security
and reliability explored by engineering members of the NSCEE shows the complexity
of the challenge ahead.

One of the big concerns about the coming transition to a largely renewable electricity
supply is ensuring reliable and robust generation. Cost is becoming less of an issue, as
wind and solar are already cheaper than gas and new coal plants on a simple cost-per-
kWh basis. The question is how to match supply with demand for 525,600 minutes
every year across 9.5 million customers and at what cost, given the need for back-ups
and grid enhancements.

While this is a complex market and regulation problem, it is also a huge engineering
challenge. Hundreds, if not thousands, of engineering professionals are currently
designing and building the Melbourne Metro, for example, but redesigning the
electricity grid will be one if not two orders more complicated. Furthermore, the
parameters will continue to change while the process is underway.

For example, with the arrival of Tesla's Powerwall 2, the cost of home storage has
fallen by 60% in two and a half years. In ten years, typical wind turbine output has
increased by a factor of ten. It is difficult to build a 15 or 20-year plan when the
environment is changing so quickly, akin to designing a transport system for vehicles
weighing no more than 10 tonnes and discovering half way through that people now
want to run 60-tonne B-double trucks over all the lightweight bridges.

A concentrated effort to bring Australia up to current international levels of energy
efficiency could reduce primary energy consumption by 30-40% over the next 10-15
years. While there would be some substitution from gas and liquid fuels to electricity, a
sustained push for energy efficiency could reduce electricity use by an average of 4-5
TWh per year, while electrification of transport and heating would add [-2 TWh to
demand. Thus, in ten years' time annual demand on the NEM should be no more than
|75 TWh and may be as low as 150 TWh.

The question is how to supply it. A new 600 MW coal-fired power station would cost
about $1.2 billion today, while a new 600 MW wind farm costs about $1.5 billion. The
wind farm produces about two thirds of the power, but saves about $110 million a
year in fuel costs.

Without even considering the costs of pollution or cooling water, it is clear that the
lifetime cost of power from a wind farm is less than power from a new coal-fired

power station before grid and back-up costs are factored in.'

Solar PV is only slightly more expensive, but the gap is closing rapidly as confirmed by a
new study by CSIR — the equivalent of the CSIRO in South Africa.*
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As a result, it is difficult to see an economic justification for new coal plants, afthough
considerations of environmental impact and reliability of supply clearly affect such
decisions.

The situation with gas is similar, although for different reasons, as Australian gas prices
are two or three times higher than those in the USA where gas is making strong gains.
Export parity pricing for gas will continue to affect its use to drive generation in the
future.

Back-up Capacity

There are three scenarios where back-up is required:

l. A lack of capacity where more demand means more generation must be available
at short notice;

2. Grid faults;

3. Generator failure.

A lack of capacity can occur for many reasons. Drought not only affects hydro
schemes, for example, but can reduce the amount of cooling water available for coal-
fired plants, and scheduled maintenance can take any sort of generator offline.
Problems with fuel, cooling or maintenance are usually known at least a day in
advance, and so other generators can be scheduled to shoulder the burden in an
orderly way. This lead-time also applies to wind and solar production, as state-wide,
24-hour weather forecasts allow projections of wind and solar output which are
usually within 2-5% of actual production figures. This is a tighter tolerance than
forecasts of demand, and allows the system operator to accurately schedule enough
supply accordingly.

The big problem is unexpected outages, and to cover this possibility, there should be
enough spinning reserves to cover the loss of the biggest generator or power plant. As
an example, if Torrens Island is operating all its generators, it can supply about .2 GW
and so somewhere in the system there must be generators or interconnectors online
which can increase output by 1.2 GW if the transmission line from Torrens Island was
cut.

The largest wind farms in the country can produce between 50 and 80 MV, and so
around |00 MW of spare capacity is required to support them in the short term.

Studies by the Electric Reliability Council of Texas have shown that the cost of
providing and running spinning reserves for coal-fired generators exceeds the cost of
cold back-up for solar and wind. By the end of 2017, Texas will have installed enough
wind power to cover 35% of total NEM demand.

At a notional mix of 40% wind, 40% solar, 10% gas and 0% hydro, biomass,

geothermal wave and tidal, Australia would need to install an additional 25 GW each of
wind and solar capacity.®
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At least half of the solar capacity can be on roofs and over carparks and other
amenities. In fact, NREL studies in the US show that all peak demand could be covered
by roof-mounted solar.** This suggests that no more than about 12 GW might come
from solar farms. A single axis tilt solar farm can produce around 35 MW per square
kilometre while using 20-25% of the land. Grazing and some horticulture are quite
compatible with solar farms. The total area of the solar farms required would be about
460 square kilometres, or an area less than 22 kilometres' square. Another way of
looking at it is that the area of solar farms needed in Australia is about 7% of the area
currently covered with water in major water supply dams.

New-generation wind turbines can produce 12-20 GWh per year each, so there will
be a need for 3,600 to 5,000 units. While the farms would cover an area of about 350-
400 square kilometres, the actual land use is less than one quarter of 1% of the total.

NSW, for example, would need around fifty 30-40 turbine wind farms to generate
40% of its power needs. These can be located throughout the state, but in total, the
area would amount to 145 square kilometres — the area of Lake Eucumbene or
around 1% of the Liverpool plains.

In the case of Victoria, an area the size of the existing coal precinct in the Latrobe
Valley would generate 40% of the state's power from either wind or solar farms.

This shows there is ample opportunity to place renewables close to centres of demand,
and should change the perception of the NEM being one long elongated network. A
modernised NEM should be seen as a series of strategically located energy-generating
sources, located according to a series of technical, climatic and operational parameters,
and interacting within a planned and coordinated redesigned network.

Change therefore requires a fundamental rethink of the way the NEM is designed and
reconfigured. The transition from one large integrated network to a network of
multifaceted diverse sources of energy generation will require ‘a systems within
systems’ approach.

Interconnectors

The huge amount of ready space available also means that, unlike Germany, the USA or
China. Australia has no need to build long, high-capacity transmission lines from good
sources of renewable energy to population centres. While interconnections are always
positive, it can be argued that with optimally distributed generation and storage, new
links to South Australia or Tasmania could be unnecessary. However, strengthening the
NSW/Queensland and NSW/Victoria interconnectors may be very useful, considering
the drive to a high dependency on renewables in both Queensland and Victoria, and an
additional NSW/South Australia link should also be considered.

By way of comparison, the link from South Australia to Victoria can handle around 25%
of peak demand, and Tasmania to Victoria around 20%. Internationally, the links
between various grids in Europe and the US range from about 4-15%, with the
probable exception of Denmark.
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Based on recent contracts for 200 MW of storage on the UK national grid®, South
Australia could probably install 500-700 MW of distribution grid storage for the cost of
a new South Australian interconnector. This would supply faster fault response and
improve the utilisation of local generation more than another interconnector.

Similarly, for the cost of Basslink 2, Tasmania could install 400 MW of wind and solar
which would complement the capacity of the existing hydro to the extent that Basslink
| was normally only used for exports.

Because Australian energy density is so low, renewable resources can be widely spaced
from north to south and east to west and ensure constant supply as at any one time
they will be subject to a wide range of weather.

Storage

There will be a need for storage, but much less than normally supposed. The first step
should be to reposition the role of hydro power to support other renewables. Current
hydro capacity could already meet 25-30% of projected peak demand. Further, US
research suggests that peak hydro capacity could be expanded a least 10-15% from
existing dams, and as numerous studies have shown, there are hundreds, if not
thousands, of sites where pumped storage can be installed around the NEM. In a
limited study in 2012, for example, ROAM Consulting identified more than 34 GW of
potential pumped hydro capacity within the NEM, i.e. 25-30% more than projected
total peak demand.*

In addition, consumers and distributors are already installing batteries. By the end of
2017, there will be around 200 MW of new storage behind the meter in Australia. It is
likely that over the next 10-12 years there will be 2-3 million systems installed to store
customer-generated power and avoid peak-demand charges. The announcement of
pricing for Tesla’'s 7kWh Powerwall 2% means that home battery storage is now an
economic decision, not just a green or emotional one. There will also be hundreds, if
not thousands, of systems across the distribution grid to minimise investment in poles
and wires and avoid the expense of peak gas generation. In total, it is likely that there
will be 6-10 GW of site storage in addition to hydro/pumped hydro.

Demand Shifting

There are also significant opportunities for household demand shifting in heating,
cooling and water pumps as well as battery charging for electric vehicles. Converting
power to heat is a cheap and efficient way of storing energy. A 400 L double-insulated
smart hot water service can store the equivalent of 21 kWh of energy at around one
tenth the cost of batteries and not draw power from the grid for three days if
necessary. Smart controls can allow it to take advantage of any cheap time window to
top up, rather than only the middle of the night.
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By the same token, ice can be made with excess power for air-conditioning and
refrigeration to reduce demand at peak times. If hot water is produced during the
afternoon solar peak - or ice is produced in the cool early morning - then heat pumps
will also use a third less energy than at times of peak demand.

Demand shifting can also be applied in commerce and industry — so much so that in
Norway the industrial demand response market can reduce demand by 10%. In total,
demand shifting could reduce peak demand by another 6-10 GW on low wind or
overcast days.

Most electric cars will need to be charged for 5-8 hours every three days. This period
can usually be shifted to suit cheaper power availability, and if charging turns on and off
for five minutes at a time to capture peaks, then costs will be reduced even further.

More Efficient Generation and Distribution

On-grid storage can also improve the efficiency of existing generation and distribution.
The bulk of the storage to be installed under the recent National Grid contract is at
combined cycle and biomass plants. This means the plants can start generating before
peak demand to charge their batteries, run with batteries to sell even more power at
the peak, and then ramp down later after recharging the batteries, so the plant runs for
six to eight hours at a time, rather than four or five hours. It also means that plants can
be stopped, but still be classed as ‘spinning reserve’, because they can ramp up to full
power while their batteries are supplying electricity flat out for | to 30 minutes.

If other storage is available at distribution transformers or on premises, even if it is
installed in front of the meter by the utility, it can significantly reduce the size of wires
and transformers, which otherwise must be designed for 40 hours' peak demand every
year. Further, it reduces line losses, which are proportional to the square of current,
because the storage will be recharged at periods of low demand.

Finally, there is the option of solar thermal with storage. While this appears expensive
at $130 MWh, it compares very favourably with the cost of peak gas which can have a
break-even at over $320 MWh when gas prices reach $25 G} which they regularly do
in Australia. &%

Summary

Modern control systems, incorporating storage and demand response, rather than
inertia and spinning reserves, can therefore improve system reliability while reducing
operating costs, transmission losses and emissions.

However, achieving the most appropriate mix of generation, location and network
design is a hugely complex engineering challenge which the market cannot and will not
respond to in a coherent and structured way. Nor will individual market decisions
necessarily be in the best long-term interest of the consumers or the NEM as a whole.
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This underlines the need for the creation of a single authority tasked with overall
network design and transmission planning. Such a body would not only model and
design the optimised network design, but release proposals that the market could
respond to.

International experience shows that, if the will exists, a grid based on distributed
generation and storage can be cheaper, more reliable and more robust than a
traditional coal and gas-fired system. During the South Australia blackout, for example,
220 MW of South Australian wind farms went offline in the first interruption, but the
rest did not go offline until the system started to crash and protection systems
disconnected the remaining wind generators as well as the overloaded Heywood
interconnector. The entire power system was brought down by a cascading failure
when the emergency gas turbine failed to provide the frequency support they were
contracted to offer. However, it is possible that if AEMO had followed American
practice and restricted power on the interconnector and increased local generation,
then the system south of the faults would have recovered in seconds without going
black.

The alternative to conventional hot ‘spinning reserves’ of turbines running just in case is
storage. Batteries, flywheels, pumped hydro storage and hot water all have far better
ramp rates than gas turbines and so provide a better bridge to hold up voltage and
frequency. Storage also offers stable and predictable prices, unlike gas turbines which
are subject to wide fluctuations in the price of their fuel. Gas turbines are better able
to cover long outages because they can run for days or weeks if necessary, but short-
term fluctuations should be increasingly covered by storage. Short-term response can
also be garnered from asynchronous flywheels on turbines, geared to 00" of their
size, to produce a spike of energy as required.

Whatever path is chosen, the South Australian incident proves that diversity of supply
is the solution, rather than the problem. When large changes of load can be expected,
it is prudent to limit supply from any single source and spread the burden across a
range of generators. If thunderstorms, heat waves or winter storms are forecast, this
will allow other parts of the grid to take up the slack if a particular generator or set of
high-voltage lines goes down. Furthermore, if power stations, transformers and
transmission lines are running below their peak capacity, they are much less likely to fail
in the first place.
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The Need for a Network Audit

The current NEM is hampered by a lack of awareness of the scope, type and number
of renewable energy initiatives and a lack of data on customer-solar and behind-the-
meter opportunities.

An audit of the NEM's five operational regions would allow the mapping of its ever-
more diverse sources of power, including household PV, and allow areas of
concentration and synergy to be leveraged more efficiently. More accurate information
would help accelerate change in a more ordered way and boost investor confidence.

Ultimately, the NEM should not be regarded as a five-region network, but as a
multitude of interconnected micro-, mini- and sub-regional networks. Each locality will
have its own mix of generation, distribution and dependency on external network
sources, but if properly organised, the parts should be more than the sum of the
whole.

AEMO publishes a series of National Transmission Network Development Plans, with
the latest released in November 2015°°. These plans offer a strategic view of the
national transmission grid's development over the next 20 years. Whilst it is certainly
detailed, it relies on industry data rather than customer information, and so cannot
offer the full picture. The 2015 report>' comments on rooftop PV and other domestic
generation technologies that:

“these devices are typically not registered and controlled in the same way large
generators are. Information on the location, extent and operation of these
technologies will be needed to accurately forecast operational consumption,
manage the supply/demand balance on the system and plan the power system for
the future”.

This underlines the need for a more comprehensive audit of generation sources and
localities to include those within households and micro-grids.
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Climate Change

Australia has struggled to produce a coherent policy towards climate change for a
number of reasons. The issue has caused significant political problems for both sides of
Parliament, and while many politicians would rather ignore the issue as a result, climate
change measures and energy policy must be integrated and harmonised to improve the
outcomes of both.

The lack of a consistent market-based approach to carbon pricing has been a major
stumbling block, and the absence of a coherent federal policy has encouraged states to
pursue their own individual renewable targets, further distorting the performance of
the NEM.

Australia’s ratification of the Paris Agreement to reduce emissions by 26% to 28% on
2005 levels by 2030 must drive broad reform in the electricity sector, as emissions
from coal-fired stations are a major contributor to carbon pollution.

The Australian Government is now committed to a renewable energy target of 23.5%
by 2020, whilst Labor has a target of 50%. The harmonisation of Federal and State
targets would be a major step forward, but the states have much more ambitious goals
than Canberra. Victoria aims to achieve 40% by 2025, Queensland 50% by 2030 and
South Australia 50% by 2025.

In November 2016, NSW joined Victoria, South Australia and the ACT in a pledge to
reduce carbon emissions to a net zero by 2050, afthough it has not set a specific aim
for renewable energy. The NSW Climate Plan looks to a number of policy directions
to reduce emissions, including enhancing investment certainty for renewables, boosting
energy productivity and growing new industries. Specific initiatives will be outlined in a
set of actions plans, including a climate change fund and an energy efficiency plan.*

The Climate Change Authority produced a Special Review of Climate Policy Options®?
which recommended a coordinated set of policies to reduce emissions. This ‘policy
toolkit’" approach would build on existing schemes, including the Emissions Reduction
Fund. The Review also recommended an emissions intensity scheme for the electricity
sector which would set an emissions baseline which should reach zero well before
2050. Generators would purchase credits from energy efficiency projects to help them
meet their baseline obligations.

The announcement of a Review of Climate Change Policies by the Australian
Government on 5 December 2016°* is a major step forward. The Minister for Energy
said the review would focus on electricity price rises, energy security and cutting
greenhouse emissions and will also look at the introduction of an emissions intensity
scheme for electricity generators.
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However, subsequent announcements by the Prime Minister made clear the Climate
Change Review would not contain an emissions intensity scheme, and divisions on the
subject within the Coalition, and the nation as a whole, threaten to once again derall
progress towards decisive action or anything which smacks of a carbon tax.

The Minister for Industry, Innovation and Science> directed CSIRO to help create a
more coherent approach to climate change challenges, and it can only be hoped that a
genuine commitment to address issues of public good will arise from additional
research.

While concern over climate change is sometimes seen as an issue of interest to
sophisticated urbanites, there is significant support in rural communities for greater
action. A survey of 1,300 primary producers® conducted by Farmers for Climate
Action with the cooperation of the National Farmers Federation found that 88% of
respondents wanted rural and regional politicians to take up the issue. These farmers
also detailed the effects of climate change they had already noticed on their land:

6/% of respondents noticed changes in rainfall,
47% found more frequent and worse droughts,
42% observed increased temperatures, and
22.5% noted more severe bushfires.

On 27 November 2016, CSIRO and the Bureau of Meteorology released climate
change projections based on data drawn from 40 global climate models. They noted
that Australia’s average surface air temperature has increased by 0.9% since 1910, while
sea levels have risen about 20cm over the past century.”” Northern Australia has
become wetter over the last 40 years, South Australia drier, and the number of fire
days has increased in many areas across the nation.®® Many areas of the country have
sweltered through an exceptionally hot summer this year, and Sydney suffered its
hottest month on record in January 2017%.

Australia has committed to reducing its carbon emissions; however, it is less clear how
that will be achieved within a market-based economy with an inconsistent approach to
emission policy and a reluctance to explicitly link climate and energy policy.

Continued delay and uncertainty in this vital sphere of policy will undermine the
confidence of investors as well as the public and hamper the ordered transformation of
the electricity sector from thermal power stations to renewables over the next two
decades. Australia deserves a stronger and more consistent policy approach on an issue
of global significance.

Data presented at the 2016 Australian Clean Energy Summit by Bloomberg New
Energy Finance® shows the importance of consistent policy settings to encourage long-
term investment. Total clean energy investment in Australia declined from US$6,708
million in 2011 down to US$2,562 million in 2014, following the election of the
Coalition government in late 201 3.
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Just as governmenits took action to encourage the uptake of household solar panels to
meet both environmental and power production goals, so a similar approach should
encourage new behind-the-meter energy solutions. Pilot schemes to showcase the
potential of micro-grids, battery storage and behind-the-meter schemes could be
funded to encourage more areas to take an integrated and renewable approach, not
only reducing their own energy prices and increasing local energy security, but
contributing to the national effort to combat climate change. Such schemes should be
pursued in concert with transformational change of the NEM to maximise results.

The Australian water industry has seen water treatment and desalinisation plants
financed within a strong public policy approach. The private sector responded with
Build, Own and Operate (BOO) structures, as well as Build, Own, Operate and
Transfer (BOOT) public-private partnership-funded initiatives to increase capacity and
meet environmental aims.

The water supply crisis that forced governments to act is not dissimilar to the current
problems in power and could provoke a similar response. The question for
government is not whether new investment is needed, but the technologies and areas
where it should be directed. Public-private partnerships transfer some of the risk of
funding and operations from the government to the commercial sector, while allowing
the public sector to fulfil its duty of ‘keeping the lights on'’.

Existing government R&D and industry development schemes should initiate a call for
proposals in relevant areas, not least the software and tools which customers need to
understand and exercise their choices. Such software is critical to the expansion of
micro-grid and will help customers' manage their demand in the future, reducing the
burden on generation and reducing emissions and costs.
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The Consumer Perspective

A customer-driven approach to the future of the NEM will influence the growth,
design and operations of electricity generation, use and management for years to come.

Customers want reliable and secure supplies at fair prices and the information they
need to make better choices. The NEM's purpose to increase competition between
suppliers was not properly supported with the regulations and transparency customers
required to make the most of that choice. Customers have continued to be price-
takers within a labyrinth of wholesale and financial market interactions which have not
reduced prices to the extent hoped, although they have usually maintained security of

supply.

Consumer bills have not outlined the costs of production and distribution, leaving
customers open to exploitation by transmission, distribution and retailing companies.
Network and distribution charges account for over 40% of residential customer bills®',
but these are average figures and do not reflect the location of the generation source
or distance of transport required to the individual customer. The introduction of cost-
reflective pricing that reflects the actual cost of network services to the customer has
therefore been suggested to enhance transparency and improve efficiency.

Merely having a range of retailers to choose from is not the answer when customers
generally lack the ability or resources to make informed decisions about their suppliers
and their bills.

Increases in rooftop solar panels, behind-the-meter battery storage and opportunities
for consumers to go off grid or join micro-grids will revolutionise the market place. The
NEM has not been able to respond appropriately to change since its formation, and
there is a great deal of pent up demand for afternative solutions to increase choice and
transparency and offer independent and environmentally friendly options.

Access to new analytical tools and the convergence of electricity and ICT networks
through the loT will allow consumers to benefit properly from disruptive technological
change. ‘Intelligent’ systems will allow customers to use their domestic energy
production from solar panels and behind-the-meter battery storage to manage their
use of grid energy and sell energy to the system, allowing them to capture the price
benefits of change.

There will be an increasing market for value-added services from new entrants which
will further challenge the role and operation of current network and transmission
operators. A range of rules and operational constructs within the current NEM must
change, if the customer and current and future companies are to work effectively
within this diverse and hybrid situation.
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The ‘Balanced Scorecard of Customer Outcomes’ reproduced below was developed
by the Electricity Network Transformation Roadmap report®

Figurei: Balanced Scorecard of Customer
Outcomes

Clean energy Lower bills -
! transition for valued

. services

Customer choice
& control

Safe, reliable Fairness & .
& secure Incentives

The report underlines that

“changes will be needed to retain power system security, while saving customers
money through efficient use of distributed energy resources, standalone systems
and micro-grids. The timely development of technical standards and new
information platforms will be required to animate new distributed energy
resources markets and support enhanced customer services.” &
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Conclusion

While the NEM has largely fulfilled its original objective of micro-economic reform, its
success has been tarnished by the inability of its policy, administrative, regulatory and
operational structures to recognise and adjust to continued change in a coherent and
timely fashion. The dogmatic reliance on market principles to solve social and
environmental problems and inflexible regulation has created an unnecessarily
unreliable and expensive grid.

The South Australia blackout and Australia’s Paris commitment to emissions control
offer a fresh opportunity for a whole-of-systems approach to transformation. The
complexity of the issues involved should increase the urgency of reform, rather than be
used as an excuse for political inaction. This is not merely an appeal for the spending of
more public money. Markets as diverse as Texas and Spain show that rule changes can
reduce costs, increase reliability and tackle pollution.

The NEM of the future will be very different to the market of today. It will have higher
levels of renewable generation, strategically placed storage, repurposed hydro, faster
demand response, multiple micro-grids, behind-the-meter initiatives and significant two-
way flows of electricity.

The most appropriate combination of these and other factors, and the effects of their
local and national interactions, is still to be defined, and better data will inform
improved decision-making for both consumers and policy makers. Rather than the
government or market dictate solutions to each other, the complexity of the issues
requires genuine cooperation between government, industry and community partners
to maximise benefits for all.

Technological disruption and consumer empowerment will demand a dismantling of
the hierarchical structures of the current NEM to a more open framework which
engages stakeholders, rewards innovation and encourages investment.
Transformational change requires bold, far-sighted and strong leadership, but it also
demands an abandonment of dictatorial impulses for a more collaborative approach.

The Finkel Review should deliver a final report which provides a suitable blueprint for
change and identifies the structural, policy and administrative changes required to meet
the challenges of today and tomorrow. Progress will require its acceptance and
implementation by Federal and State governments, as well as the industry. Suspicions
that the Review was ordered to postpone difficult decisions will not be allayed if its final
report is ignored.

The recommendations in this paper are intended to complement those of the Finkel
Review, but whatever the differences between the two documents, they will share the
same plea for urgent action in the national interest. Environmentally responsible energy
security at a fair price should be a politically bipartisan aim. While politicians will
inevitably disagree about specific methods, they should all share the same goal of a
better energy grid for all Australians.
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