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1 Introduction

The purpose of this document is to provide some context for the Smart Grid Forum #1 to be held on
the 24™ February 2010.

Technology is clearly an important factor in the development of smart grids; it is interesting and sexy
(particularly for engineers and technologists). A search of the internet and literature will provide any
number of resources addressing smart grid technology. The majority of these documents relate to
the dominant US and European markets.

As a small (but significant) global player, Australia will likely adopt smart grid infrastructure and
applications primarily developed for the large international markets. This is possible because
technology is portable across international boundaries. However, this should not depress
prospective providers to utilities —the smart grid pie is a big one and provides ample opportunity for
local businesses to take advantage of substantial niches and to participate in the rollout of
technology.

Technology is not the only critical success factor in the successful participation in the development
of smart grids. Prospective participants will need to be acutely aware of the political and regulatory
environment that dominates the electricity supply industry. The Australian electricity supply
industry is unique; as unique as all the other electricity markets around the world. Each national
(and often state) electricity market has its own specific characteristics and peculiarities. Operating in
and selling to energy markets from an international base is fraught with danger. International
business has a variable (sometimes appalling) success rate in projecting into the Australian energy
markets. This gives astute Australian businesses a distinct and potentially lucrative home ground
advantage.

This short paper is intended to provide a very brief and basic introduction to the Forum from a non-
technological perspective.
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2 Smart Grid

A review of literature and the internet will yield any number of documents that address smart grid.
Definitions and descriptions abound, each a variation on a common theme.

The statement below is an attempt to distil the commonly recognised characteristics of a smart grid.

A “grid” is converted to a “smart grid” when a large scale array of electricity distribution and/or
transmission assets have been retrofitted with ubiquitous telecommunications infrastructure in
conjunction with information technology hardware and software. (M Davidson - 2010)

This statement intentionally avoids addressing what an asset owner might want to do with his
“ensmartened” infrastructure or the benefits that might accrue. It concentrates on identifying the
essential ingredients of a smart grid, which are:

e Distribution and transmission assets
e Communications infrastructure
e Information technology

The reasons for investing in smart grid are many and varied and depend on geographic location,
politics, regulatory environment and the current needs of the community. Commonly cited
imperatives for smart grids include:

e Reduction in energy consumption (both average and peak)
e Reduction in greenhouse gas emissions

e Improvement in customer service

e Improvement in power quality and reliability

e Enhanced homeland security (US)

e Improvement in efficiency and asset optimisation

e Support for energy market reform

e Economic stimulus (US).

Indeed smart grid may be viewed as a solution looking for problems.

It is important to note that any discourse regarding the technology, purpose and benefits of smart
grid are entirely speculative. Speculative because, at the time of writing, a functioning example of
an integrated smart grid has yet to be developed.

Page 4 of 8



3 Smart Grid in Australia

The purpose and architecture of any smart grid is ultimately defined by a large number of prevailing
internal and external factors. Some of the critical external factors that will affect the final
configuration of a smart grid are:

Ownership

Market & regulatory environment

Technical attributes of the electricity infrastructure
Climate

Energy utilisation

Customers

Market participants

Technology

Suppliers

Given that Australia is by no means homogenous (in any of these factors) it is certain that there will
be many variations on the smart grid theme.

The graphic below is a conceptual model of a smart grid identifying some functionality that a utility
may choose to facilitate in their smart grid:

Generation Network

\ )
Metering System Operation Price signalling
Generation e  Protection e Retail (ToU, DPP)
e Dispatch e  Remote switching e Distribution
e  Power quality e Voltage regulation Information
e Protection Monitoring o kWh & kW
e  Fault management e Outage detection e C(Co2
Energy Storage e Load forecasting e S
e Dispatch e Preventative Demand side response
Electric Vehicles maintenance e Direct load control
e Dispatch Quiality of supply e  Capacity limitation
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The table below summarises some indicative technical and financial information relating to three
diverse Australian Utilities.

Ener,
- . . . 4 Demand Asset Value
Utility Location Customers Line km Delivered
(Mw) ($m)

(GWh)
Energy Australia Metropolitan Sydney 1,580,933 49,556 30,624 5,683 7,184
Aurora Energy Tasmania 265,524 24,641 4,487 1,073 2,574
Horizon Power Northern & Eastern WA 37,508 7,747 832 250 (est) 600 (est)

Other divergent externalities are:

e Climate
e Government jurisdiction
e law

e Regulatory framework
e Customer characteristics

These will have a fundamental impact on the strategy and behaviour of the various organisations.
No two Australian utilities are the same.

Whilst each of these organisations will enhance their assets quite significantly in the next decade
each will clearly select very different solutions. They may opt to implement any number of the
functions outlined in the graphic above, but it is almost certain the method of implementation will
be different.

Whilst “smart grid” is a one size fits all term, in reality there will be no generic smart grid solution.

This carries some strong messages to potential suppliers to the electricity supply industry in
Australia.

Know your customer
Understand his issues

Have a flexible product offering
Be flexible in implementation
Be patient

gug> @
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4 Regulation

The Electricity Supply Industry in Australia exists in a highly complex political and regulatory
environment. Any development of smart grids needs must be subject to this regime.

By way of example, the table below depicts the timetable for distribution determinations the NEM
DNSPs. A DNSP, or Distribution Network Service Provider, is an electricity distribution business.
Periodical determinations are made by the regulator — the Australian Electricity Regulator (AER).
These determinations set the financial rules under which the DNSP will operate for a period of 5
years.

The determination periods are shown as red and green bars. The green bars depicting current
periods and red bars future periods.

State 2009 2010 2011 2012 2013 2014 2015 2016 2017

ald $6.2Bn |
NSW
Vic
SA
Tas
ACT

513.0Bn

The values within each green bar show the allowed investment in the period for each state. The
values shown in the red bars are current draft decisions by the AER which may be subject to
revisions. This figure represents the level of expenditure on network assets the DNSPs will make in
the period. The dotted line is the current time of writing.

The important points to consider are:

e The huge scale of investment.

e The figures in the current regulatory periods do not allow for widespread investment in
smart grid.

e ACT and NSW expenditure is locked-in for the next 4 years.

e Qld and SA resets are imminent. Current submissions to the AER by the DNSPs in these
States do not include large scale smart grid funding.

e After Qld and SA, Vic and Tasmania will be the next States to put funding submissions to the
AER. They may have the opportunity to request funding for smart grid augmentations.

e The recent determinations for ACT & NSW included increases in the order of 70% over and
above expenditure allowances for the preceding funding period. The draft decisions for Qld
and SA show potential increases of 71% and 100% respectively. It is highly likely that similar
large increases will be agreed for utilities in other states.

The example above is a simple illustration the importance of regulation to the DNSPs. The
political and regulatory environment in which the utilities do business is incredibly complex.

The strategies of businesses aspiring to supply smart grid solutions must be cognisant of the
political and regulatory environment.
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5 Opportunity

It is clear that the level of investment in the Australian Electricity supply industry is enormous. The
total value of the investment allowances for the current ACT & NSW determinations and the
subsequent determinations for the rest of Australia is likely to be in the order of $30 to $40 billion.
This excludes any major investment in smart grid.

The estimated expenditure on smart grid conversion for the United States is US$165bn (AUS$183bn)
over the next 20 years'. Australia’s total energy market is approximately 6% that of the US. Pro-
rating produces a ball park figure of AUS11bn for Australian smart grid investment (over and above
the $30-540bn cited above).

Already the Victorian Government has enacted legislation that requires Victorian DNSPs (Powercor,
SP Ausnet, United Energy Citipower and Jemena) to rollout Advanced Metering Infrastructure (Smart
Meters). The likely investment required being in the order of $1.5bn. Victoria represents 27% of the
Australian market (by customer numbers) likely to participate in an advanced metering rollout.
Extrapolation gives a potential investment of $5.5bn in smart metering alone.

In May 2009 the Commonwealth announced its intention to initiate a smart grid pilot programme —
“Smart Grid, Smart City”. The Government invited bids from consortia including DNSPs to bid for
Federal funding of $100M. The funding is dependent on matching investment by industry. The
successful bidder will be announced in quarter 1 2010. This means that during 2010 $200M will be
committed to smart grid development in the short term.

The basic ingredients of smart grid are:
e Distribution assets
e Communications
e Information technology

Therefore, smart grid represents an opportunity for any businesses that have skills or expertise in
these areas. Businesses with the following capabilities will be presented with opportunities:

e |IS/IT professionals able to support smart grid infrastructure vendors (such as IBM and
CISCO).

e IT hardware suppliers to provide platforms for off-the-shelf smart grid applications (such as
Silver Springs and Tendril).

e Software developers able to create bespoke applications to run on smart grid infrastructure.

e Field support resources with the capability to install hardware such as meters, sensors and
load control technology.

e Technology organisations that can develop and supply solutions to the support smart grid
functionality. A plethora of devices and equipment will be required to augment networks;
applications such as sensors, remote switches, in-home displays, appliance interfaces and
communications hardware.

Whilst global players are likely to dominate the local and global smart grid markets, those
organisations will require a local presence. In addition the larger multinationals are likely to focus
on high value infrastructure, leaving many niche opportunities to local business. Supply of
hardware, installation and commissioning represent a significant proportion of the overall
investment in a smart grid — these activities present high value opportunities for local business.

! The Smart Grid in 2010, D J Leeds, GTM Research, July 2009.
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