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Important Notice 
 
 
The information in this document is intended for general guidance only.  The content should not be 
construed as professional advice.  If you require specific information you should obtain appropriate 
professional advice. 
 
Whilst Wessex Consult Pty Ltd has made reasonable effort to include current and accurate 
information the reader should be aware that this document presents a general overview, which may 
contain generalisations and incomplete information.  Wessex Consult Pty Ltd does not warrant the 
accuracy, currency or completeness of the information contained herewith. 
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1 Introduction  
 
 
The purpose of this document is to provide an overview of the electricity markets in Australia and to 
place the distribution businesses and smart grid in context. 
 
The document is an aide memoir to support a presentation given by Michael Davidson of Wessex 
Consult for and on behalf of the Department of Trade and Economic Development in South 
Australia.   
The presentation is the first in a series that will address the following subjects. 
 
Å Market 
Å Regulation 
Å Applications & Technology 

 
The intended audience of the presentation are technology companies who have an interest in smart 
grid. 
 
It is important to note that the subject matter in this document is weighted toward the distribution 
sector of the electricity supply industry and characteristics of the industry that pertain to the 
development of smart grids.  The distribution sector will, as network owners, are the primary target 
for smart grid solutions.  
 
The object of this document is not to provide a full and detailed understanding of the Australian 
electricity supply industry and its markets.  To undertake such a task in less than 20 pages would be 
foolhardy in the extreme.  Rather it is intended to present some facts, information and 
interpretation that may aid a new comer to the often obstruse and esoteric world of the electricity 
supply industry. 
 
In addition the paper attempts to develop an approach to market analysis that will be developed 
further in a subsequent presentation addressing Applications and Technology. 
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2 Overview of the Australian Electricity Markets  
 
The vast majority of the electricity supplied in Australia is done so in two fully fledged electricity 
markets and two smaller vertically integrated utilities.  These are, in order of size: 
 

¶ The National Electricity Market (NEM) 

¶ The Western Australia Electricity Market (WAEM) 

¶ Northern Territory 

¶ Horizon Power franchise  
 
The relative sizes of these markets and utilities are shown in Table 1 below. 
 

 
Table 1:  Relative market sizes 

 
The figures shown only refer to the customers, energy, demand and assets of the distribution 
entities in the NEM.  Transmission assets and transmission connected customers are not included in 
the totals.  
 
As a rule of thumb it would be appropriate to say that the NEM represents approximately 89% of the 
Australian electricity market, the WAEM approximately 10%, with Horizon and NT accounting for the 
remaining 1%. 
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2.1  The NEM 
 
The power system that supports the NEM, by geographic area, is the largest interconnected 
electricity network in the world.  Figure 1 shows the extent of the transmission assets which 
represent the backbone of the grid.  Quite simply it is single gigantic machine ς one of the biggest on 
the planet. 

 
Figure 1: The extent of the interconnected network in the NEM 

 
  

Factoids 
The NEM.... 
 

¶ Serves 8.94 million customers 

¶ Supplies 208 TWh (billion kWh) of electricity per annum 

¶ Emits more than 200 million Tonnes of CO2 per annum 

¶ Has a peak demand of 35,551 MW 

¶ Covers 4,500 km from Port Lincoln in the West, Brisbane in the East, Hobart in the South and 
Cairns in the North 

¶ Has 268 registered generators 

¶ Has 6 major interconnectors linking 6 state based transmission networks 

¶ Embodies 13 separate distribution networks 
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The NEM is an incredibly complex operation with a dynamic interaction of many different elements.  
However, in its elemental form the NEM comprises five discreet elements: 
 

¶ Market Management 
o AEMC ς Australian Energy Market Commission (writes the rules) 
o AER ς Australian Energy Regulator (enforces the rules) 
o AEMO ς Australian Energy Management Operator (manages markets) 

¶ Generation 

¶ Transmission 

¶ Distribution 

¶ Retail 
 

 
Figure 2:  Primary elements of the NEM 

 
 
The NEM is a physical entity owned, managed and operated by its participants.  In addition to 
interacting in a physical sense these parties also interact in a financial sense. 
 
The NEM is a wholesale electricity market with a complex set of financial relationships managed 
within a highly regulated market framework. 
 
All the electricity sold by generators in the NEM is cleared through a spot market settled half hourly.  
The wholesale market, or pool, is an ex-ante, gross, energy only market.  That is, bids are made by 
generators on a five minute basis based on forecast demands.  All energy is traded trough the pool.  
Only energy is traded, there is no remuneration for supplying capacity to the market.  Bids are 
stacked in price order by AEMO and the successful plant is dispatched to meet demand in the given 
five-minute period.  Prices and demands are averaged over a half hour trading period and 
settlements are made against metered volumes.  Demand forecasting, bids, settlements, metering, 
supply and demand balancing is all carried out by the Australian Energy Market Operator (AEMO) 
formerly known as NEMMCO.  Figure 3 below illustrates the logic behind the NEM bidding 
mechanism.   
 
 

Market Management

AEMC + AER + AEMO

Generation

- 268 generators

- 45,977MW

Transmission

- 6 Companies

- 41,865km lines

- 234TWh supplied

Distribution

- 13 Companies

- 754,462km lines

- 150TWh supplied

Retail

- 26 Retailers
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Figure 3:  An illustration of a NEM bid stack 

 
 
So in any given half hour period the price of electricity in the spot market is set base on the clearing 
price at the point where supply meets demand. 
 
Therefore, it can be seen that the generation sector determines the spot price of electricity in the 
NEM.  The actual price is a complex interaction of supply, demand and competitive behaviours. 
 
Retailers participating in the NEM can only purchase electricity from the pool.  They buy at the 
prevailing spot price.  The volume of energy allocated to each retailer is determined by reading the 
meters of their registered customers.  In this way generators are paid according to the metered 
output of their plants and the retailers are charged according to the metered demand of their 
customers.  Because all electricity must be traded through this mechanism the market balances.  
This is classified as the physical settlement of the market because it is based on the flow of electrons 
in the electricity network.  This is depicted in Figure 4 below. 
 
 

 
Figure 4:  Financial operation of the wholesale electricity market and derivatives markets 
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However, electricity customers do not purchase their energy from retailers on a half hourly basis and 
generators are not willing to fund large scale investment in generation plant on the basis of a highly 
volatile half-hourly spot market.  Retailers and generators use financial mechanisms to hedge and 
trade around the spot market in order to manage their financial risks and create fiscal certainty.  This 
allows the market to offer firm contract prices to end user customers.  The operation of the out-of-
pool financial derivatives markets are illustrated in Figure 4. 
 
The wholesale energy markets (in which retailers, generators and AEMO are critical financial market 
participants) determine the energy and market related components of the cost of electricity.  This 
covers, amongst other things, the cost of: 
 

¶ Building and maintaining generating plant 

¶ Fuel 

¶ Metering and data management 

¶ Retailing, billing and customer service 

¶ !9ahΩǎ ƻǇŜǊŀǘƛƴƎ Ŏƻǎǘǎ όŦƻǊ ƳŀƴŀƎƛƴƎ ǘƘŜ ŜƭŜŎǘǊƛŎƛǘȅ ƳŀǊƪŜǘύ 

¶ Overheads relating to AEMC and AER 
 
Another critical element is the overall cost of electricity is the cost of transmission and distribution.  
These costs are not managed through the pool pricing mechanism.  Transmission and distribution 
businesses levy tariffs for the use of their networks.  These tariffs are called Transmission and 
Distribution Use of System Charges (TUoS and DUoS).  Transmission and Distribution companies 
have a technical monopoly.  As such their revenues are regulated by the AER under rules determined 
by the AEMC.  Transmission and Distribution businesses also work very closely with AEMO to 
manage the flow of electricity through the NEM ς from generator meters to customer meters.  
 
Transmission and Distribution costs represent a significant proportion of a small customerΩǎ ōƛƭƭΦ   
 

 
Figure 5:  Breakdown of a residential/small business bill 
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2.2  The WAEM 
 
Table 1 clearly shows that the Western Australian Electricity Market is somewhat smaller than the 
NEM.  Notwithstanding the size difference it has a fundamentally similar overall structure excepting 
some important differences in the way the energy market is settled. 
 

 
Figure 6:  Electricity infrastructure in WA 

 
 
The WAEM is based upon the South West Interconnected System (SWIS) in the south eastern region 
of Western Australia.  The SWIS is remote from any other electricity grid in Australia and has no 
interconnectors. 
 
There is another small network in WA, the North West Interconnected System (NWIS) that forms 
part of the Horizon Power Franchise. 
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The WAEM has many of the attributes of the NEM but as a considerably smaller market some of its 
functions are condensed.  The primary elements of this market are as follows: 
 

¶ Market Management 
o Independent Market Operator (IMO) ς determines the market rules and operates 

the market 
o Economic Regulation Authority (ERA) ς oversees monopoly elements and enforces 

economic regulation 

¶ Generation 

¶ Joint Transmission & Distribution  

¶ Retail 
 
 

 
Figure 7:  Primary elements of the NEM 

 
 

Market Management

IMO + ERA

Generation

- 24 generators

- 5,134 MW

Transmission & 
Distribution

- Western Power is the 
monopoly provider

- 85,182km lines

- 14.5 TWh supplied

Retail

- Dominated by Synergy (govt 
owned retailer)

Factoids 
The WAEM... 
 

¶ Serves approximately 974,000 customers 

¶ Supplies 14.5 TWh (billion kWh) of electricity per annum 

¶ Emits more than 15 million Tonnes of CO2 per annum 

¶ Has a peak demand of 3,420 MW 

¶ Has 33 registered generators 
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All the energy bought and sold in the NEM is cleared through a single energy only spot market, 
whereas in the WAEM the IMO conducts two markets ς a capacity market and an energy market.  
The NEM is classified a Gross Pool (all energy is traded through the pool).  The WAEM is a net Pool 
(where only unders and overs are traded in the pool). 
 
The energy market comprises three primary elements: 
 

¶ Bilateral contracts.  These are commercial contracts directly between retailers and 
generators.  These contracts account for about 95% of the energy traded.  The participants 
are only required to notify the IMO of the volume of the contracts ahead of the trading day. 

¶ Short Term Energy Market (STEM).  The STEM is a day-ahead, half-hourly, open market 
which allows market participants to buy and sell small volumes of electricity to manage their 
bilateral portfolios.  Typically up to 4% of the market by volume is traded through the STEM. 

¶ Balancing Market.  The Balancing market is a trading day market that typically covers up to 
6% of the market volume.  The purpose of this market is to manage on the day adjustments 
in traded volumes.  Prices are settled at the STEM clearing price. 

 
Figure 8 below shows the relative volumes traded in each of the WAEM trading mechanisms. 
 

 
Figure 8:  WAEM traded volumes 

 
 
The capacity market is a mechanism that is intended to procure future generation for the energy 
market.  Generators are remunerated for making capacity available to be contracted in the bilateral 
and STEM markets. 
 
The major benefit of the capacity market is that demand side response can participate in the energy 
market on equal terms with generation. 
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2.3  Horizon Power & Power and Water Corporation  
 
Power and Water Corporation 
 

 
Figure 9:  Northern Territory Electricity Infrastructure 

 
The electricity market in the Northern Territory is in a state of flux.  Whilst the NT government has 
made some attempts to introduce competition into the NT electricity market, the small size and 
particular characteristics of this market have presented a considerable impediment to liberalisation.  
A bilateral contracting mechanism is available for market participants to generate and on sell energy 
in the Territory, however, this has had limited success. 
 
The Power and Water Corporation is the predominant entity in the NT electricity market.  It is a 
corporatized, vertically integrated government owned utility which is responsible for: 
 

¶ Generation 

¶ Transmission and Distribution 

¶ System Operation 

¶ Retail Sales 
 
Regulation in the NT is facilitated by the Utilities Commission.  Energy pricing is overseen by the NT 
Government. 
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Horizon Power 
 
Horizon Power is a government owned vertically integrated utility that manages the NWIS (see 
Figure 6) and 29 other islanded systems in regional WA.  Horizon Power owns its own generation 
and also purchases energy from privately owned generation to on-sell to its customers.  It is 
responsible for the transmission, distribution and retail sales of electricity in its franchise area. 
 
Horizon Power is subject to the same regulatory infrastructure as the WAEM. 
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3 Distribution Network Service Providers  
 

 
Table 2: Information on Australian DNSPs 

Factoids  
 

¶ There are 16 DNSPs in Australia.  13 operate within the NEM, two in WA and one in the Northern Territory. 

¶ 9 of the 16 DNSPs are wholly owned government corporations, whilst the remaining 7 are privately owned. 

¶ Country Energy has the largest network (and unsurprisingly the highest distribution losses) 

¶ Energy Australia has the most customers and delivers the most energy. 

¶ ETSA Utilities has the worst load factor. 
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Figure 10:  DNSP franchise areas in the Eastern States of Australia 

 
Figure 10 depicts the franchise areas for DNSPs in Queensland, New South Wales and Victoria.  
LƴŦƻǊƳŀǘƛƻƴ ƻƴ ²ŜǎǘŜǊƴ tƻǿŜǊΩǎ ŦǊŀƴŎƘƛǎŜ ŀǊŜŀ Ŏŀƴ ōŜ ǎŜŜƴ ƛƴ CƛƎǳǊŜ сΦ 
 
There are single DNSPs for Tasmania, South Australia and the Northern Territory.  
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4 Smart Grid in Australia  
 
On face value there would seem to be considerable scope for augmenting the level of information 
technology in the electricity supply industry.  The distribution sector in particular could not be 
considered to be at the leading edge of 21st Century technology.  In fact a considerable proportion of 
the infrastructure in Australia was commissioned (if not rusty) by the time Texas Instruments 
released its first digital calculator to an unsuspecting analogue public.  Figure 11 depicts ETSA 
¦ǘƛƭƛǘƛŜǎΩ asset age profile, which is consistent with the asset portfolios of utilities across Australia.  
 
 

 
Figure 11: ETSA Utilities asset age profile 

 
 
Any review of literature addressing smart grid will demonstrate that Australia is not alone in owning 
aging energy assets.  The potential for replacing and augmenting electricity networks has attracted 
the attention of the global heavy weights including Oracle, Microsoft, Google, Cisco, IBM, ABB, 
Landis & Gyr and General Electric.  Behind these multi nationals is a tranche of other, mostly North 
American, highly capable organisations equally anxious to build a business out of smart grids. 
 
With this in mind what opportunity is there for local businesses to extract value from investment in 
distribution networks?  The answer to that question is that there definitely is a significant 
opportunity for those organisations which have a grasp on the Australian electricity supply industry 
and are able to invade available space in the market.  
 
The justification for this statement follows. 
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Elements of Smart Grid 
 
The main ingredients of a fully smart, smarter than average or smartish grid are: 
 

¶ Two way ubiquitous communications. 

¶ Field hardware. 

¶ IT hardware. 

¶  Software. 

¶  Advanced Metering Infrastructure 

¶ Consumer applications e.g. in-home displays, direct load control equipment etc. 

¶  Services (such as systems analysis, contracting and field services) 
 
Whilst it is likely that large international players will participate and be successful in gaining business 
in Australia particularly in the area of communications, large scale software applications and 
advanced metering infrastructure it is inconceivable that those organisations will capture the entire 
financial opportunity. 
 
We might imagine that in a Utility gets funding to augment its network.  ABB might secure the 
contract to supply field hardware, Gridpoint the smart grid software, IBM IT hardware and Landis & 
Gyr advanced metering.  All these activities are not done in a vacuum; there will be touch points 
with the local IT industry.  Human and physical resources will certainly need to be procured locally. 
 
In addition large multi-nationals will not be able to fulfil all the local requirements.  North American 
companies will not provide field hardware to Australia ς our distribution networks are not 
compatible.  Not all European field hardware is suitable for Australian climatic conditions.  Local 
suppliers will have the opportunity to fill the gap.  Similarly in-home customer solutions will be 
sourced locally ς the Australian market has distinct requirements that cannot be met by imported 
appliances. 
 
Unique Local Market  
 
Australia is not Europe or North America.  Market quirks will provide opportunities for local 
business. 
 
Scale and Affordability 
 
A number of Australian DNSPs are limited in size and funding.  They simply will not be able to afford 
full blown smart grid solutions.  Again opportunities for local suppliers will present. 
 
Australia is Not a Priority 
 
Whilst Australia does represent an interesting sales opportunity it is not a priority market.  Australia 
will be behind US and EU customers in the queue for sales and service.  This is becoming apparent in 
the provision of Advanced Metering Infrastructure. 
 
Incremental Development 
 
The move to smarter grids will be transitional ς more evolution than revolution.  On the road to 
smart grid Nirvana local utilities will have to manage the regulatory environment, customers, legacy 
systems, budgets, resources and logistics.  This type of process will favour locally based organisations 
- be they internationally owned or not they will have to have a presence here.  
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It is becoming clear over time that there is a growing demand for products and services to enhance 
existing distribution infrastructure to make it smarter.  It is likely that a significant proportion of the 
investment necessary will reach local business.  The issue for potential suppliers is in what areas can 
they engage in this potential new market?  
 
The development of smart grids requires the blending of three distinct industries: 
 

¶ Energy 

¶ IT 

¶ Communications 
 
Potential suppliers with skills and expertise in these industries are likely to see some opportunity in 
the next 5 years.  More specifically the skills, expertise and solutions will be required in the following 
areas: 
 

¶ Infrastructure 

¶ Communications and Control 

¶ Applications 

¶ Services 
 
Australian businesses aspiring to participate in this market would do well to identify where their 
skills lie in order to target their business development efforts.  
 
Interestingly, it has become apparent that for a smart grid to be successful it is necessary to at the 
very least re-co-ordinate the very elements of the electricity supply industry that Australia has been 
actively disaggregating for the last 15 years namely: 
 

 
 
The balance between these three elements for any particular customer or market is different.  Again 
potential suppliers would gain strategic marketing advantage by understanding how their core 
strengths align with these elements.  As a simple example, the electricity market in the Northern 
Territory is unlikely to develop to any great extent in the foreseeable future.  The energy component 
of an overall smart grid solution is correspondingly reduced.  Suppliers of systems to support 
advanced metering infrastructure for retailers should look elsewhere.  Alternatively, a supplier with 
a direct load control solution may be able to develop a solution for Power and Water Corporation.  
This type of product sits at the interface between Network and Customer in the Venn diagram 
above. 

Network

Energy

Market
Customer
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In the vast and complex environment that constitutes the electricity industry in Australia it is 
important to develop a systematic approach to understanding the market, the customer drivers and 
potential opportunities.  
 
Matching smart grid solutions with customer needs is one approach that may assist new entrants in 
developing business development plans.  A customer focussed approach. 
 
This may sound trivially simple but the approach of smart grid proponents to date is more along the 
ƭƛƴŜǎ ƻŦ ƳŀǊƪŜǘƛƴƎ ŀ άsolution ǘƘŀǘΩǎ looking for a problemέ. 
 
The matrix below is a simple analytical tool that is intended to make the connection between 
potential solutions, supplier capability and customer needs. 
 

 
Figure 12:  Potential benefits accruing from smart grids 

 
 
The matrix enables us to segment features by function (operations, information and asset utilisation) 
and by market activity (network, generation, retail). 
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Organising potential features in such a way provides a starting point for strategic analysis.  The tool 
provides a framework that assists in: 
 

¶ Organising a plethora of options into a meaningful array. 

¶ Filtering potential strategic options. 

¶ Linking potential smart grid solutions with real world imperatives. 

¶ Identifying the benefits associated with potential functions. 

¶ Correlation with other sources of information. 
 
 
Analysis of Table 2 clearly shows that the Australian electricity distribution sector is highly diverse.  
Each utility operates in a distinct environment and has its own particular business imperatives.  By 
way of example we can construct scenarios based upon two very different utility businesses - 
Horizon Power in Western Australia and Ergon Energy in Queensland. 
 
Horizon Power owns and operates a number of isolated, disparate, vertically integrated generation, 
distribution and retail operations of limited scale.  The logistics and costs of operating generation in 
regional WA are of critical importance to the business.  The key words here are Operations and 
Generation.  The matrix above indicates that Horizon Power will be predisposed to talk to suppliers 
who can facilitate autonomous and/or remotely operated protection and dispatch.   
 
Ergon Energy operates the second largest distribution network in Australia.  Growth in the tropical 
vǳŜŜƴǎƭŀƴŘΩǎ coastal regions is amongst the highest in the country.  With an extensive network and 
high growth it is likely that asset utilisation is a critical factor in mitigating the need for costly asset 
augmentation.  Therefore suppliers who can provide the solutions apparent in the Network / Asset 
Utilisation square in the matrix are likely to have a head start when approaching Ergon. 
 
Prospective suppliers to DNSPs can use this type of logical approach to at least determine a starting 
point for conversations with potential customers and perhaps product development, strategic 
analysis and marketing. 
 
Tools to assist in the development of products and services, the drafting of strategic marketing plans 
and business development plans will be addressed in more detail in subsequent papers. 


