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General Comments
The term “distributed resources” refers to appropriately sized generators connected to distribution
networks and demand side options such as improved end-use efficiency, fuel switching, occasional
demand reduction and uninterruptible power supplies. 

The task of achieving an appropriate balance between network and distributed resource options is of
growing importance:

• Annual load factors on electricity networks are worsening, particularly through growing
summer “needle peaks” driven by increasing penetration of temperature-correlated loads
such as air conditioners combined with rising summer temperatures. This will inevitably
lead to increased network costs per unit of electricity delivered and thus higher average
electricity prices.

• The costs of electricity supply interruptions or poor quality of supply are rising due to
society’s increasing reliance on electronic devices that are often unnecessarily sensitive to
these conditions.

• The Australia Institute states that Australia has the world’s highest per capita climate change
emissions. The electricity sector is the largest single contributor to Australia’s climate
change emissions and to reduce these emissions, we must reduce our reliance on large coal-
fired power stations and make greater use of distributed resources such as increased end-use
efficiency, renewable energy forms and gas-fired electricity generation.

• The existing electricity industry culture in Australia is attuned to the traditional paradigm of
large, remote coal-fired power stations and will require assistance to adapt to greater use of
distributed resources.

• While distributed resources are generally becoming more competitive, they still require
assistance to compete with large coal-fired power stations because of their relative
immaturity and the failure to date to internalise the environmental costs associated with
climate change.

As pointed out in Outhred [2001a], to achieve equal consideration for distributed resources requires
the adoption of a decision making process that focuses on costs and benefits at the point of end-use
and considers the full energy conversion chain for each available energy form, including electricity,
gas, end-use efficiency and end-use renewables.

In the context of an ideal competitive electricity industry, the services provided by electricity
networks can be defined as network-based arbitrage (subject to operating constraints and network
losses) between nodal markets for ancillary services, spot energy and financial instruments.
Distributed resources can provide equivalent services at specific nodes where they have most value,
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deferring the need for network investment. Hence it is particularly important that network-related
investment decision-making processes give equal consideration to distributed resource options.

The electricity industry operates as a continuum in time and space, transferring electrical energy
between generators and end-use equipment without intermediate storage. Generators cannot
produce electrical energy unless they are connected to loads and loads cannot consume electrical
energy unless they are connected to generators. Continuity of connection is required to maintain a
steady flow of energy. The network connects spatially separated generators and loads and, through
redundancy, reduces the risks of loss of continuity of supply. Networks can also contribute to
quality of supply with respect to voltage, phase balance and waveform purity. 

The distinction between transmission and distribution networks is vague, the clearest division being
that between the normally radially operated low voltage (distribution) network and the normally
meshed high voltage (transmission) network. Most consumers are connected to distribution feeders
whereas most large generators are connected to the transmission network. Thus, if the National
Electricity Market (NEM) is defined as spanning the meshed transmission network (as it is
approximately in practice), it will be supply-side dominated and if retail markets are defined as
spanning particular distribution networks, they will be demand-side dominated. To achieve
balanced market outcomes between supply and demand side options, it is essential that wholesale
and retail electricity markets in ancillary services, spot energy and financial instruments are
consistently and coherently defined and implemented. 

Currently, Australian retail electricity markets are dysfunctional in the following ways:
• There are no retail markets in ancillary services. Thus, despite the fact that many network

investment decisions are taken for ancillary service reasons, consumers see no signals to
encourage them to invest in options such as uninterruptible power supplies or occasional
demand reduction when these would be cheaper than network options. At best, availability
and quality of supply measured within the supply network are treated as performance
measures for technical regulation of network service providers (NSPs). Even then, a more
appropriate performance measure would be satisfaction in end-use energy service delivery.

• It is currently proposed to implement full retail competition using profiling without
requiring interval meters. This will give perverse incentives to small consumers with
respect to operating equipment at times of peak demand and eliminate a crucial opportunity
to provide spot market based incentives to consumers related to local supply-demand
constraints (including constraints on network-based arbitrage). Moreover, government
imposed financial arrangements such the NSW Electricity Tariff Equalisation Fund
perpetuate market distortions by shielding retailers from the consequences of inappropriate
consumer behaviour. Ironically, arrangements of this kind that are claimed to protect small
consumers (particularly disadvantaged ones) will actually drive up their costs over time.
This is because consumers have neither the information nor the incentives to avoid cost-
increasing behaviour.

• There are no retail markets in financial instruments. Moreover, it is not possible to
implement efficient markets in financial instruments without efficient retail spot markets. At
present, most retail consumers are still on tariffs that provide pre-determined prices and are
not required to specify an intended volume and pattern of consumption. Thus it is not
possible to develop commercially based location-specific forecasts of supply/demand
balance from which to make commercially based investment decisions for network or
distributed resource options. Nor is it possible to implement tariffs based on forward
contracts that would provide consumers with price-based incentives to avoid cost-increasing
behaviour by responding to evolving spot market conditions.
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The absence of efficient retail markets in ancillary services, spot energy and financial instruments
prevents consumers and entrepreneurs making efficient decisions about distributed resource
options. At the same time it increases their dependency on NSPs. This distortion will result in
higher than necessary costs to consumers and is not readily overcome by regulation of NSPs. Not
only do NSPs face a conflict of interest in promoting distributed resource options, they would first
have to counteract the perverse incentives offered by dysfunctional retail electricity markets before
they could persuade consumers to implement them. The extent of the problem is illustrated by
current experience in New South Wales, where summer peak demand is growing rapidly in spite of
a long-standing licence condition on distributors to consider distributed resource options as an
alternative to network augmentation or expansion. 

In summary, many of the barriers to equal consideration of distributed resource and network
options are due to dysfunctional retail electricity markets and a lack of resources and support for
informed consumer decision-making.

Specific comments

Institutional roles and procedures
The proposed arrangements would give transmission NSPs (TNSPs) prime responsibility for
planning and development of transmission networks. This pre-supposes that:

• There is a distinguishable set of services provided by a TNSP for which network options
normally dominate the set of available investment options.

• TNSPs can oversee a process that gives even-handed consideration of the majority set of
network options and the minority set of distributed resource options.

Neither of these assumptions is plausible. Many constraints on power system operation (and thus on
network-based arbitrage) depend on complex interactions between generator, network and load
equipment. For example, many of the operating constraints on flows between market regions of the
NEM are of this nature. Generation and demand side options are at least as important as network
options in relaxing such constraints. Other constraints derive from peak load conditions that may
occur for less than 1% of the time. Occasional reduction in demand may then offer the best
response.

TNSPs find it difficult to oversee even-handed consideration of network and distributed resource
options for the following reasons:

• The need for investment to reduce constraints on network-based arbitrage depends on the
future behaviour of generators and consumers, which TNSPs do not control. Demand
forecasts are an inadequate substitute for commercial contractual relationships because most
network investment decisions depend on the top 10-20% of demand, which is notoriously
difficult to forecast.

• Price signals from dysfunctional retail markets are the dominant influence on consumer and
embedded generator behaviour. TNSPs would find it difficult to counteract these signals.

With respect to TNSPs publishing annual planning reports, [Outhred, 2001b] notes the following
shortcomings of the Transgrid 2001 review:

• Piecemeal consideration of network constraints – for example, there is inadequate
discussion of either distribution network constraints that might underlie the identified
transmission network constraints or the implications for transmission constraints in NSW of
potential growth in interstate transfers. In particular, a number of specified inter-regional
developments are deemed to be “outside the scope of this review” [p 7] despite the
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acknowledgement that “the NSW network is thus an integral part of the interconnected
south eastern Australian system [and its] adequacy and performance is heavily influenced by
the power flows between the state systems” [p 25].

• A failure to consider common mode issues between emerging transmission constraints – for
example there is no discussion of the growing contribution of air-conditioning load to
summer peak demand or its implications for the NSW transmission and distribution network
as a whole.

• A failure to adequately characterise emerging transmission constraints – for example, there
is insufficient information to allow the most appropriate embedded generation or demand
side options to be identified for any of the emerging transmission constraints that are
discussed in the Statement.

• A failure to adequately characterise demand forecasts – for example, the forecasts included
in the draft planning statement are limited to peak demand and annual energy for the State
as a whole, with no information on other relevant data such as load duration curves,
estimated temperature sensitivity or price elasticity, not to mention a breakdown by location
in the State. There is a statement that “Transgrid may provide further details to interested
parties on request” [p 13] concerning individual supply points. However this is immediately
qualified by the statement that “forecasts directly related to Distributor loads are the
property of the Distributors and they should be approached directly for information” [p 13].

• A failure to discuss the impact of the commercial environment on demand growth or on the
feasibility of demand side and embedded generation options – for example, there is no
discussion of the efficacy of network tariffs, network connection agreements and other
commercial signals in providing appropriate signals for embedded generation or demand-
side options. Nor is there any discussion of the adequacy of Transgrid’s existing commercial
arrangements in that regard.

• A failure to discuss the potential for generation, storage and demand side options to relax
existing system operating constraints – for example, options that might extend the transfer
capability of the existing transmission network are not considered.

Clearly, it is important to streamline the institutional arrangements in the broader context of
electricity industry reform. A key challenge is to provide coherent signals about the values that
could be delivered by distributed resources at a particular location. One possible approach would
have the following features:

• Implement retail markets of uniform, NEM-consistent design across the full scope of the
NEM for ancillary services, spot energy and financial instrument trading, with independent
retail market operators that liase closely with NEMMCO. The task of these markets is to
convey location-specific information to customers and to provide location-specific supply-
demand balance projections to support investment in network or entrepreneurial distributed
resource options. Every effort must be made to obtain adequate market liquidity.

• Assign a task to NEMMCO and the retail market operators in conjunction with NSPs to
publish consistent annual statements on current and future system operating constraints and
their implications for network-based arbitrage at wholesale and retail market levels. The key
objective would be to provide consumers and distributed resource proponents with a clear
picture of all the potential costs and benefits associated with particular locations and
distributed resource performance characteristics.

• Fully separate retailers from distributors and enhance their incentives to act as energy
service providers. Ensure adequate competition in retailing.

• Provide sufficient resources and support to electricity consumers and distributed resource
proponents to allow them to make informed decisions in response to market signals and the
annual planning statements. 
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• Manage the dominant role of NSPs in this process through appropriate rules of conduct.
• Use the ACCC and state-based regulators to oversee the process and control market power.

The framework for regulated new investments
The proposed differentiation between large and small investments raises concerns about gaming of
the classification and loss of opportunities for small scale distributed resource options. The apparent
need to differentiate on the basis of size arises from the lack of consistency between wholesale and
retail market design and an inappropriate focus on transmission, which is at the mid-point of the
energy conversion chain.

Therefore it is important that “small” investment opportunities be considered at the distribution
level concurrently with, or prior to, their consideration at the transmission level, and that all
regulatory and institutional biases against distributed resources are eliminated.

Consultation and dispute resolution
The arrangements proposed for consultation and dispute resolution may achieve little in the face of
dysfunctional retail markets. Also, these arrangements may not be sufficiently accessible to cater
for the needs of small participants.

Comments on other relevant documents

ACCC Determination on Network Pricing & MNSPs
On 21/9/01, the ACCC released its Determination on Amendments to the National Electricity Code
– Network Pricing and Market Network Service Providers (MNSPs), which contains material
relevant to market-based comparison of network and distributed resource options.

In that document, the Commission highlighted the need for transmission pricing arrangements to
provide effective market signals for:

• use of existing network facilities
• network augmentation or investment in alternatives in congested parts of the network; and
• location of generation, MNSPs and load in areas that do not increase the congestion on

network assets.

The Commission noted that NECA proposed that TNSPs be allowed to select a transmission use of
system (TUOS) charge from a range of prices calculated using “cost reflective network pricing”
(CRNP), utilisation adjusted CRNP and long run marginal cost (LRMC), and that the TUOS charge
only be levied on transmission customers. It also emphasised the desirability of pricing consistency
across the NEM.

The Commission required that the standard CRNP be retained as the default network tariff, but
permitted the use of utilisation adjusted CRNP where a benefit to the market could be
demonstrated. It accepted that the usage charge should only apply to customers in deference to
market design improvements that might arise from the current Review of Integration of Energy
Markets and Network Services (RIEMNS).

These decisions are consistent with moving towards even-handed consideration of network
augmentation and distributed resource options so long as the outcomes of the RIEMNS review are
also consistent with this direction. Even then the combined outcome would not be sufficient without
further reform of network pricing arrangements. In particular, the Commission’s acceptance of the
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argument that generators should not contribute to sunk costs should not exempt them from
contributing to ongoing NSP investments to relieve power system operating constraints.

Importantly, the Commission required NECA to further review the TUOS usage pricing regime,
including consideration of firmer and more extensive network-related rights in forward markets.

Two key design requirements for efficient, forward looking network usage charges are (for both
generators and consumers):

• a forward contract structure based on consistent price and usage projections
• efficient incentives for network users to adjust their behaviour to the presence or absence of

network constraints as they actually evolve.

A tariff structured in this way would provide risk management tools to support investment in
network and distributed resource options as well as state-contingent spot pricing to guide
distributed resource operation. The concept of LRMC pricing could be adapted to design the
forward contract tariff structure and location-dependent inter-regional spot price differentials (set
by NEMMCO and retail market operators under regulatory supervision) could take account of
evolving power system operating constraints.

Working Group Report on Interconnector Development in the NEM
A “Report on Interconnector Development in the NEM” by the Interconnector Process Working
Group dated June 2001 was recently placed on the NEMMCO web site. The Working Group had
been asked to report to NEMMCO “on the processes involved in the assessment of proposals to
establish new interconnectors or to augment existing interconnectors”. The outcomes of such
assessments would, of course, affect the prospects for distributed resources because they could
frequently offer alternative options to new interconnectors or augmentation of existing
interconnectors.

A key finding of the report was that “there is a need to agree on the role that transmission is to
perform in the NEM”, with a choice that was characterised as being between a “common carriage”
model and a “congestion management” model. Schedule 3 to the report describes these two models
in the following terms:

• “The basic structure of the common carriage model is that access to the electricity
transmission network is made available to all comers under equal terms, which terms are
usually regulated”. Moreover, “all users are given the same opportunity to access …scarce
capacity in any given period – the model does not allow market participants to enter into
contracts with the transmission provider to gain pre-emptive rights over other users to
access the network”.

• “The core tenet of the congestion management model is that market participants can enter
into contracts with TNSPs to gain pre-emptive right over other users to access the network”.

In addition, a further distinction is made in a table on page 12 of the report:
• the common carriage model “allows free flow of power with little or no restriction on the

capacity of the interconnector”
• whereas with the congestion management model “constraints exist and are managed using

complex risk management tools”.

Thus an important sub-text of the comparison is the extent to which constraints exist on power
system operation, particularly with respect to flows between market regions of the NEM. This
involves a physical distinction – the common carriage model will apparently exhibit significantly
fewer operating constraints than the congestion management model. 
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The above definitions of “common carriage” and “congestion management” are commercial rather
than physical definitions. In fact it is assumed that they could be applied to the same underlying
physical power system. However physical not commercial laws govern the operation of a power
system and they do not change with the choice of a commercial model. Important physical
characteristics of a free-flowing AC network are as follows:

• Generator, load and network operating states and network impedances determine the pattern
of energy flows through a network.

• Constraints on power system operation can arise for a wide variety of reasons, including the
design and operating states of generators and loads as well as network elements. Only in
particular circumstances are constraints on power system operation resolvable by simply
building more “interconnector” capacity (see for example Transgrid (2001)).

• No participant(s) can “gain pre-emptive rights over other users to access the network”.

Thus the congestion management model as defined is not applicable a free-flowing AC network
such as that in the NEM. Note that this conclusion is not changed by the existence of specific
controllable links such as the existing Directlink or the proposed Basslink.

Moreover, to maintain the “free flow of power with little or no restriction on the capacity of the
interconnector” specified for the common carriage model would require either:

• an open-ended commitment to resolve all emerging power system operating constraints by
building new network resources wherever needed across the whole interconnected network,
or

• signals to network users (preferably market-based) that either constrain their behaviour to
within existing operating constraints or encouraged efficient investment in network or
distributed resource options. 

The latter would appear to be a preferable approach.

Thus the dichotomy between “common carriage” and “congestion management” is poorly posed.
Without an open-ended commitment to network investment, there will always be power system
operating constraints that have to be managed. However, the proposal for “pre-emptive rights” that
would apply during operating constraints is inconsistent with physical power system operation. 

Therefore we should continue to seek the best available commercial model in terms of replicating
the physical behaviour of power systems while providing tradeable forward rights and appropriate
short term operating signals for spot energy and ancillary services. This should also meet the
Commission’s objectives of achieving efficient use of existing facilities combined with efficient
investment in network or distributed resource options. 

Currently, the best “light on the hill” for such a model appears to be an arrangement of regulator-
supervised regional wholesale and associated retail markets in ancillary services, spot energy and
financial instruments supported by forward-contract based network usage tariffs. It should be
possible to steadily reduce the size of market regions as experience with retail market operation
grows.

Conclusions
Progress towards achieving equal consideration of network and distributed resource options in the
electricity industry is severely hampered by the following barriers:

• inadequate structural reform, including inadequate separation between electricity
distributors and retailers, inadequate development of an energy service ethos in retailers and,
in some jurisdictions, insufficient competition in generation and/or retailing.
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• incomplete coverage of the National Electricity Code with respect to the design of
consistent wholesale and retail markets including financial instrument trading,

• dysfunctional retail markets, exacerbated by inappropriate financial contractual
arrangements such as the Electricity Tariff Equalisation Fund and a lack of interval metering
for small consumers,

• a failure to internalise the environmental costs of climate change, leading to an
inappropriate bias towards carbon-intensive fuels

• inadequate reform of the natural gas industry, reducing the competitiveness of gas-based
generation and end-use options

• a lack of appropriate market signals, resources and support for consumer decision making,
contributing to inefficient decisions about end-use energy services, a bias to supply-side
options and unnecessarily high costs of delivering end-use energy services.

Thus, although the ACCC Draft Determination on Amendments to the National Electricity Code –
Network and Distributed Resources represents a step in the right direction, it will achieve little
unless the above barriers are addressed and a coherent and consistent approach is adopted
throughout the stationary energy sector and in the electricity industry in particular. Most
importantly, consumers must be assisted to participate effectively in efficient retail markets that
allow them to manage the costs they incur in acquiring end-use energy services.

References
Interconnector Working Group (2001), “Interconnector Development in the NEM”, NEMMCO,
June.

Outhred H R (2001a), “Achieving Equal Consideration of Distributed Resources in Resolving
Local or Regional Supply-Demand Constraints”, Combined AP37/38 Colloquium, Adelaide, 17-18
September 2001 (available from the author).

Outhred H R (2001b), “Submission on Transgrid’s Draft New South Wales Annual Planning
Statement 2001”, 10 September (available from the author).

Transgrid (2001), “Draft New South Wales Annual Planning Statement”.


	Comments on the Draft Determination on Applicatio
	Hugh Outhred�Australian CRC for Renewable Energy & �University of New South Wales�2 October 2001
	General Comments
	Specific comments
	
	Institutional roles and procedures

	The framework for regulated new investments
	Consultation and dispute resolution

	Comments on other relevant documents
	ACCC Determination on Network Pricing & MNSPs
	Working Group Report on Interconnector Development in the NEM

	Conclusions
	References

