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Disclaimer 
 
Firecone Ventures Pty Ltd (including the directors and employees) makes no representation or warranty 
as to the accuracy or completeness of this report.  Nor shall they have any liability (whether arising from 
negligence or otherwise) for any representations (express or implied) or information contained in, or for 
any omissions from, the report or any written or oral communications transmitted in the course of the 
project. 
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EXECUTIVE SUMMARY 
 
 
INTRODUCTION 
Firecone was appointed in August 2003 to assist the NEM Ministers in determining the 
appropriate way forward for transmission regulation.  
 
Our Terms of Reference require the provision of specific recommendations, based 
initially on a qualitative analysis, on the institutional and regulatory changes required to 
improve the climate for investment, lower the cost and complexity of regulation, 
improve the planning and development of networks, and ensure the effectiveness of 
regional boundaries and associated mechanisms to facilitate inter-regional hedging. The 
Terms of Reference also provide a list of specific policy initiatives to be considered. 
 
We have undertaken this work in close consultation with the Transmission Working 
Group set up under the NEMMF. We have also consulted NECA, NEMMCO, the 
ACCC and a range of market participants. However, the study has not included formal 
consultation with the market. While there would be value if the study can help develop 
an agreed policy position among the jurisdictions, many of the issues covered in this 
report will require consultation with market participants. 
 
We have started by assessing performance of the market against the objectives for the 
transmission policy framework set out in The NEMMF communiqué of July 2002.  We 
have used that to identify possible problems with the current structure, analyse their 
causes, and recommend specific actions to improve the framework. 
 
There are a number of problems with the current institutional and regulatory framework. 
However, it is fair to say that compared to many other electricity markets around the 
world the NEM has performed well. While there are significant challenges ahead, this is 
an argument for evolutionary rather than wholesale change. 
 
 
BROAD FRAMEWORK 
Transmission plays a vital role in the provision of a reliable, efficient and competitively 
priced electricity supply. The networks connect generation to load, enable competition in 
generation, and do so to high standards of reliability. 
 
The National Electricity Market (NEM) currently has five regions (Tasmania will join the 
NEM, initially as a single region, in 2005). Other than Snowy, and ACT’s inclusion 
within NSW, these coincide with jurisdictional boundaries. Transmission services are 
mainly provided by four Transmission Network Service Providers (TNSPs), with the 
TNSP for New South Wales also covering Snowy and the ACT.  
 
The TNSPs provide non-firm, open access to their transmission network. “Non-firm” 
means that generators do not have any firm rights that guarantee TNSPs will provide 
capacity. “Open access” means that use of the network is on the basis of dispatch 
decisions by the system operator to maximise the value of trade subject to network 
constraints, rather than generators having preferential rights to transmission capacity. 
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TNSP revenues are capped by the economic regulator, and recovered through 
transmission charges. 
 
Within regions, prices at each transmission node vary with a fixed relationship, regardless 
of constraints on the transmission network. When there are transmission constraints 
between regions, prices separate. Three transmission lines have been provided by Market 
Network Service Providers (MNSPs). These lines earn their revenue from price 
differentials between regions. 
 
Two main alternatives have been suggested to the current predominant reliance on 
regulated investment. The first is to make greater use of MNSPs. This potentially reduces 
or removes the need for regulation. MNSPs have good incentives to undertake 
construction rapidly and at low cost. This can provide a useful comparator to the 
performance of TNSPs. 
 
There are substantial disadvantages to this approach. It creates a bias for a specific 
technology. It could lead to investment in inter-regional transmission when intra-regional 
investment would have been more efficient. Inter-regional price differences will not 
ensure sufficient investment. As a result, MNSPs have to co-exist with regulated 
networks. This leaves them at risk from regulated investments. They have difficulty 
assessing, pricing and managing this risk.  This means continued dispute and litigation is 
likely.  
 
Australia has been pursuing an experimental model, at significant cost to investors, that 
has little theoretical support in the literature or practical support from approaches in 
other markets. While the structure favours MNSPs over regulated investments, further 
“at-risk” investments are unlikely and the current model is not sustainable. The report 
recommends removing delays on regulated investments and removing the right to 
convert for MNSPs. The rights of existing investors should be preserved and fully 
protected. 
 
A second alternative is to make greater use of financial rights to the price between two 
transmission nodes. Substantial use is made of financial rights in markets with stronger 
locational price signals. However, this has not amounted to an ability to rely on 
investment against financial rights.  
 
Efficient investment will proceed to the point where the marginal costs equal the 
marginal benefits. Transmission is a high fixed cost business. Marginal costs are below 
average costs, and this will leave a substantial revenue shortfall which needs to be 
covered by regulated revenues. In addition, investors are unable to appropriate the 
impacts of their investments on reliability across the network.   
 
Our conclusion is that Australa should cease its focus on trying to replace the common 
carriage model for transmission, and focus instead on making this model more effective. 
This requires the co-existence of market-based approaches to generation and retail, and 
of regulated networks. That can best be achieved through a clear dividing line between 
the regulated and the market sectors, and a requirement for the regulated networks to be 
transparent and predictable in their investment and operational decisions. The report sets 
out how that can be achieved. 
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TNSP OBLIGATIONS 
Transmission transfers energy from generation to load, enables competition in 
generation, and does so to high standards of reliability. All lines provide these functions 
to varying degrees. It might be possible in time to move towards a single, unified 
measure of transmission benefits that could drive operational and investment decisions. 
However, it would be preferable to retain separate approaches to service standards, 
reliability standards and capacity augmentation until there is greater clarity on TNSP 
obligations in each area. 
 
The ACCC’s proposed approach to service standards incentivises circuit availability; the 
frequency and duration of outages; and the hours of constraints. The incentive structure 
should be based on the impact of variations in availability on congestion costs, rather 
than on hours of availability. The report sets out ways of measuring that impact. 
Incentives should also reflect the cost of outages, in line with the ACCC 
recommendations. Incentives should be calibrated in line with the controllable costs of 
TNSPs.  
 
Reliability accounts for around 80% of TNSP investment. Reliability standards are set 
out in a mix of the Code, State-based legislation, State-based licences and contracts. The 
planning criteria that underpin reliability investments are not uniformly available and are 
inconsistent in form. They do not always indicate what level of reliability they are 
intended to achieve, or what explicit or implicit value of unserved energy they assume. 
 
This is an inadequate basis for several billion dollars of investment. A working group 
comprising the Reliability Panel and the TNSPs should be tasked with making 
recommendations to the AEMC on the appropriate reference level of reliability to be 
provided by transmission networks at each connection point, and the expression of this 
standard in terms of minimum network performance standards. The scope of the review 
should cover both Code and State-specific reliability obligations.  
 
TNSPs also have an opportunity, although not an obligation, to invest in new capacity 
when the benefits exceed the costs. There has been substantial controversy around the 
nature of the regulatory test for augmentations. The ACCC should be asked to develop 
guidelines that simplify the test without sacrificing significant accuracy, and make it more 
replicable. This should include developing a consistent and robust method for including 
the net change in surplus from an increased level of competition in generation. 
 
 
PLANNING AND INVESTMENT 
The current structure: 
 
• Relies primarily on TNSPs to identify, appraise and invest in transmission within 

their region, reflecting their substantial information advantages; 
 
• Recognises the possibility that TNSPs will be focused on transmission solutions, or 

on solutions within their region, and puts specific obligations on them to consider 
non-transmission options, and NEM-wide impacts; and 
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• Aims for effective enforcement of these obligations through: 
o Obligations to disclose information and consult on proposed 

investments; and 
o Exposure to regulatory risk through not allowing investments onto the 

regulatory asset base if they have not been through a defined process, or 
through optimisation of the asset base. 

 
These changes have only recently been introduced. They represent a coherent response 
to the problems of monopoly power and asymmetry of information in the sector. 
Further changes should depend on evidence of significant problems with the new 
structure. 
 
A number of commentators have suggested a move away from for-profit entities towards 
an independent planner who also procures capacity under long term contracts. This 
reduces any conflict from transmission owners also planning new investment. However, 
it also reduces the current close integration between network operation and planning. In 
addition, a planner with no balance sheet exposure to regulatory risk cannot be 
financially incentivised to meet, or penalized for failure to meet, the reliability standards 
(except in accordance with the terms of its own contracts with transmission providers). .  
 
On balance, we are unconvinced of the need for such a fundamental change. However, 
we note that a model generally applied to private businesses is being applied to 
Government owned businesses. This may alter the balance of power, and increase the 
regulatory challenge. The case for a radical change of approach would be increased if the 
regulator has great difficulty in constraining inefficient investment by the TNSPs, or if it 
proves impossible to make progress on clearer definition of reliability standards.  
 
Continued reliance on planning and investment by regional TNSPs could have two 
adverse effects. TNSPs receive financial benefit from investments which gain regulatory 
approval. Despite these financial incentives, they may be more focused on identifying 
and progressing investments which benefit consumers within their region, and so be slow 
to identify or take forward investments whose benefits mainly accrue to other regions. A 
power to direct would remove this risk.  
 
That power should be limited to requiring a TNSP to take a project through the approval 
process where there is a reasonable expectation that it would pass the regulatory test. A 
power to direct specific investment would undermine accountabilities and be inconsistent 
with TNSPs bearing regulatory risk. The report recommends that the AEMC has a 
power to direct a TNSP to take potentially economic projects through the appraisal 
processes in the Code, acting on advice from NEMMCO.  
 
The second weakness is information disclosure on national aspects of network planning. 
Market participants require information to assist in planning generation and major load 
investments, and identifying alternative responses to emerging constraints. Some of this 
information is in the Annual Planning Reports and the Annual Interconnector Review. 
There would be value in synthesizing this information into a single “transmission 
statement” covering the major flow paths of the NEM. 
 
This task is not significant enough to require a new entity. The report recommends 
amending the Code to require NEMMCO to prepare the statement, and to require the 
TNSPs to co-operate in its preparation. 
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ECONOMIC REGULATION 
The report suggests three directions in future regulation. 
 
First, the obligations of TNSPs need to be more clearly defined. In the absence of clear 
obligations, a revenue cap is likely to lead to a reduction in quantity or quality of supply. 
 
Second the form of regulation is likely to continue having a cost of service character, and 
to be based mainly on TNSP costs. Reliance on external benchmarks maintains good 
efficiency incentives, and should be explored, but its application is likely to prove very 
challenging. The regulatory authority should recognize the need for a continued intrusive 
and possibly contentious role in forming independent views on the efficiency of TNSP 
investments and operations. 
  
Third, TNSP incentives largely arise from the risks and incentives imposed on them 
through regulation. The major challenge is ensuring an efficient investment program. 
There is a substantial asymmetry of information between the TNSPs and the regulator. 
Relying solely on application of the regulatory test to each project runs a risk that the 
sum of investments is well below optimal. Relying on an ex-post optimization risk could 
introduce substantial uncertainty on the nature of the risk and how it will be applied. Our 
suggestion would be that the economic regulator considers a greater reliance on ex-ante 
approval of capital expenditure programs, and resources appropriately to do this job. 
  
This suggests a continued reliance on independent economic regulation. The disclosure 
and consultation obligations already allow for substantial involvement by market 
participants. In time it would be desirable for generators and major consumers to play a 
greater role in the governance of the economic regulatory institution. It would be 
premature to do that before the obligations of TNSPs are clarified. 
 
Transmission charges are set on the basis of the regulated revenue, apportioned in line 
with the value of assets in the network. The structure of transmission pricing is unlikely 
to be a major interest of policy makers in Government. The NEM institutions should be 
asked to take forward and complete work on the structure of transmission pricing. 
 
REGIONAL STRUCTURE 
The Code includes criteria for change to regional boundaries. NEMMCO is responsible 
for developing proposed changes against those criteria. The Code also required NECA 
to undertake a review of the criteria. 
 
The criteria have been met. However, the jurisdictions have stopped work by NEMMCO 
on change to regional boundaries, and also stopped work by NECA on possible changes 
to the criteria and their implications. It is unclear whether the jurisdictions disagree with 
the analysis, or also feel that policy objectives are not fully captured in the criteria.  
 
A number of objectives do not appear to be fully reflected in the current criteria. These 
include ensuring transparent and effective processes for maintaining power system 
security; balancing increased accuracy of price signals with the ability of market 
participants to price the associated risks, and so ensure liquidity in financial markets; and 
promotion of effective competition in generation. The report also considered the impact 
of changes to regional boundaries to generator market power, but concluded that there 
would be no increase in market power. 
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Jurisdictions have an objective of avoiding price shocks to consumers and use public 
policy settings to achieve this objective. This is unrelated to efficient market design, but 
is important to the acceptability of any changes to regional structure. It could be dealt 
with by adopting nodal pricing for generators and uniform prices for load. The report 
sets out issues which would need to be considered in implementing this approach. 
 
The failure to change regional boundaries, and existence of major constraints within a 
region, is causing increasing problems in dispatching the market. NEMMCO is seeking 
to develop a standardized approach to constraint equations to ensure that system 
reliability can be managed within the dispatch algorithm, rather than by frequent 
intervention, or by leaving spare capacity within the network.  
 
NEMMCO’s proposed approach will put all generation on the left-hand side of the 
equation. In simple terms, this means that if there is a constraint within a region, 
NEMMCO will manage dispatch within that region and in other regions to ensure that 
the constraint is met. Dispatch is on the basis of bids and offers but this is increasingly 
revealing problems in the regional structure. This means that issues of power system 
security are increasingly addressing issues of regional settlement which go to the core of 
market design in the wholesale market.  
 
It will not be possible to change criteria, undertake a further review and implement 
change to regional boundaries for at least two years. Interim measures proposed by 
NEMMCO could however have significant impacts on the regional structure for market 
settlement. It is important that consistent policy objectives drive both interim and longer 
term responses. 
 
Our recommended approach is fourfold: 
 
• The jurisdictions endorse or revise the revised criteria for change to regional 

boundaries, set out in this report, and initiate consultation with the market on 
changes to the criteria in the Code; 

 
• The jurisdictions ask NEMMCO to undertake and implement a review and 

adjustment of regional boundaries against these criteria; 
 
• These criteria are also used as the basis for interim management of issues arising 

from NEMMCO’s consideration of constraint formulation which relate to the 
regional structure for market settlement; and 

  
• The jurisdictions establish a working group to take forward these issues. The 

working group should have representatives from generators, and small and large 
consumers, and from the financial sector. TNSPs and jurisdictions should 
participate as observers. NEMMCO should participate, and provide the secretariat 
and substantial analytic input. 

 
FINANCIAL TRANSMISSION RIGHTS 
When prices separate between regions, generation in the exporting region is paid a lower 
price than is charged to load in the importing region. This creates a settlement residue. 
These residues are auctioned in advance. The settlement residue auctions (SRAs) assist 
market participants in hedging the risks of price separation between regions. 
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The settlement residues reflect a financial gain from buying in one region and selling in 
another. If that is not possible due to reductions in the transmission capacity, the value 
of the settlement residues is reduced. As a result, the SRAs are not firm, and are exposed 
to the physical performance of the transmission connections between regions. 
 
Market participants make allowance for this lack of firmness, and routinely buy 
additional SRAs to reflect their expectations on this non-firmness, or offer firm inter-
regional hedges which are underpinned by the non-firm SRAs. Although inter-regional 
hedges are available, they are expensive and this is a constraint on the development of 
inter-regional trade. 
 
The costs of inter-regional hedges could be reduced through: 
 
• Reducing the underlying risks: the single issue which most affects this is ensuring 

availability of transmission capacity; and 
 
• Enabling participants to price risk: the main uncertainties which hinder effective 

pricing are the unpredictability of transmission availability, and the impact of 
dispatch decisions on inter-connector flows.  

 
The recommendations in this report would reduce the underlying risks and improve the 
ability of participants to price risk. A more radical change would be to transfer the risk to 
a third party. NEMMCO could underwrite a firm inter-regional hedge, based on a 
conservative estimate of the simultaneous transfer capacity of the transmission networks. 
The advantages of this are unclear. The price of the hedge, if traded in secondary 
markets, would provide some information on the value of additional inter-regional 
capacity, but could not act as a simple trigger for investment.  
 
Requiring a TNSP to under-write a firm instrument would give it incentives to maintain 
or improve availability of the networks at periods when this is of most value. On balance, 
we feel this is best achieved through incentives established by the regulator, rather than 
by contracts with market participants. While the effects are very similar, the integrity of a 
TNSP which provides non-firm, open access transmission may be questioned if its 
operational decisions appear to be driven by contracts with third parties, rather than 
through a general obligation and incentive imposed by the regulator. 
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1 Introduction 
Firecone was appointed in August 2003 to assist NEM Ministers in determining the 
appropriate way forward for transmission regulation.  
 
The Terms of Reference for the assignment are given at Annex 1. The TORs set out the 
objectives for further reform of the market. They require specific recommendations, 
based initially on qualitative analysis, of the institutional and regulatory changes required 
to improve the climate for investment, lower the cost and complexity of regulation, and 
improve the planning and development of electricity transmission networks. 
 
Specific issues listed in the TORs include: 
 
• Amendment of the regulatory framework for transmission, to make clear there is a 

central and ongoing role for regulated transmission, and  some scope for 
competitive provision; 

 
• Review of the framework for transmission investment, as embodied in the Code 

and the regulatory test; 
 
• Consideration of alternative models for network planning and investment decisions 

and operation; 
 
• Consideration of how to implement performance incentives on regulated TNSPs; 
 
• Consideration of whether current transmission pricing arrangements should be 

revised; 
 
• Consideration of whether there are net benefits in introducing more regions in the 

NEM, including consideration of a modified regional pricing model whereby price 
impacts to most or all customers can be mitigated; 

 
• Assessment of the role of financial transmission rights (FTRs) in managing risk and 

funding new investment; and 
 
• Development of an accountability framework for transmission provision in the 

NEM, including consideration of governance structures to achieve clear 
accountability arrangements.  

 
Firecone presented initial recommendations at a meeting of the NEMMF working group 
on Friday 12 September. Since then we have further developed our analysis, and also 
incorporated responses to that presentation from a number of jurisdictions. This report 
sets out our final recommendations. 

1.1 Due process 
This study brings together a summary of work undertaken on a wide range of issues. It 
discusses the interaction between those issues, and so the way in which a coherent 
framework for transmission can be developed. It also recommends a way forward on 
specific issues.  
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Transmission is the backbone of the electricity network. Its significance extends far 
beyond the scale of transmission costs in total supply costs. Final decisions on the issues 
covered in this report will therefore have a significant impact on companies which are 
active in generation, retail and distribution, as well as on transmission network service 
providers (TNSPs) themselves. 
 
There has been major private investment in the power sector, both in acquisitions and in 
greenfield investments. Those investments have been made against the rules in the 
National Electricity Code, and a clear process for measured and consultative change to 
the Code.  
 
The NEM Ministers Forum has stopped work being undertaken by the NEM 
institutions, in a consultative fashion.  Since then officials have focused on an internal 
review of the issues, with substantially less consultation.  That has merits if it enables the 
jurisdictions to develop a preferred policy framework, since the lack of agreement on 
policy objectives has been a block to evolution of the market.  
 
However, it would be harmful if deliberation behind closed doors, or drawing on 
external advice such as this report, was the sole or main basis of proposed changes to the 
regulatory and institutional framework for transmission. Due process requires that there 
is consultation around changes of the magnitude covered in this report.  
 
Many of our recommendations will require amendments to rules that the National 
Electricity Code leaves to the ACCC to develop (such as the regulatory test and service 
standards incentives), or amendments to the Code itself - which must by authorised by 
the ACCC. The NEM working group will need to consult the ACCC on their 
implementation.   
 
The development of a comprehensive policy framework by the NEM Ministers has been 
slow and under-resourced. The working group has not drawn a great deal on skills within 
existing NEM institutions. Taking forward the issues covered in this report will require 
that an effective process is developed for further analysis and for consultation with the 
industry, and that substantially more resources are devoted to that work. 
 

1.2 Our Methodology 
A good deal of work has been undertaken on all the issues covered within the TOR. The 
role of this assignment is to draw on that work, rather than to undertake substantial 
additional analytic or modeling work. The study should develop internally consistent and 
comprehensive options for the future regulatory framework, and develop a consensus at 
Government level on the desired way forward. 
 
Figure 1 sets out our methodology. Our starting point is defining the problems with the 
current framework, based on assessment of the outcomes of the current system against 
the objectives for transmission set by the NEM Ministers. We have then identified the 
underlying causes of these problems, and on that basis, identified the reforms required to 
address them.  
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Figure 1: Broad structure of our proposed methodology 

 
 
Our methodology has diverged from our original proposal to some extend. Rather than 
the three stage model (discussion paper, draft report and final report) initially proposed, 
we adopted a consolidated approach. This involved giving a detailed presentation of our 
initial analysis of problems, their causes and potential solutions to the NEM Ministers 
Forum working group, before preparing a report setting out our final analysis and 
recommendations.  
 
Our work has drawn on the substantial work already undertaken. Annex 2 summarises 
the documents we have reviewed. This report also refers at a number of points to the 
analysis undertaken in the COAG Energy Markets Review, not because we endorse its 
recommendations (indeed, we indicate a number of areas of disagreement) but because 
this was the last major and well resourced consultation with market participants on 
possible evolution of the market.  
 
Annex 4 sets out the people we have consulted while undertaking the work. While we 
have discussed with a range of market participants, our work did not include a formal 
process for consultation. 

1.3 Structure of the Report 
The TORs require us to advise on the regulatory and institutional framework for 
transmission. Our starting point is to consider the objectives for the framework, in 
Section 2, and then to undertake a broad assessment of the performance of the current 
framework in section 3. 
 
Based on that analysis, we consider whether there is a need for radical change, or for 
incremental improvement to the current structure. Section 4 sets out what we see as the 
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broad scope of the regulatory and institutional framework, and also discusses the options 
on its possible evolution. 
 
The report then turns to the possible elements of a future framework, and our specific 
recommendations. This structure is illustrated in Figure 2 below. 
 

Figure 2: Structure of the report 

 
Transmission is almost entirely provided by regulated businesses. Regulation requires 
clarity on the obligations of the regulated business. Section 5 discusses the obligations of 
TNSPs in operating and expanding the network. 
 
Section 6 then discusses the way in which planning and investment is carried out in the 
NEM on how to meet these obligations. The section discusses planning both as a means 
to assist investment decisions, and as a process for disclosing information to other 
market participants. It also discusses the interaction between regional and national 
planning, and the role of regulated and unregulated interconnects. 
 
These sections cover the way in which TNSPs plan, invest and operate the network. 
Section 7 covers economic regulation of the TNSPs. Section 8 covers the regional 
structure of the market. It considers both short and medium term issues, and attempts to 
develop consistent criteria which could be used to guide both. 
 
Section 9 discusses transmission pricing. Section 10 discusses how the risks of inter-
regional trade are best managed, and how the underlying risks can be reduced or made 
transparent and more easy to price. Finally, section 11 summarises our recommendations, 
and relates them to our identification of problems in the current structure. 
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2 Objectives 
The objectives for the NEM are set out in section 1.3 of the Code. The NEMMF 
communiqué of July 2002 also sets out objectives specific to the transmission policy 
framework. These are: 

• Promote economic efficiency; 

• Maintain power system reliability at least cost (e.g. reduce generation costs); 

• Maintain system security at least cost (e.g. minimise ancillary service costs); 

• Avoid inefficient regional price differences, including assisting in addressing market 
power issues; and 

• Facilitate electricity trading between regions. 
 
This section describes our understanding of these objectives. Section 3 gives our 
assessment of how the current institutional and regulatory framework for transmission 
performs against them. 
 
Consumers place high value on maintaining reliable and secure electricity supply. The Reliability 
Panel monitors and reports annually on how far targets for reliability and security have 
been met. This provides a clear quantification of the broad objective of reliable and 
secure supply. 
 
To date the market structure has been successful in ensuring reliable and secure supply. 
An important issue is whether it does so efficiently.  We have broken the objective of 
promoting economic efficiency into three elements: 

• Allocative efficiency, met when prices reflect marginal costs, so that consumption 
decisions correctly balance the marginal benefits from consumption with the 
marginal costs of production; 

• Static efficiency, met when production costs are minimized with a given capital stock; 
and 

• Dynamic efficiency, met when production costs are minimized over the longer term 
through an optimum balance of capital and operating costs. 

 
For the power sector as a whole, allocative efficiency requires cost reflective generation, 
transmission, distribution and retail prices. Static efficiency requires the minimization of 
operating costs, and the effective utilization of both generation and network assets. 
Dynamic efficiency requires that the system grows at least cost, with an appropriate level 
of investment in generation, inter- and intra-regional transmission, and distribution. 
 
The role of transmission in meeting these objectives is far more significant than its 
contribution to the total costs of production. It is of course important to ensure that 
transmission operating costs are minimized, and that efficient investment decisions are 
taken on transmission. In addition, the operation of the transmission system has an 
important impact on the operational efficiency of the generation system and the price 
signals within the transmission system have an important influence on the location of 
investments in generation and of major loads. 
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Avoid inefficient regional price differences, including assisting in addressing market power issues: The 
market is currently broken down into five regions. Price signals between regions provide 
strong signals on the costs of constraints and losses. Price signals within regions use 
static rather than dynamic loss factors, and do not reflect the cost of constraints.  
 
Efficient regional prices need to give appropriate locational price signals, but balance this 
against other important objectives including the impact on market power, as raised in our 
TORs, and on the ability of participants to manage and price risks. 
 
Our understanding of the objective is to identify solutions which optimize the balance of 
costs and benefits from introducing stronger locational price signals. 
 
Facilitate electricity trading between regions: electricity trading between regions will be facilitated 
by the existence of physical interconnection capacity, and the effectiveness of financial 
instruments in managing the risks arising from inter-regional trade. Frameworks which 
facilitate trade will be preferred over frameworks which do not. We assume that the 
economic efficiency objective would also apply here – that is, we would have regard to 
the objective embodied in the NEM of not treating inter-state trade more or less 
favourably than intra-state trade.  
 
In addition to these objectives for the transmission in the NEM, the TORs require 
specific recommendations based initially on a qualitative analysis, on the institutional and 
regulatory changes required to: 

• improve the climate for investment in electricity generation and networks; 

• lower the cost and complexity of regulation facing investors, enhance regulatory 
certainty and lower barriers to competition;  

• improve the planning and development of electricity transmission networks, to 
create a stable framework for efficient investment in new (including distributed) 
generation and transmission capacity; and  

• examine the effectiveness of the current arrangements for defining the 
boundaries of NEM market regions and the operations of the inter-regional 
settlement residue auction in terms of facilitating inter-regional hedging. If 
necessary, the consultant should make recommendations to improve these 
arrangements to provide greater certainty for market participants and to facilitate 
inter-regional electricity trading.  

These issues are reflected in the analysis and recommendations in this report. 
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3 Current performance 
 
The regulatory framework for transmission is a major element of the design of the NEM. 
For the reasons discussed above, its significance is far greater than simply the financial 
scale of transmission costs. Before considering revisions to the regulatory framework, it 
is worth considering the nature of the problem – in other words, why is any change 
needed? 
 
This section provides a brief assessment of performance against the objectives set by the 
NEM Ministers. The purpose is to assess against outcomes (has there been sufficient 
investment?) rather than against principles (are price signals for investment well 
designed?).  
 
Overall the market has performed well. Many other electricity markets around the world 
have experienced significant problems, such as under-investment in California, the 
sustained high prices in the England and Wales pool, the financial problems of the retail 
sector in NZ and reliability problems in a number of markets. These have led to 
significant changes to market structure.  
 
We do not believe the Australian market faces challenges of a similar magnitude. 
However, there is a requirement for continued change. This section identifies the 
problems, subsequent sections discuss the issues, and the final section relates back our 
recommendations to the problems identified below.  
 
The most significant problem facing the market is the current hiatus during the transition 
from one institutional structure to the next. A clear agenda, adequate resourcing and 
project planning, and resumption of full consultation with the market are required. This 
study advises on the agenda, but not the two other requirements. 
 

3.1 Maintaining reliable and secure electricity supply  
The reports of the Reliability Panel indicate success to date in meeting targets for 
reliability and security of supply. While reserves fell below minimum targets for 
significant periods in 2000/01, overall targets for unserved energy have been met, and 
there has been significant generation and transmission investment and improvements in 
the reserve position. 
  
The 2003 Statement of Opportunities1 indicates a tightening supply position, saying: 
 
“The rapid growth of summer demands in Queensland and New South Wales has effectively brought 
forward the need or investments in the NEM…..the forecast reserve deficit affects all regions of the 
NEM except Tasmania in 2005/06”. 
 
Previous experience suggests that generation investment will be forthcoming to ensure 
continued reliability. However, investor confidence may be reduced by the current 
uncertainty over the role and structure of the NEM institutions and of the regulators. To 
maintain investor confidence, it will be important to ensure that any changes to the 
                                                 
1 2003 Statement of Opportunities, NEMMCO, July 2003 
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institutional and regulatory framework are implemented rapidly, professionally and in 
consultation with market participants. 
 
The NEM also includes arrangements to ensure security of supply when this is not 
forthcoming simply through the operations of the market. These provisions have not 
been used, so it is hard to assess their effectiveness. The ability of Governments and/or 
market institutions to direct provision of capacity when this is not provided by the 
market will need consideration. 
 
Conclusion: the current framework has successfully met targets for reliability and 
security of supply.  
 

3.2 Dynamic efficiency  
Dynamic efficiency requires efficient expansion of the power system as a whole, to 
minimize the sum of network and generation costs over time. Given the different 
approval and investment processes, we have considered performance in turn for 
investment in transmission between regions, transmission within regions, and generation. 
 
The process for approving and financing inter-regional transmission investments has been 
problematic and contentious. This is best illustrated by the prolonged and litigious 
process of increasing interconnection capacity between NSW and South Australia. QNI, 
Directlink and Basslink have proceeded more smoothly. However, the SNOVIC project 
was also identified and implemented later than desirable, and more generally the IES 
review of interconnector development2 concluded:  
 
“As to whether some new generation has proceeded ahead of good interconnector options, the conclusion is 
that it has, for a variety of reasons. To that extent, the development of interconnection in the NEM to-
date has not been optimal.”   
 
There is less consensus about the scale of this problem going forward. A number of 
commentators have identified inadequate investment in inter-regional connection as a 
key constraint. The Parer review concluded, under the heading “Transmission is the largest 
NEM problem” that “Inadequate transmission links, and the poor transmission arrangements, 
effectively ‘regionalise’ the NEM and remove most of the benefits that were envisaged with a national 
market”. 
 
Other commentators have concluded that, once current investments are complete, there 
will be little immediate need for additional investment in interconnection between the 
regions as currently structured. The same IES study concluded:  
 
“The modeling shows that the currently planning interconnector developments (i.e. SNI, Murraylink, 
400 MW Snowy to Victoria upgrade and Basslink) result in a substantial curbing of generator market 
power and also provide positive public benefits according to standard economic assessment criteria. These 
developments approach an optimal level of interconnection over the period of the study, which is to 2012.  
 

                                                 
2 “Background to Interconnector Development in the NEM – A report to the NEM Ministers Forum, 
April 2002, IES. 
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However, with no more interconnection other than that planned, modeling shows that Victorian pool 
prices become increasingly sensitive to generator bidding behaviour and that ISRs may increase on certain 
interconnectors. Later in the decade, such an outcome may warrant additional interconnection into 
Victoria, and possibly between Queensland and NSW, depending on costs”.  
 
Conclusion: the framework for investment in interconnection between regions 
has been contentious and led to delays. The framework should ensure timely 
identification and implementation of future investments in inter-regional 
transmission which are economically justified. 
 
The scale of intra-regional investment is summarized in Table 1 below. As a rough indicator, 
capital expenditure included within the current revenue transmission caps (excluding 
capital expenditure specifically required for upgrading inter-regional capacity) is around 
35% of the initial asset base. This is not a precise figure – the sums are in nominal terms, 
the asset base is expressed as depreciated cost while capex is a replacement cost measure, 
definitions may not be fully consistent, and the regulatory periods differ. It also covers 
the replacement of aged assets as well as network augmentations. However, it does 
indicate that substantial investment is proposed in intra-regional transmission. 
 
Table 1: Capital expenditure included in transmission revenue cap (excluding planned 
expenditure on inter-regional interconnectors), $ M (nominal) 

Network 
Regulatory 

period 

Opening 
Asset base 

(depreciated 
cost) 

Capital 
expenditure 

(replacement 
cost) 

Notes 

Transgrid  1/7/99-30/6/04 $1935M $679M Total capital expenditure of $881 
million included $202 million for QNI 

EnergyAustralia 1/7/99-30/6/04 $457M $57M   
SMHEA 1/7/99-30/6/04 $62M $7M   
SPI Powernet 1/1/03-30/6/08 $1836M $377M  
VENCorp 1/1/03-30/6/08 $0M $69M Total capital expenditure of $133 

million included $44 million for 
SNOVIC 400 MW upgrade 

Powerlink 1/1/02-30/6/07 $2277M $1041M Based on probabilistic forecast of 
capital expenditure 

ElectraNet 1/1/03-30/6/08 $824M $358M  

Transend 1/1/2004 $604M $307M Draft decision.  

Total $7995.00 $2895.00
Capex % of asset base 36%

  
  

Source: ACCC transmission revenue cap decisions, VENCorp application for transmission revenue cap.  
 
 
It is hard to assess whether this investment is efficient either within the transmission 
sector (is this investment program the best use of funds for investment in transmission, 
given the different reliability standards which apply within jurisdictions) or within the 
power sector as a whole (is the balance of generation and network investments optimal). 
Several factors provide some reassurance: 
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• The TNSPs have devoted significant resources to investment planning, and their 
forward investment programs have been further reviewed (and in some cases 
amended) by the ACCC; 

• The TNSPs are exposed to the risk that their investments will be optimized – in 
other words, that the ACCC will not allow the full investment program to enter the 
regulatory asset base. This will have provided a further incentive to ensure effective 
investment planning: and 

• Since the NDR Code Changes, the TNSPs have been obliged to follow a defined 
process for disclosure and consultation, to consider non-transmission options and 
NEM-wide impacts and to apply the regulatory test. 

 
However, there are also reasons for concern. Around 80% of investments are to meet 
reliability standards, but (as discussed subsequently) there is a lack of clarity on the 
standards which apply and their rationale. The current structure introduces an artificial 
distinction between reliability investments and augmentations – many investments will 
increase both capacity and reliability. And although TNSPs may be making well-founded 
decisions on a project by project basis, it is not certain that sequential decisions by 
regional TNSPs to meet reliability and capacity objectives will sum to an optimal 
investment program. 
  
Conclusion: there has been significant investment in transmission, but it is hard 
to assess whether the overall investment program has been efficient. The future 
regulatory framework should promote efficiency in transmission investment. 
 
There has been significant investment in generation since market start. That investment 
has principally been in Queensland and South Australia, reflecting a tighter 
demand/supply balance in those two markets and higher prices. The total investment by 
region is shown in Table 2 below. 

There have been concerns that the efficiency of generation investments may be reduced 
by weak locational signals. Although generators do not pay transmission charges, they do 
face some locational signals. They are exposed to higher static loss factors if they are 
remote from the regional reference node, and they are also exposed to the risk of being 
constrained off. However, constraint risk is partly affected by the dispatching of the 
market (discussed below) and is also affected by the future investment decisions of the 
TNSPs. 
 
There has been considerable theoretical discussion of the impact of weak locational 
signals. For example, the executive summary of the Parer review states: “An important 
problem is a lack of cost reflective network pricing which means that locational signals are distorted.”  In 
addition, the Victorian generators have written to Minister Sartor to say that: “Because 
current arrangements do not encourage efficient location, new investments in generation are likely to be 
built at the fuel source, in the expectation that regulated transmission infrastructure will be built or 
expanded to access this power for end users (at the end users cost).”, and setting out changes which 
they believe would promote more efficient investment in generation. 
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Table 2: Generation Investment since market start 

Region  Plant Year commissioned Max capacity (MW) 

Oakey 1999 344 

Roma 1999 84 

Callide C 2001 1000 

Millmerran 2002 900 

Swanbank E 2002 410 

Qld 

Total Qld  2738 

Redbank 2001 150 
NSW 

Total NSW  150 

Bairnsdale 2001 94 

Somerton 2002 160 

Valley Power 2002 390 
VIC 

Total Vic  644 

Ladbroke Grove 2000 100 

Pelican Point 2001 510 

Quarantine 2001 100 

Hallett  2002 220 

SA 

Total SA  930 

 Grand Total  4462 

 
Efficient generation investment will continue to be a major priority. The NEM is moving 
towards a summer peak in all regions. Coincident peak demand is approximately 28,550 
MW, and growing at around 4.6%. If this was sustained, it would require on average 
around 1,400 MW of generation investment annually, at a cost of around $1-1.5 billion 
per year. The decisions on location of this investment will reflect many factors, including 
the availability and cost of fuel, but will also be affected by the regulatory framework for 
transmission. 
 
Conclusion: the framework has successfully facilitated substantial investment in 
generation. Further investment will be required, and the future framework should 
ensure dynamic efficiency in generation investment. 
 

3.3 Static efficiency  
Transmission is capital intensive, but also incurs significant operating costs. The 
operating costs forecast during the first regulatory price review are shown in Table 3 
below. These sum to close to $300M during this financial year. 
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Table 3: TNSP Operating Costs 

Operating expenses $ M (nominal) 

 99/00 00/01 01/02 02/03 03/04 04/05 05/06 06/07 07/08 

Transgrid 101.3 102.93 104.57 106.25 107.95     

EnergyAustralia 16.45 16.71 16.98 17.25 17.53     

SMHEA 2.77 2.84 2.9 2.97 3.04     

SPI Powernet    20.12* 72.08 73.55 75.05 76.58 78.15 

VENCorp    5.43 5.53 5.67 6.05 6.09 6.21 

Powerlink   82.29 84.2 86.15 88.16 90.92 92.3  

ElectraNet    48.17 49.17 50.18 51.22 52.29 53.37 
Source: ACCC revenue cap decisions: operating expenses component of unsmoothed revenue allowance; 
* part year 
 
Regulated TNSPs have operating cost included within their regulated revenue cap. The 
regulatory framework includes incentives for TNSPs to minimize actual costs, retain the 
benefits, and pass on efficiency gains in future price resets. 
 
The impact of operational decisions on total system costs is more significant than direct 
operating costs of the TNSPs themselves. The scheduling of outages for maintenance 
can have minor impacts on the direct operating costs of TNSPs, but create major costs in 
energy and ancillary services markets.  
 
There is substantial anecdotal evidence on this. One commonly quoted example is the 
high level of payments in the market for frequency control and ancillary services (FCAS) 
in November 2001. While Transgrid were undertaking essential work on their 330 kV 
transmission circuits between Liddell and Tamworth, loss of the sole remaining 
interconnection between NSW and Queensland became a credible contingency event, 
and sufficient FCAS had to be sourced on either side of the credible contingency. Total 
FCAS payments during the duration of the outage were $66.9M, massively above normal 
levels. However, more generally, there are a number of instances were outage scheduling 
has co-incided with high prices in the energy and FCAS markets, often despite efforts by 
the TNSP to consult and notify. 
 
We have not seen any attempts to assess the overall significance of any weak incentives 
for TNSPs to take account of their impact on costs in the energy and ancillary services 
markets. However, regardless of their scale in the national market brief spikes can have 
very significant implications for individual market participants..  
 
Conclusion: there is strong anecdotal evidence of TNSP operational decisions 
having significant market impacts. The regulatory framework should promote 
transparency in TNSP decisions, and provide incentives to minimize market 
impacts.  
 
The regional structure of the market also has an impact on static efficiency in generation 
dispatch. The use of static loss factors within a region can lead to some inefficiency in 
dispatch when actual losses diverge from the static factor. The NECA analysis estimated 
that a change in regional structure could provide static efficiency benefits of $150M, and 
this figure was also quoted in the Energy Markets Review. However, the estimate was 
strongly disputed by NSW and Queensland. In addition, some although not all of these 



Regulatory Framework for Transmission    Final Report 

  

 
13 

estimated benefits will have been realized through the move to forward looking loss 
factors. 
 
The regional structure also causes situations where generators are settled within a high 
price region, but face a constraint in supplying the regional reference node. If these 
generators are not constrained in supplying a second region, then they may be effectively 
displacing generation in the second region, while being settled in the first.  
 
This may or may not lead to static efficiency losses. If the generators concerned have 
higher variable costs than the generators they are displacing, there is a static efficiency 
loss. If they have lower variable costs, there is no static efficiency loss. Although there 
has been considerable analysis of these issues in theory, we have not seen attempts to 
quantify possible static efficiency losses. 
 
More generally, this situation reduces competitive pressure on generators to reveal their 
underlying costs and so creates the potential (although not the certainty) of static 
efficiency losses in dispatch. In the absence of changes to regional boundaries, these 
issues are being addressed through NEMMCO’s work on constraint formulation. 
 
Conclusion: the different handling of losses and constraints within and between 
regions can create static efficiency losses. The framework should ensure an 
appropriate response. 
 

3.4 Allocative efficiency  
Allocative efficiency refers to the extent to which price signals in the electricity market 
provide consumers with a correct signal of the marginal costs associated with their 
consumption decisions. This issue was highlighted in the Energy Markets Review, which 
stated: 
 
“…significant transmission problems, such as the Tarong constraint in Queensland, are inside a region. 
Pool prices in that region, therefore, will not just reflect supply and demand across the region, but will on 
occasion only reflect supply and demand within a small part of the region. That is, pool prices will be 
higher than they need to be, as they will include a premium that simply reflects inadequate transmission. 
 
An important problem is a lack of cost reflective network pricing which means that locational decisions 
are distorted. For example, it may make sense for energy intensive new load to locate within an areas 
with surplus generation but the signals do not currently exist to drive this outcome. This issue cannot be 
addressed properly while the current regional boundaries remain.” 
 
Transmission makes up 7-10% of total energy costs. The impact of a small variation in 
the scale of transmission capital expenditure on final energy prices will be slight. The 
main issue is the impact of market structure on price signals. The nature of energy prices 
in the market will have an impact on the location of major loads. This is discussed below. 
 
Conclusion: the impact on allocative efficiency should be addressed in 
consideration of the regional structure of the market. 
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3.5 Avoiding inefficient regional price differences, including 
assisting in addressing market power issues 

The NEM was established with a regional structure that largely overlaps with 
jurisdictional boundaries. The Code included criteria for a change in regional structure, 
processes for NEMMCO propose changes to regional structure, and an obligation on 
NECA to review the criteria. 
 
NECA analysed the criteria, and a wide range of options for regional structure, in 2000 
and  released the stage 1 final RIEMNS report in August 2001. In early 2002, NEMMCO 
commenced a consultation process on proposed region boundaries to apply from 1 July 
2003. Work on both issues was stopped at the request of the NEM Ministers Forum, as 
they initiated their review of policy issues in transmission. 
 
The possible impact of regional structure on static and dynamic efficiency is discussed 
above. In addition to any specific efficiency losses, the handling of this issue is 
introducing substantial uncertainty into the market. The criteria in the Code for a change 
to regional boundaries have consistently been met, suggesting that . However no changes 
have been made, due principally to jurisdictional resistance. It is unclear whether this 
resistance reflects disagreement with the Code criteria, disagreement with the analysis by 
NEM institutions, or both. 
 
In the absence of changes to regional structure, ad hoc action is being taken by 
NEMMCO to address the dispatch problems caused by intra-regional constraints. This 
problem could be reduced, although not completely removed, by changes to regional 
structure. NEMMCO’s initiatives are partly designed to maintain system stability, but are 
also guided by other objectives, including efficient use of the networks and avoidance of 
counter price flows.  It is unclear how NEMMCO’s analysis of these related issues relates 
to the criteria set out in the Code, or to other criteria which the jurisdictions regard as 
important but have not fully articulated. 
 
Conclusion: the current regional structure leads to some loss of static and 
dynamic efficiency, although there is no consensus on the scale. The failure to 
implement changes to regional structure when the Code criteria are met, or to 
initiate changes to the Code criteria, is leading to significant uncertainty in the 
market.   

3.6 Facilitate electricity trading between regions  
It is frequently asserted that there is insufficient inter-regional trade. Quantitative data on 
this issue is scarce. We understand that ACCC assessments of mergers in the electricity 
sector have concluded that there is a very limited level of inter-regional trade. This has 
been on the basis of confidential data. The Energy Markets Review also concluded that 
the combination of lack of firm financial instruments and an inappropriate regional 
structure had led to inefficiently low levels of contract inter-regional trade. 
 
A number of market participants have challenged the conclusion that the lack of firm 
financial transmission rights is a constraint to inter-regional trade. They point out that 
inter-regional hedging products do exist. A concern that they are not available may 
actually reflect an unwillingness to pay for them.  
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There is more consensus that it would be desirable to promote efficient hedging of inter-
regional trade, by ensuring that the underlying risks are reduced (where this is economic) 
and by ensuring that the risks are clear and transparent, and so can be properly priced. 
 
Conclusion: the high cost of inter-regional hedges deters electricity trading 
between regions. The regulatory framework should reduce the underlying 
physical risks, and increase transparency to enable traders to price the risks more 
easily. 
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4 Structure and Direction of  the Framework 

4.1 The broad framework 
Our terms of reference require a consideration of the regulatory and institutional 
framework for transmission. Transmission is a central part of the electricity system as a 
whole. Its significance is greater than just its share of total system costs, since investment 
in and operation of the transmission system has a major bearing on the efficiency of 
other parts of the power system. As a result, our consideration is broader than purely 
transmission issues. 
 
This section provides an overview of the interaction between market structure and 
network regulation. It then discusses alternative models for transmission, including 
greater reliance on physical or financial rights as substitutes or aids to regulation. Finally, 
we set out our conclusions on the appropriate model going forward, the implications for 
the regulatory framework, and the possible evolution of that framework. 
 
Figure 3: The broad framework 

 
 
The current structure of the electricity market is set out above. Generation and retail 
services are principally rewarded through competitive markets. The provision of network 
services is mainly rewarded through regulated charges passed on to consumers. The 
system operator dispatches generation and scheduled load on the basis of bids and 
offers, subject to constraints on the network. Prices are settled on a regional basis. This 
produces a surplus, which can be used to hedge the risks of inter-regional trade. The key 
elements of this structure are described below. 
 
 
 

SYSTEM OPERATOR 

 Dispatches generation and 
scheduled load to maximize value of 
trade, subject to network limitations 

FINANCIAL MARKETS 

 Congestion rents (settlement residues) 
auctioned to provide non-firm inter-
regional hedge 

COMPETITIVE MARKETS 
 Generation and retail 
 Market network service 

providers 

REGULATED MONOPOLY 
 Non-firm open access 

transmission network 
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Independent system operation: 

• All generation passes through the pool3. There is no role for separate, physical 
bilateral contracting, supported by physical rights to the network. 

• The system operator dispatches the market every five minutes on the basis of bids 
and offers. The market clears on the basis of price but is subject to a cap which is 
estimated to reflect the value that consumers place on continued supply. 

• The dispatch of the market is intended to maximize the value of trade, subject to 
the limitations in the network.  

 
Generation and retail: 

• Energy transactions are all mediated through a volatile, energy-only spot market. 
Wholesale generation prices are set by competition. Retail prices are increasingly set 
by competition, although some retail supply remains non-competitive and some 
competitive supply is subject to a price cap. 

• The market is organized into five regions. The regional price is set by the reference 
to the regional reference node (RRN). Prices at other nodes within the region vary 
from the price at the RRN through application of a fixed adjustment for losses (that 
is, a static, forward-looking, marginal loss factor).  

• If there are constraints on the network, this is not reflected in locational price 
differences within a region. If there are constraints between regions, prices can 
diverge. 

 
Transmission: 

• The transmission networks, other than MNSPs, offer non-firm, open access; 
• Investment is made against obligations to meet reliability standards and an ability to 

augment the network. Investment goes through defined processes for planning, 
consulting, identifying alternatives, and appraising investments. 

• Operation of the network is subject to service standards. There are defined 
processes for forward scheduling of planned outages. 

• Transmission revenues are recovered through charges to consumers. Transmission 
networks face regulatory risk that the allowable revenues diverge from actual costs. 

 
Financial markets: 

• The use of a volatile energy-only market creates substantial risks. These risks are 
largely inverse between generators and retailers. Substantial use is made of contracts 
to reduce the price volatility for both parties 

• The regional structure of the market creates a settlement residue (also referred to as 
a merchandising surplus or a congestion rent). This arises when prices separate 
between regions, as generators in the low price region are paid less than is charged 
to load in the high price region. 

• Settlement residues are auctioned and provide a hedge against the risk of prices 
separating between regions. The hedge is non-firm, since it depends on the capacity 
of the interconnectors to support inter-regional trade. 

  

                                                 
3 Smaller generators which sell direct to the local retailer or a customer at the same location do not pass 
through the pool.  
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The next section discusses possible models for the evolution of this framework, with 
particular respect to transmission. 

4.2 Transmission Models  
Alternative models have been advanced for the development of the NEM. The existing 
structure is predominantly a common carriage model. Open access to transmission is 
used to facilitate competition in generation. Generators are dispatched by the system 
operator in light of their bids, and the transfer capacity of the network, rather than 
against any firm rights to the transmission system. 
 
The major changes to the wholesale market that have been canvassed are moving to a net 
pool rather than a gross pool, and introduction of capacity payments rather than relying 
purely on the energy market. Both of these have been heavily considered elsewhere, and 
have not been covered again in this report.  
 
The other change to the wholesale market that has been considered is a change in 
regional structure. The regional structure of the market is considered in section 9. This 
has a significant impact on transmission. Price separation between regions makes 
congestion costs transparent and creates an ability to partially finance investment against 
price differences. However, although markets exist with full nodal pricing, and with 
rights to the price separation between nodes, these markets have not fully transferred 
investment risk on transmission. 
 
The main changes that have been considered in transmission are a move away from 
common carriage arrangements to a structure that relies on property rights, in some 
form, to drive transmission investment. It is, unsurprisingly, easier to describe an existing 
structure than a possible alternative, but there have been attempts to point towards 
elements of a possible alternative. One example is the NCC submission to the Energy 
Markets Review, which stated: 
 

“under the congestion management approach, market participants would be exposed to the 
improved locational and price signals and it would be this exposure that would identify the 
network needs of market participants and as such, direct efficient investments in the 
network. This approach would appear to be more consistent with the underlying direction of 
the NEM. Accordingly, the Council considers that arrangements that provide market 
signals for both generation activities and the transmission network are both feasible and 
more likely to provide an effective NEM4.” 

 
The final report of the Energy Markets Review also raised alternatives. On the use of 
physical rights to transmission, it concluded that “There is confusion in having both regulated 
and unregulated interconnectors, and they have crowded each other out5”, but also concluded that 
“..the most practical way forward will involve a combination of market and regulated network services 
into the medium term”6. 
 
On the possible use of financial rights it concluded that firm financial transmission rights 
should be issued by the system operator. The report argues that: 
 
                                                 
4 NCC submission to Parer review, p. 34 
5 Energy Market Review, final report, page   
6 Energy Market Review, final report, page 142 
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“Arrangements relating to new regulated investments need to be rationalized, with 
regulatory assessment linked to measurable and transparent commercial benefits, as 
signaled through movements in firm FTR prices, rather than continuing to rely on the 
narrow approach enshrined in the regulatory test. Creation of an investment trigger for new 
regulated interconnect investments that is based on a transparent market signal, such as the 
traded price of firm FTRs compared to the unit cost of new transmission augmentation, 
would help reduce the scope for arbitrary decision making….The trigger proposal would 
replace the regulatory benefits test for regulated interconnects, and transform the assessment 
process from a ‘pure’ economic test to a ‘commercial’ test.”7 

 
However, the report recognized that this might not deliver sufficient investment from a 
system security perspective. It therefore recommended that the existing test for assessing 
reliability investment, as opposed to augmentation, remain unchanged for both inter and 
intra-regional investment. 
 
This suggests two alternatives to the common carriage model: a reliance on physical 
rights to transmission, or a reliance on financial rights to congestion rents. In both cases, 
this reliance on property rights could either be the basis of all transmission investment, 
or could co-exist with regulated investment. These alternatives are explored below. 
 
The discussion draws on a substantial academic literature. The complex issues involved 
are only briefly summarized. For those who are interested, Annex 2 provides an initial 
guide to further reading. However we would point out two aspects of this analysis. 
 
First, the literature on models which rely on physical or financial rights to underpin 
transmission investment is so far mainly an academic literature, albeit one which is 
beginning to influence market design. No markets rely on transmission investments 
which are solely financed against physical or financial rights, other than the recent 
Australian experiment. Joskow and Tirole comment in a recent article: 
 

 “Two merchant lines supported by differences in spot prices in the two market 
areas they connect have been placed in operation under this arrangement [that is, 
MNSP provisions] in Australia…..Neither merchant link appears to be 
profitable. As far as we can tell, these are the only two merchant transmission 
lines operating anywhere in the world that have been built in anticipation of 
recovering their costs entirely from congestion rents arising from the difference in 
nodal prices”8; 

 
The second caveat is that the literature is mainly drawn from markets which have larger 
populations, denser networks and more competition in generation than does Australia. 
Much of the discussion has drawn on experience in the PJM market. However, as a 
recent review pointed out: 
 

“In comparison to one of the world’s largest integrated electricity markets, PJM, 
the NEM covers an area around 23 times greater than combined area of 
Pennsylvania - New-Jersey – Maryland, serves around half as many final 
consumers and meets a co-incident peak demand of around 1/3 that of PJM. 

                                                 
7 Energy Market Review, final report, pages 143-144 
8 Merchant Transmission Investment by Joskow and Tirole, February 2003, page 7.  
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However the transmission network within the NEM is around 30% longer than 
that in PJM.9” 

 
This means that transmission is a larger element of total costs. It also means that 
transmission plays a more central role in facilitating a competitive spot market model, 
since competitive pressure on generators is reduced when losses and constraints increase 
the opportunity cost set by competing generators. 
 
It would be rash to base a future Australian model for transmission investment on an 
unresolved academic discussion about optimal structures in much denser markets. 

4.2.1 Physical rights 
Australia already has a hybrid model. The vast bulk of transmission is on a non-firm 
open access basis. Three transmission links (Murraylink, Directlink and Basslink) are 
owned by market network service providers (MNSPs). These links use controllable DC 
technology which effectively means that physical rights to use the network can be sold to 
different parties.  
 
The structure of Basslink is however different from other MNSPs. Hydro Tasmania will 
pay Basslink Proprietary Limited (BPL) a facility fee for the provision of the asset and  
will receive income equivalent to the inter-regional revenues accruing to the link. Hydro 
Tasmania will also make available to the market the inter-regional revenues from 
southward flows in order to promote further competition in the Tasmanian region of the 
NEM.   
 
The value of an MNSP arises from the sum of the difference between prices in the two 
regions which are interconnected and the available transfer capacity. This means an 
MNSP can derive value from structural differences in the marginal costs of generation 
between the two markets, or in the structure of demand and the timing of peaks. Even 
where there is no ex-ante expected price difference, electricity markets are highly volatile 
with fluctuations in demand, mainly weather-driven, and in supply due to planned and 
unplanned outages. MNSPs can derive value from this volatility. In effect, their value is 
equivalent to an option on the price difference between two regions, and their value 
derives both from the expected value of the price differential, and from its volatility. 
 
The impact of an MNSP investment is illustrated in very simplified form in Figure 4 
below. The figure assumes that there are two regions. Region two has cheaper generation 
than region one, reflected in different prices at the two regional reference nodes. There is 
an existing ability to transfer between the two regions, with a capacity of K. However, 
there are still constraints on capacity between the two regions. This creates a congestion 
rent, due to the differences between settlement prices in the two regions. It also results in 
a congestion cost, since it would be cheaper to run generation in region two but that is 
not possible due to the lack of transmission capacity.  
 
 
 
 
 

                                                 
9 Transmission Issues Scoping Report, Farrier Swier Consulting, May 2003, page 25. 
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Figure 4: Benefits from reducing congestion costs 

 
 
 
 
 
 
 
 

 
 
 
 
 
An MNSP investment derives financial benefits from converting congestion costs to 
congestion rents. MNSP investment decisions should lead to optimal investment in 
transmission, provided the revenues to MNSPs fully reflect the benefits from the 
investment, and provided there are no lower cost alternatives. 
 
There are two ways in which the revenues received by MNSPs might not lead to an 
optimal investment program. The first is that there are substantial economies of scale in 
transmission investments. This leads to a “lumpy” investment program, which means 
that the investment may have a significant impact on the price differential between 
regions. This is illustrated in figure 4, where the benefits are shown from an investment 
which significantly increases inter-regional transmission capacity. 
 
As a result, the transmission investor faces a downward sloping marginal revenue curve – 
the larger the investment the greater the impact on driving down prices. Unsurprisingly, 
an investor who may gain a significant degree of market power by pre-empting 
alternative investments in the interconnection market will tend to under-size capacity 
investment relative to the welfare-maximising level.  This has led one of the main 
advocates of merchant investments, Bill Hogan, to argue10: 
 

“Not all lumpy investments are big enough to make a big impact on the market, but anything 
that is lumpy and makes a big impact on the market would be difficult to organize as a merchant 
investment. This argument then suggests a decision rule that would draw a line between merchant 
and regulated transmission investment. Regulated investment would be limited to those cases where 
the investment is inherently large relative to the size of the relevant market and inherently lumpy.” 

 
A second factor which could cause underinvestment is the inability to internalize the 
benefits from promotion of competition. Where there is market power in generation, 
                                                 
10 William M. Hogan, Transmission Market Design, April 2003. The paper deals with merchant investment 
in a variety of forms, not simply through DC links. 
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nodal prices diverge from underlying costs. This provides a signal for generation entry. 
However, generation also shows significant economies of scale, and cannot simply be 
tailored for the size of the market. 
 
Where generation markets are relatively thin (as in Australia), capacity additions which 
are attractive ex-ante will cause a reduction in the ex-post wholesale price after the 
investment is made. As a result, smaller markets will see more sustained divergence from 
underlying costs, with consequent losses in allocative efficiency, compared with larger 
markets. By increasing competition in generation, transmission investments can increase 
pressures for productive efficiency, and minimize the divergence from allocatively 
efficient prices. 
 
There are also two ways in which MNSP investments may not be least cost. In general, 
the operation of competitive markets should ensure that solutions are least cost, since for 
given revenues lower cost solutions will be more profitable. However, this depends on 
the market structure in which investments are made. 
 
The Code currently effectively requires MNSP investments to use controllable DC 
technology. It gives advantages to MNSP investments through mandated time delays 
before regulated investments, using either AC or DC technology, can proceed. It also 
gives MNSPs (but not regulated investments) the option to earn high returns through 
arbitraging inter-regional price differences and the right to mitigate the risks through 
conversion to regulated status. These features could lead to DC investments when they 
are not least cost and could lead to sub-optimal investment decisions. 
 
DC terminal equipment has fallen in price, but remains much higher cost when 
compared with simple AC substations. DC lines are cheaper than the AC equivalent for a 
given power transfer capability. These differences should be reflected in an efficient 
choice of technology and generally, a use of DC lines for long distance, high voltage bulk 
transfer. However, the current arrangements for MNSPs mean that the technology 
choice is not simply made to minimise costs11.  
 
It is also possible that inter-regional investments are made against inter-regional price 
differences, when there are lower cost intra-regional solutions. The market settlement 
price within a region may be raised when there is a constraint within the region that 
prevents access to the RRN by generation whose marginal costs are lower than the 
marginal plant supplying the RRN. Intra-regional constraints are not priced (although, as 
discussed later, increasing amounts of information are being made available on them).  
 
As a result, MNSPs might make inter-regional investments in response to price 
differences between regional reference nodes, when an intra-regional investment would 
have been a lower cost solution. Again, the steps in the Code that establish a preferential 
position for MNSP investments will encourage early DC-based investment against inter-
regional price signals, at the expense of possible later AC investments to reduce intra-
regional constraints. 
 
Finally, the operational incentives for MNSPs will only be partly aligned with welfare 
maximization. MNSPs face a downward sloping demand curve (since they may have a 
                                                 
11 Capital costs quoted to us (but not confirmed during this study) for Directlink were $700,000 per MW, 
and for QNI $350,000 per MW.  
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significant impact on the scale of inter-regional price differences). This could lead to a 
restriction of transfer capacity where this increased total revenues to the owner. These 
problems can be overcome through either (a) a requirement for forward sale of the 
capacity, or (b) a use-it or lose-it clause, which obliges divestment of capacity when this is 
consistently under-used. 
 
Historically, DC links have principally been used to interconnect two separate, 
asynchronous markets. These have either been links between countries (such as between 
France and England, Denmark and Sweden), or within countries, such as Russia and 
India, large enough to support a number of regional markets.  The use of DC links 
within a synchronous network, simply because it enables a physical property right is, as 
far as we know, unique to Australia. For the reasons summarized above, it seems highly 
unlikely that this will lead to an optimal investment program.  
 
Figure 5: Notional and actual Flow of 100 MW transfer 

 
 

As a result of the evident problems in relying on a specific technology, attempts to rely 
on bilateral contracting rather than centralized dispatch have tended to focus on defining 
physical or financial rights within AC networks. An early attempt to do this was through 
the definition of contract paths through the AC network, with defined rights to those 
contract paths. Figure 5 illustrates this for a notional 100 MW contract path across PJM, 
in 1990. This illustrates the difficult of defining a physical right to transmission within an 
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AC network. Around 50-75% of the 100 MW flow is along the contract path, with the 
rest flowing on lines not involved in the transaction12. 
 
The next step is therefore to seek to define rights to all links which might be used in a 
transfer between two nodes. This appears to produce a substantial increase in 
complexity, as in the example above. However, the key insight here was that these rights 
only mattered for a relatively small number of links which might become congested. 
Where links were uncongested their use has no opportunity cost, through displacing 
access by other users. This led to a focus on capacity rights to a relatively small number 
of potentially constrained links, or “flowgates”. 
 
Again, a substantial analysis exists of flowgate rights and the extent to which they enable 
a reliance on bilateral contracting, rather than a continued reliance on a central dispatch 
mechanism.  This is best described as work in progress. The expectation that allocation 
of transmission access could be reduced to a relatively small number of congested links 
has been disputed. It has also become clear that changes in the system can lead to 
significant changes in its ability to support contracted flows. Bill Hogan has commented: 
 

“In the case of flowgate rights, changes in the topology of the network would change the 
distribution factors. Hence, the actual use of the system would not conform to the 
flowgate assumptions. Schedules that would be feasible and produce the equilibrium 
solution under the flowgate model would no longer match the actual constraints on the 
system. The resulting schedules might be over or under the flowgate capacities.13” 

 
This has led to an attempt to define contingent rights, with a trader on the network 
obliged to acquire rights to cover flows under each contingency. This substantially 
increases the complexity of this approach. As a result, attempts to reduce operation of 
the network to a set of defined rights to transmission capacity under defined 
contingencies have not yet been successful, and have not yet reduced allocation of the 
transmission network to the trading of bilateral, contingent rights.  

4.2.2 Financial rights 
The alternative to an attempt to develop physical rights to transmission capacity is to rely 
on financial rights to the price separation between two nodes. The holder of a financial 
transmission right is entitled to a payment of the broad form: 
 

(P1 – P2) * K 
 
where P1 is the price at node 1, P2  is the price at node 2, and K is a capacity measure. 
This is a purely financial instrument and does not rely on an attempt to model physical 
flows within the network. In theory, the financial hedge could be between two nodes 
which are not interconnected. In practice, the financial rights sold will relate to the 
underlying physical capacity of the network, to mitigate the risk of the seller. 
 
Financial rights already exist in Australia. When prices separate between regions this 
creates a settlement residue, since prices for generation in the exporting region are lower 
than charges for load in the importing region. The rights to the settlement residues are 
                                                 
12 from A. Mistr, 1992, “A proposal for Fundamental Reform of Transmission Pricing”, quoted in Kahn 
and Stoft, “Organization of Bulk Power Markets”, 1995 
13 Bill Hogan, FLowgate Rights and Wrongs, August 2000, page 24-25. 



Regulatory Framework for Transmission    Final Report 

  

 
25 

auctioned. The rights are not firm, and depend on the available transfer capacity during 
periods of price separation. 
 
The Settlement Residue Auctions (SRAs) form a natural hedge against the risks of price 
separation, and so can support inter-regional trade. These rights are similar but not 
identical to those referred to as financial transmission rights (FTRs) in a number of other 
markets. 
 
FTRs can provide a value based signal for transmission. The Energy Markets Review 
recommended that FTRs be issued at a level which could be supported by the expected 
transfer capacity of the network. These FTRs would be firm. The expectation is that they 
would be self-financing from settlement residues, with a residual right to recover their 
costs through a market levy. 
 
These firm FTRs could be traded on a secondary market. They would therefore reveal 
the expected level of congestion costs, that is the marginal benefits from transmission 
investment shown in figure 4. Where the value revealed by these traded FTRs exceeded 
the cost of investment in an interconnection, this would form a trigger for investment. 
This proposal therefore held out the hope that regulatory decision making on new 
investment could be substantially simplified. 
 
There are number of difficulties with this proposal. The first, recognized in the review, is 
that it would not enable investment costs to be fully recovered. As a result, TNSPs need 
to put in a substantial level of capacity to comply with reliability standards, which is in 
excess of the investment that would be made simply to maximize profits against nodal 
price differences.  
 
This is for two main reasons: 
 
 As discussed above, investment should proceed until the marginal benefit from 

reducing congestion costs is equal to the marginal cost of additional transmission 
capacity.  However, transmission is a high fixed cost business.  Marginal costs will be 
well below average costs; 

 
 Reliability standards are imposed on the transmission through planning criteria and 

other means, and can substantially increase investment costs.  Some of that reliability 
is reflected in nodal price differences, with a reduced risk of high prices.  However, 
transmission investments also have a significant impact (usually but not always 
positive) on reliability at other nodes. These network-wide impacts on reliability are 
not fully captured in inter-regional price differences.  

 
As a result, short run transmission charging typically recovers only around 5-20% of total 
network costs, as illustrated by the Table below. 
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Table 4 : Cost recovery from short-run transmission charging 

Country Approximate recovery of fixed 
network costs from rentals 

New Zealand 10% 
Norway 17.2% 
Chile 10% 
Bolivia 3.6% 
Estimate US 5-20% 

Sources: Read, Transmission Pricing in New Zealand, 1997; Glende & Westre, Transmission Pricing in Norway;  
Rudnick, Presentation: Latin American Experience in the Restructuring of Electric Power; 1998. Federal Energy 
Regulatory Commission, The Recovery of Fixed Transmission Costs, 7 December 1997, NARUC-DOE National 
Electricity Forum. 
 
The difficulty of capturing external impacts can limit the ability of bilateral financial 
contracts to sustain an efficient investment program. In effect an investor would need a 
contract with all nodes that reflected the impact of the investment on reliability across 
the grid. Bill Hogan has commented that: 
 

“A related problem [related to free rider-problems] could appear in the circumstances 
where the pattern of transmission use was so uncertain and the network so 
interconnected that no set of point-to-point rights would be capable of capturing 
enough of the economic benefit of grid investment…..In effect, there would be 
significant economies of scope in transmission investment that could go well beyond 
the benefits of any reasonable patterns of point-to-point rights. If the benefits could 
not be assigned, then the market-based investments would not follow.14” 

 
A second problem with the proposal is that, as the NEM is currently structured, it would 
rely on price differences between two regional reference nodes. However, there are 
significant intra-regional constraints, which increase the price at the regional reference 
node within their region. As a result, it can be unclear whether price differences are a 
signal for inter-regional or intra-regional investment. 
 
Our conclusion is that the availability of hedging tools through the settlement residue 
auctions is a strong feature of the Australian market. But the SRAs, or alternative 
financial instruments, are not going to finance new investment. Information on 
constraint costs, which is available from different sources, can provide a partial measure 
of the benefits of new investment, but cannot become a simple trigger for new  
investment. 

4.3 Implications 
There is no fully developed alternative which could replace the common carriage model 
entirely, and no simplified rules for investment decision making which could make the 
common carriage model work without discretionary decision making on new investment 
requirements. This means a continuing role for monopoly TNSPs and for economic 
regulation in the future development of the NEM. 
 

                                                 
14 Bill Hogan, Market based transmission investments and competitive electricity markets, August 1999, 
page 18 
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This means that it is not possible to fit networks and competitive elements of the market 
into one framework. Our conclusion is that there will continue to be two broadly 
separate approaches to the framework for the power sector as a whole: a regulatory 
framework for the networks and a market-based framework for generation and retail. 
 
There are two requirements for making these separate approaches co-exist successfully: 
 
• There needs to be a firm and inevitably somewhat arbitrary separation between the 

two areas. We have argued above that it is not possible to make the regulated 
networks risk-taking. Equally, it is not desirable that regulatory review extends far 
into the risk taking elements of the power sector, and questions (for example) 
whether generation decisions were optimal, or whether transmission investment 
requirements would have been lower under an alternative generation or load 
scenario preferred by the regulator; and 

 
• The investment and operation decisions for the power system as a whole depend 

on the sum of decisions by regulated and risk-taking entities. Inevitably there will 
and should be an interaction between the two. However, the regulated sector needs 
to provide a transparent, predictable base against which market participants can 
respond. For example, TNSPs provide forward information on the scheduling of 
outages to enable market participants to plan around that schedule. It would not be 
desirable for the TNSP to revise and adjust that schedule in light of market 
responses. Similarly, it is desirable that TNSPs provide the market with forward 
investment plans which start by identifying problems and opportunities to respond, 
and specify firm investment for the short to medium term. 

 
The discussion above concludes that there is no well developed alternative to reliance on 
common-carriage, regulated transmission entities to provide the bulk of the transmission 
network. Succeeding sections discuss how that model can be made to work more 
effectively, rather than replaced. 
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5 TNSP obligations 
The bulk of transmission will be provided by regulated transmission network service 
providers. Effective regulation requires clear statement of the obligations of regulated 
transmission service providers.  
 
The obligations of TNSPs are set out in:  
 
• Service standards: The ACCC has included service standards and incentives in revenue 

caps in South Australia and Victoria (reinforcing those already in VENCorp 
contracts), and is developing service standards applicable to all TNSPs. In addition, 
the Code requires TNSPs to give advance notification of outages.  

 
• Reliability standards: Schedule 5.1 of the National Electricity Code sets out minimum 

network performance requirements for network service providers. In addition, State-
based legislation, State-based licences and customer contracts clarify the requirements 
of Schedule 5.1 for a specific TNSP, or impose additional obligations.  

 
• Capacity standards: TNSPs make transmission capacity available on a non-firm open 

access basis. They have no specific obligations to augment the capacity of their 
regulated network (other than to meet reliability standards), although they have an 
ability to augment capacity where this passes the Regulatory Test.  

 
In this section, we explore the nature of these obligations further. Section 5.1 considers 
service standards, section 5.2 discusses reliability standards and section 5.3 discusses 
capacity augmentation. Finally, Section 5.4 considers whether there is a case for 
integration of these different standards and obligations. 

5.1 Service standards 
TNSP operating decisions can have a significant impact on market participants. This is 
reflected in two ways. First, TNSPs are required to follow a process for advance 
notification of scheduled outages. This allows market participants the time to respond to 
the outage schedule. Second, the ACCC has been developing a means of measuring 
service standards, and an incentive to apply to variations up or down in the level of 
service standards that would be reflected in the revenue cap. 

5.1.1 Scheduling of outages 
Clause 3.7A of the Code includes requirements for NEMMCO and the TNSPs to 
publish planned network outage information for the following 13 months, updated on a 
monthly basis. NEMMCO is also required to determine and publish an assessment of the 
projected outages on intra- and inter-regional transfer capacities.  
 
The advance notification provided through these reports enables market participants to 
manage the impacts on them of scheduled outages planned by the TNSPs, and so 
reduces risk. If TNSPs subsequently alter their outage schedules to reduce market 
impacts, however, it reduces the level of certainty provided to market participants. As a 
result, while TNSPs should plan outage schedules bearing potential market impacts in 
mind, other incentives should avoid undermining the predictability of the forward 
scheduling of planned outages.   
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Our conclusion is that it is desirable for the behaviour of the regulated element of 
the market to be transparent and predictable. This is met through advance 
scheduling of outages. It would be reduced if TNSPs subsequently altered the 
outage schedule to reduce market impacts. As a result, other incentives should 
avoid any undermining of the arrangements for forward scheduling of planned 
outages. 

5.1.2 Service Standards 
The Code allows the ACCC to determine standards of service that TNSPs must provide 
through its regulation of transmission revenues. The ACCC included performance 
measures in setting the 2003-2007/08 revenue cap for the transmission networks in 
South Australia, and the 2003-2008 revenue cap for the transmission networks in 
Victoria.  
 
The incentives in South Australia were designed to be ±1% of the revenue cap. In 
Victoria, VENCorp already has incentives under its agreement with SPI PowerNet. The 
ACCC therefore set a lower incentive (±0.5%), which led to a greater variability in 
revenue (±2.5%) when combined with the VENCorp incentives.  
 
In May 2003, the ACCC released draft service standards guidelines setting out core 
performance measures it will incorporate in future revenue cap decisions. These draft 
guidelines were based upon a report by SKM, and drew on comments by market 
participants on that report. Under the service standard performance scheme, the ACCC 
proposes to provide financial incentives of up to ±1% of a TNSPs revenue cap for 
exceeding or failing to meet service standards for the following performance measures: 
 
• Transmission circuit availability  
• Average outage duration; 
• Frequency of ‘off-supply’ events; 
• Hours per annum of binding inter-regional constraints; and 
• Hours per annum of binding intra-regional constraints 
 
The ACCC initially aimed to develop a performance incentive scheme that included 
performance measures linking market-impact to TNSP behaviour. The ACCC was 
unable to fulfil this objective due to difficulties in establishing the market impact caused 
by the TNSP action (or inaction)15.  
 
There has been considerable discussion of this proposal. This included a rare joint 
submission by the National Generators Forum and the Energy Retailers Association of 
Australia. Issues raised in the responses have tended to focus on four main issues:  
 
• the performance measures used by the ACCC are not a measure of value. For 

example, transmission availability is divided into critical and non-critical circuits and 
peak and off-peak availability. However, this is only a very rough approximation: 
circuits are of greatest value when they have most impact on system costs.  

 

                                                 
15 ACCC (2003) Statement of Principles for the Regulation of Transmission Revenues. Service Standards 
Guidelines. Draft Decision, 28 May.  
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• The definitions have substantial exclusions. For example, availability excludes 
circuit unavailability caused by a third party, creating problems of fault attribution. 
Transmission constraints exclude “hours of binding constraints where non-credible 
generation contingencies coincide with previously notified planned outages”. And 
all measures include broad force majeure clauses.  

 
• The ACCC sets different targets for different TNSPs, depending on the data 

availability; and 
 
• The volume of the incentive, at ±1% of a TNSPs revenue cap, was generally felt to 

be too low. However, SPI PowerNet had a much larger incentive, reflecting the 
existence of a stronger incentive in their agreement with VENCorp. A number of 
commentators argued for an incentive which reflected the impact of TNSP actions 
on the market. 

 
There is a substantial amount that TNSPs can do to improve the value delivered by the 
network. In some cases low cost actions can deliver high benefits. However, TNSPs are 
not currently incentivised to improve performance. Indeed, since they may have perverse 
incentives to avoid actions which improve network performance but reduce or defer 
requirements for capital expenditure. 
 
The indicators being developed by the ACCC bear only a limited relation to value. Where 
they overlap with value (so for example where circuit availability in a particular period 
substantially reduces congestion costs) they should improve outcomes, but where they 
are a poor proxy for value they will not. Our suggestion would be that TNSPs should be 
incentivised for their impact on congestion costs and costs of unserved energy. In both 
cases, an initial target should be set and the TNSP should be rewarded (or penalised) for 
variation from that target. These are considered in turn below.  
 
Figure 6: Benefits of transmission capacity 
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TNSPs enable transfer from generation to load. Figure 5 illustrates this for two regions, a 
high price region (whose regional price is RRN1) and a low price region (whose price is 
RRN2). As discussed earlier, when the transmission capacity between the regions is 
constrained, this produces a congestion rent in the form of settlement residues., and also 
reveals a congestion cost, due to the higher costs in the energy market attributable to 
congestion on the transmission network. 
 
TNSPs can do a good deal to influence the size of congestion costs. This provides a 
direct measure of the value of the capacity. If there are no congestion costs at peak, then 
there is little value from additional circuit availability at peak, and if there are congestion 
costs during an off-peak period then circuit availability off-peak is of higher value.  
 
The aim of service standard incentives should be to provide correct signals for TNSPs to 
optimise their maintenance scheduling decisions and their responses to unscheduled 
outages. This means giving TNSPs value-based signals. As actual congestion costs can 
vary substantially with generator bidding behaviour, using actual costs as a value signal 
would make TNSPs short-term participants in the market. Therefore, the values should 
be set on the basis of congestion costs under typical market conditions, and recalculated 
from time to time. This would ensure that TNSPs face incentives to maximise the 
consumer value of transmission without creating incentives for TNSPs to influence the 
energy market. 
 
The discussion above illustrates congestion costs from inter-regional constraints, since 
these are priced in the market, but an incentive should also cover intra-regional 
constraint costs. The costs of all inter-regional network constraints, and any intra-
regional network constraints that bind, are publicly available through the NEMMCO 
website. The CSV files contain 5-minute dispatch data by region, and cover 
interconnector flows, constraints, regional reference prices, demand, dispatchable 
generation, dispatchable load, and ancillary services data. 
 
The CSV files list all the inter-regional network constraints invoked for a particular 
dispatch interval, whether or not they bind. The CSV files also list all the intra-regional 
network constraints that bind in a particular dispatch interval. (Intra-regional constraints 
that are invoked but do not bind are not shown in the CSV files.) The costs of the 
various network constraints are given in the CSV files as the “shadow prices”, or 
marginal values, of the constraints. If the marginal value of a constraint is zero, then the 
constraint would have had no effect on dispatch. However, if the marginal value of a 
constraint is non-zero, then the constraint would have bound, and would have affected 
dispatch. 
 
One way to interpret the marginal value of a binding constraint is as follows. The 
dispatch algorithm attempts to maximise the value of consumer and producer surplus 
(minimise the objective function) on the basis of bids and offers received. Network 
constraints can restrict the use of some more economical bid and offers if they bind. 
When a network constraint binds, the marginal value of the constraint is non-zero. In 
such cases the marginal value of the constraint represents the amount by which the 
objective function would have been reduced if the constraint had been able to be relaxed 
by 1 MW. In other words, the marginal value of a constraint reflects the impact of any 
variation in transmission availability on congestion costs, as illustrated in Figure 6.  
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The material in the CSV files is essentially raw data. For this data to be transformed into 
information that might be used as the basis of performance measures for the TNSPs, the 
following points should be considered: 
 

• Responsibility for transforming the raw data into useful information would need 
to be assigned, and the transformation process(es) to be applied to the raw data 
would need to be agreed; 

 
• Mapping the individual constraints to individual TNSPs could form a significant 

part of the transformation processes to be agreed. Intra-regional constraints 
might reasonably be assigned to the TNSP for the region within which the 
constraint is assumed to be wholly located. It might be more difficult to assign 
responsibility for inter-regional constraints, which span regions, to individual 
TNSPs. 

 
There would inevitably be difficulties in designing such an incentive scheme. However, 
we note that an incentive scheme for NGC in the UK, was regarded as highly successful. 
The NGC scheme was not fully comparable, since it included incentives to reduce uplift 
costs, many of which are captured in the FCAS market in the NEM. However, the 
transmission services uplift incentive effectively included constraint costs (due to 
differences between the day ahead unconstrained and the constrained dispatch 
schedules). Annex 4 provides a brief summary of the NGC incentive scheme.  
 
In addition to transferring generation to load, the transmission network provides a 
desired level of reliability. This reduces the level of unserved energy. A second element of 
an incentive program should be the variation from a target level of unserved energy. This 
appears close to the ACCC’s intention of rewarding TNSPs for variation in frequency 
and duration of outages. If customer costs vary significantly with both aspects, this 
provides a rationale for not simply focusing on the total level of unserved energy. 
 
The final point is the appropriate calibration of any incentives. The current incentives 
vary from 1% to 2.5% (due to the combination of VENCorp contractual and ACCC 
regulatory incentives for SPI Powernet). While this is a small proportion of total costs, it 
is a more significant share of margins. We suggest the development of incentives based 
on congestion costs and unserved energy start with an initial level that represents the 
minimum necessary to create an incentive to respond efficiently. All  events would be 
included in the incentive scheme. Therefore, while a broadly based fault attribution 
scheme is not necessary, the regulator should be given limited discretion to exclude 
exceptional events which beyond a TNSP’s reasonable control.  
 
Our recommendation is that the ACCC focus on development of an incentive 
program which (a) periodically reviews the cost of constraints based on actual 
market data; (b) sets, and resets, target levels for circuit availability, based on that 
analysis; and (c) rewards or penalises TNSPs for diversion from those target 
levels. 
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5.2 Reliability obligations 
The majority of intra-regional augmentations in the NEM are built to satisfy reliability 
requirements. Effective regulation therefore requires that the obligations set through 
reliability standards are clear and appropriate. This section discusses the requirements in 
the Code, the requirements imposed through other means, and steps that could be taken 
to improve the clarity of reliability obligations.  

5.2.1 Requirements specified in the Code 
Schedule 5.1 of the Code sets out minimum network performance requirements, and 
establishes planning, design and operating criteria that network service providers must 
apply to the transmission and distribution networks that they own or control. In 
particular, TNSPs are obliged to meet the requirements of clause S5.1.2.1, which requires 
that 
 

Network Service Providers must plan, design, maintain and operate their transmission 
networks … to allow the transfer of power from generating units to Customers with all facilities 
or equipment associated with the power system in service and may be required by a Code 
Participant under a connection agreement to continue to allow the transfer of power with certain 
facilities or plant associated with the power system out of service, whether or not accompanied by 
the occurrence of certain faults (called ‘credible contingency events’).  
 

It also states that the level of redundancy is to be determined by means of the planning 
and development process and consultation requirements in the Code. This level is 
expected to reflect such factors as the availability of generators and the importance of the 
customer groups served by the network. In other words, higher levels of redundancy 
than would otherwise apply may be adopted for priority areas such as high density urban 
areas and central business districts.  
 
If TNSPs do not comply with the minimum network performance requirements, they 
can be penalised for being in breach of the Code.  

5.2.2 Requirements contained in other instruments 
State-based legislation and licences impose additional reliability requirements on 
individual TNSPs. These are summarised in Table 5 below.  
 
Further, as provided by the Code, TNSPs may negotiate connection agreements that 
require the TNSP to deliver higher standards of reliability than specific in Schedule 5.1 to 
the Code or in State-based legislation or licence conditions. Powerlink’s connection 
agreements with Energex and Ergon, for example, reinforce the obligations imposed 
through Powerlink’s transmission authority. The connection agreements require 
Powerlink to provide normal transfer capacity such that forecast peak demand can be 
supplied with the most critical single element out of service (i.e. a reliability standard of 
N-1) unless specifically agreed otherwise for a particular location (Powerlink 2003, p.12).   
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Table 5 : Reliability Requirements in State-based legislation and licences 

 

5.2.3 Clarity of reliability obligations 
The reliability standards contained in the Code and in State-based statutory instruments 
have been the major driver of capital expenditure on transmission.  It is important they 
are clear and transparent.  Poorly defined or ambiguous obligations are open to differing 
interpretations, which may result in under- or over- investment, and/or disputes and 
delays.  
 
The Code provisions are, by design, very flexible but this has left them open to different 
interpretations. This is illustrated by submissions in response to Powerlink’s proposal to 
construct a new large network asset to address emerging issues in the Darling Downs 
                                                 
16 Tasmania will join the NEM in 2005. This table describes the current arrangements applying in 
Tasmania.  

Jurisdiction Requirement 

South Australia  

ElectraNet SA is required by conditions in its transmission licence to comply 
with the South Australian Transmission Code.  
The Transmission Code sets out prescriptive reliability standards for each 
connection point, which range from N-0 to N-2 according to the category of 
that connection point.   

Victoria  
The Victorian Electricity System Code requires TNSPs to “develop and implement 
plans for the acquisition, creation, [etc.]… of transmission network assets to 
economically … meet reasonable customer expectation”. 

New South Wales 

Section 6B of the Energy Services Corporation Act states that the success of 
TransGrid’s business is judged, amongst other things, by reference to its ability 
to operate efficient, safe and reliable facilities for the transmission of electricity. 
The Electricity Supply (Safety and Network Management) Regulation 2002 provides for 
the Director-General of the NSW Ministry of Energy & Utilities to require 
network service providers to lodge or amend "network management plans" to 
(among other things) address network safety and reliability issues. 
TransGrid has lodged a network management plan that requires it to operate 
its network in accordance with the comprehensive reliability requirements 
contained in the plan. These requirements effectively include planning and 
operating its network to N-1 standards, with some variations for certain 
locations (Gall 2003).  

Queensland 

Section 34(2) of the Electricity Act 1994 requires the transmission entity to 
ensure, as far as technically and economically practicable, that the transmission 
grid is operated with enough capacity (and, if necessary, augmented or 
extended to provide enough capacity) to provide network services to persons 
authorised to connect to the grid or take electricity from the grid.  
Clause 6.2 of Powerlink’s transmission authority (transmission licence) requires 
Powerlink to plan and develop its transmission grid in accordance with good 
electricity industry practice, such that power quality and reliability standards in 
the National Electricity Code are met for intact and outage conditions, and the 
power transfer available through the power system will be adequate to supply 
the forecast peak demand during the most critical single network element 
outage, unless otherwise varied by agreement (Powerlink 2003, p.12) 

Tasmania16 

Schedule 1, clause 3 of Transend’s transmission licence requires Transend to 
submit an assessment management plan and service plan to the Tasmanian 
Energy Regulator. Transend is required to report annual on its compliance with 
the performance standards set out in these plans.  
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area. VENCorp argued that Schedule 5.1 of the Code does not oblige Powerlink to 
ensure that peak demand can be supplied, and that an acceptable action to meeting the 
Schedule 5.1 network performance standards is to allow customer supply to be 
interrupted under a credible single contingency17. Powerlink disagrees with this 
interpretation of the Code obligations.18   
 
The form of the planning criteria contained in State-based statutory instruments differs 
widely. They range from detailed, explicit and prescriptive reliability obligations (such as 
those imposed on ElectraNet SA and ESIPC) to more loosely defined qualitative 
obligations (such as the Victorian System Code requirement for TNSPs to develop their 
networks to economically meet reasonable customer expectation). 
 
In addition, reliability obligations are set through different combinations of instruments 
in each jurisdiction. As Table 5 highlights, interested parties must navigate a diverse 
range of regulations, codes and licences in order to ascertain the reliability obligations 
applicable to particular locations. Further, in some cases, reliability obligations are 
imposed by documents that are not readily available to other market participants and 
regulators. Queensland, for example, does not generally publish or make available copies 
of individual transmission authorities unless the holder consents.19  
 
The diverse standards of reliability required in different jurisdictions are a policy matter 
for the jurisdictions concerned. The underlying rationale for the required level of 
reliability is not always transparent, however. Further, in practice, deterministic planning 
criteria are not fully complied with, and judgement is used to decide augmentation 
priorities. TransGrid, for example, applies its deterministic criteria as a point of first 
review, from which point a detailed assessment of each individual case is made20.  
 
Consequently, the standards applied in practice to particular locations may appear 
arbitrary and unjustified. This compromises the credibility of transmission planning 
processes, hinders the development of market-based generation investment responses 
and increases the difficulty of the regulatory task. There is a clear case for making explicit 
the basis on which planning criteria are set, and on which judgement will be used to 
decide augmentation priorities.  
  
The clarity and transparency of the reliability obligations imposed on TNSPs could be 
improved by clarifying the minimum reliability performance requirements set out in 
Schedule 5.1 of the Code, and by developing a consistent and transparent framework for 
specifying State-specific reliability obligations and their underlying rationale.    
 
Under the Code, the body responsible for determining and reviewing power system  
security and reliability standards is the Reliability Panel. The Reliability Panel is 
established by NECA21, and composed of senior representatives of all sectors of the 
electricity industry, including retailers, generators, transmission service providers and 
energy users.  
 

                                                 
17 VENCorp (2003) Submission to Powerlink  
18 Powerlink (2003) Final Recommendation: Proposed New Large Network Asset – Darling Downs Area.  
19 http://www.energy.qld.gov.au/electricity/licensing.htm  
20 TransGrid Annual Planning Report 2003, p.104.  
21 The Reliability Panel’s functions are set out in clause 8.8.1 of the Code.  
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As part of the its Network and Distributed Resources initiative, NECA asked the 
Reliability Panel to commence a review of the minimum reliability performance 
standards contained in Schedule 5.1 of the Code. The Reliability Panel released an issues 
paper to launch its review, which suggested that  
 

At the very least, the provisions should be clarified.  This would provide a sounder basis for 
negotiation and, where appropriate, more certainty for regulatory approval of expenditure and for 
much of the investment and operational activities of network service providers (Reliability Panel 
2000).  

 
Accordingly, the Panel proposed to look at the appropriate reference level of reliability to 
be provided by transmission (and distribution) networks at each connection point, and 
how that standard might be expressed. The Reliability Panel ceased its review, however, 
when the NEM Ministers announced that they were taking over policy responsibility for 
electricity transmission.  
 
We consider that there is a need to recommence work on clarifying transmission 
reliability standards. Given that TNSPs are accountable for meeting these reliability 
standards, they need to be closely involved in this work. There is only one TNSP on the 
Reliability Panel, however, and (given the broader remit of the Panel) it would not be 
appropriate to change the Panel’s composition. Accordingly, a working group comprising 
the members of the Reliability Panel and representatives of the TNSPS, reporting to the 
AEMC, should be tasked with conducting the review.  
 
The working group should be asked to review and make recommendations to the AEMC 
on a consistent and transparent framework for setting appropriate reliability obligations 
relating to the transmission network. The working group’s terms of reference should 
require it to make recommendations on: 
 
• the appropriate reference level of reliability to be provided by transmission networks 

at each connection point; and 
 
• the expression of this standard in terms of minimum network performance standards 

and network planning criteria.   
 
While recognising that implementation of any changes to State-based statutory 
instruments is a matter for the individual jurisdictions concerned, the scope of the review 
should cover both State-specific and Code-based reliability obligations.  
 
Recommendations: A working group comprising the Reliability Panel and the 
TNSPs should be tasked with making recommendations to the AEMC on the 
appropriate reference level of reliability to be provided by transmission networks 
at each connection point, and the expression of this standard in terms of 
minimum network performance standards. The scope of the review should cover 
both Code and State-specific reliability obligations.  
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5.3 Capacity augmentation obligations 
Except to meet reliability standards, TNSPs have no formal obligations to augment their 
transmission networks. Instead, the revenue cap arrangements are assumed to provide a 
strong incentive for TNSPs to invest in network expansion. To ensure that TNSPs do 
not make inefficient investments, proposals to construct new network assets are required 
to pass a regulatory test developed by the ACCC under clause 5.6.5(q)(l) the Code.  
 

 
Under the test, TNSPs must demonstrate that augmentations required to meet reliability 
standards minimise the cost of meeting those standards. For all other augmentations, 
TNSPs must demonstrate that the proposed augmentation maximises the net benefits to 
market participants. The definition of ‘net market benefits’ therefore determines which 
proposed augmentations (other than reliability augmentations) proceed.  

5.3.1 Clarity of regulatory test for other than reliability augmentations 
Different applications of the regulatory test can provide a wide range of outcomes when 
applied to the same project, as shown by NEMMCO and VENCorp’s analysis of the 
SNOVic project. The development of guidelines that simplify the test without sacrificing 
significant accuracy, and which make it more replicable, may take unnecessary 
uncertainty and disputation out of transmission upgrades.  
 
One area requiring clarification is the ‘net market benefit’ component of the regulatory 
test.  For the purpose of the regulatory test, the ACCC defines market benefits as: 
 

… the total net benefits of the proposed augmentation to all those who produce, distribute 
and consume electricity in the National Electricity Market. That is, the increase in 
consumers’ and producers’ surplus or another measure that can be demonstrated to 
produce equivalent ranking of options in most (although not all) credible scenarios. 
 

The regulatory test assesses the benefits to the entire market of specific projects. Wealth 
transfers between generators and consumers are ignored22. In addition, ‘indirect impacts’ 
on non-market participants (such as increases in economy-wide productivity as a result of 
lower electricity prices) are not included in the analysis.  
 
There has been considerable debate regarding the ‘net market benefits’ test. In 2001, a 
NEMMCO working group investigating the processes involved in the assessment of 

                                                 
22 ACCC (2003) Discussion Paper – Review of the Regulatory Test, p.31 

Box 1: The Regulatory Test 

A new interconnector or augmentation option satisfies the regulatory test if it maximises the net 
present value of the market benefit having regard to a number of alternative projects, timings and 
market development scenarios. An augmentation satisfies this test if 

 
(a) in the event the augmentation is proposed in order to meet an objectively measurable service 

standard linked to the technical requirements of schedule 5.1 of the Code – the augmentation 
minimises the net present value of the cost of meeting those standards; or 

 
(b)  in all other cases – the augmentation maximises the net present value of the market benefit 

 
having regard to a number of alternative projects, timings and market development scenarios. 
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proposals for new or augmented interconnectors raised concerns that the regulatory test 
does not fully recognise the competition benefits of network investment, and 
recommended considering amending the test to do so23. 
 
Subsequently, the COAG Energy Markets review found that the net market benefits test 
was at the heart of concerns about uncertainty, protracted regulated interconnectors 
investment processes and delayed investment responses. It considered that “the key 
problem with the benefits test is that it does not fully recognise the competition benefits 
associated with alleviating network constraints between regions”24.  
 
The ACCC commenced a review of the regulatory test in 2002, releasing an issues paper 
in May 2002 and a discussion paper in February 2003. The discussion paper sought views 
on the inclusion of a competition benefits test in the regulatory test, and methodologies 
for calculating competition benefits.  
 
Projects satisfy the regulatory test if they maximise the network present value of the 
market benefit having regard to a number of alternative projects, timings and market 
development scenarios. Note 6 to the test requires modelled projects to be developed 
within market development scenarios using two approaches: least-cost market 
development and market driven market development.  
 
Under the market driven market development approach, ‘forecasts of spot price trends 
should reflect a range of market outcomes, ranging from short run marginal cost bidding 
behaviour to simulations that approximate actual market bidding and prices’. Clearly, 
where modelling forecasts prices based on simulations that approximate actual market 
bidding and prices, competition benefits are included in the outcomes.   
 
So, in summary, as the regulatory test currently stands, projects must achieve a greater 
market benefit in most (although not all) credible scenarios – and some of the market 
development scenarios can include competition benefits, but others do not. Given the 
uncertainties involved, it is appropriate that the regulatory test should consider the 
outcomes of a range of scenarios, some of which make different assumptions about the 
future bidding behaviour of generators.  
 
Given the central role played by the regulatory test, however, it is important that the 
methodologies are well understood by all participants. The competition benefits debate 
suggests that this is not the case. We consider that the ACCC should, as part of its 
current review of the regulatory test, confirm that competition benefits can be included 
in some market driven market development scenarios.  
 
In practice, however, past applications of the regulatory test have not estimated 
competition benefits. It is also not clear that competition benefits can be reliably 
quantified, given that it requires TNSPs to make assumptions about bidding behaviour 
that are subject to wide margins of error. The ACCC’s current review of the regulatory 
test should develop simplified and robust methods for determining whether an 
augmentation will deliver material competition benefits or not, and guidelines on how the 
presence or absence of material competition benefits should be treated in comparisons 
of alternative projects.   
                                                 
23 NEMMCO (2001) Interconnector Development in the NEM: A report by the Interconnector Process 
Working Group 
24 Energy Market Review (2002) p. 127  
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Recommendation: The ACCC should be asked to develop guidelines that simplify 
and increase the replicability of the regulatory test. It should also be asked to 
clarify that competition benefits (that is, net change in surplus due to increased 
competition in generation) are included in the assessment of benefits under the 
regulatory test, and to develop a simplified process for achieving this.  
 

5.4 Unifying TNSP obligations 
TNSPs need to manage investment and operating cost decisions, over time, to deliver 
benefits to their customers. Their networks all deliver a variety of benefits: transfer of 
energy from generators to load, enabling competition in generation, and providing 
reserve capacity which increases reliability of supply. 
 
The benefits from transmission lines can be conceptually put into different categories, to 
understand and to value them. However, it is misleading to suggest that some 
transmission lines provide reliability benefits and others provide access to generation. All 
provide a mix of benefits: increased reliability, access to generation, and promotion of 
competition in generation. 
 
There might therefore be advantages in time in trying to create a single regulatory test 
which applied to all major capital expenditure, and which consistently valued the range of 
benefits provided by those investments. However, pragmatically, that moment seems 
some way off. It would be more productive to focus on developing clear and well based 
obligations with respect to reliability and augmentation, and sound measures of their 
benefits, before any attempt to integrate them. This section therefore retains a distinction 
between service standards, reliability obligations, and capacity augmentation. 
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6 Transmission Planning and Investment 
 
Planning plays two distinct roles:  
 
• The planning process is conducted by regulated entities to ensure timely and efficient 

expansion of the networks, against the standards and obligations discussed in the 
previous Chapter, and consistent with appraisal processes established by the 
economic regulator; and  

 
• The disclosure of information regarding emerging constraints and potential future 

network developments enables market participants to form views on the market 
impacts of network developments. This assists both planning of generation and 
major load investments, and the identification of alternative responses, including 
non-network responses, to forthcoming constraints. 

 
This section considers transmission planning and information disclosure, and their 
interaction with economic regulation. The form of economic regulation is discussed in 
the next section.  
 
We start by discussing the current arrangements for planning and investment, in Section 
6.1. This section describes the role and structure of the bodies responsible for planning 
and regulated investment in each jurisdiction. We then describe the planning process, and 
arrangements for information disclosure. This summarises the significant changes that 
have been made in the NEM to make TNSPs the principal bodies responsible for 
identifying and appraising investments, and to ensure they consider a range of 
alternatives and consult widely.  
 
Section 6.1.2 considers the possible role of a national planner who also is involved in 
procuring transmission capacity. Section 6.3 considers the need for and possible structure 
of a power to direct. Section 6.4 looks at the provision of information on the 
development of the integrated transmission network. 
 
These sections primarily deal with how regulated investment is planned and procured, 
and how information is provided to the market. Section 6.5 covers current  and future 
arrangements for unregulated investment. 

6.1 Current arrangements 

6.1.1 Responsibilities for Planning and Investment  
Under the Code, each NEM jurisdiction is required to nominate a body responsible for 
transmission planning within their State. Jurisdictions vary in how they allocate this 
responsibility.  
 
In New South Wales and Queensland, transmission planning is undertaken by ‘for profit’ 
State-owned entities (TransGrid and Powerlink, respectively) which are also responsible 
for taking investment decisions and for owning and maintaining transmission assets.  In 
Victoria, a ‘not for profit’ entity, VENCorp, has sole responsibility for planning and 
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directing transmission augmentation. A privately owned transmission company, SPI 
Powernet, owns and maintains most of the existing transmission network. 
 
In South Australia, the Electricity Supply Industry Planning Council is responsible for 
publishing planning information, and providing advice on the performance and future 
capacity and reliability of the network. A privately-owned company (ElectraNet), is 
responsible for making investment decisions and owns the transmission network.  
 
(Tasmania will join the NEM in 2005. Tasmania’s Electricity Code currently assigns 
responsibility for publishing planning information to the system controller. The role of 
system controller has been assigned to the State-owned TNSP, Transend, which ring-
fences the function from its other activities. Transend owns the transmission network, 
and is responsible for making investment decisions).  
 
Figure 7: Allocation of responsibility for transmission planning in the NEM and Tasmania 

 
 
Initially, the Code distinguished between intra- and inter-regional transmission planning 
and development.  
 
• TNSPs were required to conduct an annual planning review examining the adequacy 

of the transmission network in their region over a ten year planning period. Each 
TNSP was responsible for developing intra-regional augmentations in their area, 
subject only to the technical requirements of the Code. The TNSPs were required to 
apply a regulatory test to their intra-regional investments before they could be 
included in the regulated asset base.  

 
• The Inter-regional Planning Committee (IRPC), which comprises representatives of 

NEMMCO and the jurisdictional planning bodies, was responsible for assessing the 
technical and economic merit of proposed inter-regional augmentations. Proposed 
inter-regional augmentations had to be approved by the IRPC as meeting the 
regulatory test before they could be rolled into a TNSP’s regulated asset base.  

 
The Network and Distributed Resources (NDR) Code Change package substantially 
restructured the arrangements for planning regulated transmission within the NEM. 
Under the new arrangements: 
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• TNSPs are formally required to publish the results of their annual planning reviews in 
the form of an Annual Planning Report, and include in the Annual Planning Report 
information about proposed network augmentations.  

 
• The IRPC is required to publish an Annual Interconnector Review, containing an 

assessment of the need for inter-regional augmentations and information on possible 
inter-regional augmentation options.  

 
• The IRPC is no longer responsible for assessing inter-regional augmentations against 

the regulatory test. Instead, TNSPs are responsible for applying the regulatory test to 
all proposed new network assets. (Information disclosure and consultation 
requirements, however, now vary depending on whether the proposal is for a new 
small network asset or a new large network asset).  

6.1.2 Transmission planning processes 
TNSPs are accountable for meeting reliability standards and they possess the information 
required to plan network augmentations in their regions. This makes them the logical 
bodies to plan network expansion. The ACCC, for example, in authorising the NDR 
code changes, commented that  
 

The Commission supports the applicant’s proposal that TNSPs should have prime 
responsibility for the planning and augmentation of networks as they are accountable for 
network performance levels. These accountabilities arise from the reliability standards contained 
in Schedule 5.1 of the Code, various State imposed standards, and duty of care obligations 
under common law to the extent that it applies25.   

 
However, reliance on regional transmission bodies to plan network expansion runs the 
risk that focus on transmission to the exclusion of alternative options for addressing 
emerging network constraints. The reliance on regional bodies rather than a national 
body also runs the risk the de-centralised planning process fails to deliver efficient 
expansion of the integrated transmission network across the NEM as a whole. These 
issues are discussed in turn below.  

6.1.2.1 Consideration of alternatives to transmission 
Other than VENCorp, the TNSPs also own transmission. It is in their interests to seek 
transmission solutions to emerging network constraints rather than non-network 
solutions.  The main constraints on this are economic regulation (discussed in section 7) 
and the Code, which establishes a number of checks and balances:  
 
• TNSPs are required to consult on proposed network augmentations. For proposed 

new large network assets, the proponent must consult with Code Participants and 
interested parties, and consider all valid submissions in developing a final report that 
summarises and responds to each submission received. A less rigorous consultation 
process is applied to proposed new small network assets.  

 
 
 

                                                 
25 ACCC (2002) Determination: Network and Distributed Resources code changes. 
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• The regulatory test explicitly requires that analysis consider non-network options as 
well as network options. In addition, the NDR Code changes introduced a new 
specific requirement the applicant’s application notice for a proposed new large 
network asset to include interconnectors and options involving other transmission 
and distribution networks.  

 
• The availability of dispute resolute processes helps to ensure that TNSPs are held 

accountable for their regulatory test assessments.  
 
There is some evidence of TNSPs using non-network solutions. VENCorp, for example, 
has entered into contracts with Newport Power Station for the provision of reactive 
support, as an alternative to the installation of additional capacitor banks in the 
metropolitan area. Similarly, when Powerlink assessed options for addressing network 
constraints in the CQ-NQ limit and Ross Limit, it found that a combination of grid 
support contracts with generators and network augmentations maximised the net benefit 
to market participants26.  There is no evidence that the current arrangements are failing to 
ensure appropriate consideration of alternatives to transmission, and it is desirable to 
give the NDR Code changes a chance to work.   

6.1.2.2 Coordination of planning across the NEM  
The electricity transmission system is an integrated network. Changes to one part of the 
system can have significant impacts on transfer capacity in other regions. In NSW, for 
example, reinforcing capability to the Mid and Far North Coast to ensure continuing 
reliability as load grows needs to be done in full consideration of potential reinforcement 
of interconnection capability in Queensland27. 
 
Efficient development of the network as a whole therefore requires transmission 
planning to be integrated across the NEM. As the COAG Energy Market Review 
commented, regional planning in isolation of its NEM-wide implications can create 
unanticipated operating constraints.28 
 
The Code contains provisions aimed at ensuring integrated transmission planning.  
 
• The NDR code changes introduced an explicit requirement for TNSPs to take a 

NEM-wide perspective to planning. TNSPs must plan on a ‘national network’ basis, 
and must jointly plan with neighbouring network service providers (both 
transmission and distribution) to ensure that proposed augmentations reflect the 
most economic solution, disregarding State borders and the boundaries between 
transmission and distribution networks.  
 

• Any interested party may dispute the TNSPs economic assessment of new large 
network asset proposals (including the network alternatives considered, their ranking 
and the basis on which the TNSP has assessed that the proposed option satisfies the 
regulatory test). This enhances transparency and accountability, by providing market 
participants with a safeguard to ensure that alternative options are given proper 
consideration before a proposal is granted regulated status.  

                                                 
26 Powerlink (2001) Addressing Transmission Network Constraints: Final Recommendation  
27 TransGrid (2002) Submission to the Energy Markets Review  
28 Energy Markets Review (2002) p. 125 
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• TNSPs are exposed to optimisation risk if they fail to deliver efficient investments.  
 
Consultation seems to be happening. An example is the Goondiwindi augmentation 
where the two transmission and two distribution companies assessed a range of options, 
and found that a new line from a Queensland substation on the Queensland/NSW 
interconnector constructed by the Queensland distributor would provide a lower cost 
solution than a line from the NSW grid by the incumbent NSP. However, it is too soon 
to assess whether these mechanisms are effective. 

6.1.3 Information disclosure  
Market participants require information about the need for network development, and 
potential augmentation options to enable them to form a view about the likely impacts 
on the market, and to enable them to participate effectively in consultations regarding 
individual augmentation proposals. In addition, TNSPs require detailed information 
about each others networks if they are to engage in joint planning exercises.  
 
In 2001, the NEMMCO interconnector working group found that there was a strong 
requirement for more information on interconnection options to be provided to the 
market. It also found that there was data asymmetry in relation to networks, and that it 
was difficult for non-incumbents to fully appreciate issues related to network limits and 
the costs associated with relieving these limits.29  
 
The NDR Code changes strengthened information disclosure requirements. General 
information about future network development is currently disclosed to market 
participants and other interested parties through a series of reports:  
 

- Each TNSP prepares and publishes an Annual Planning Report (APR). The APRs 
provide advance information to the market on the nature and location of 
emerging network constraints.  

 
- NEMMCO publishes an annual Statement of Opportunities (SOO), which examines 

the supply/demand balance within each region of the national market and the 
transmission capability which connects regions.  

 
- The IRPC prepares an Annual Interconnector Review (AIR), which provides an 

assessment of the need for inter-regional augmentations within the NEM, and 
provides information on possible augmentation options and their implications 
for inter-regional transfer capacity.   

 
 
The form and contents of the APRs, SOO and AIR are set out in the Code. In addition 
to these planning documents, other reports provide information about the current 
performance of the transmission system. Following recent code changes, NEMMCO 
now publishes reports detailing nominal and actual interconnector transfer capability on 
a daily basis over the preceding quarter.   
 

                                                 
29 Interconnector Development in the NEM: A report by the Interconnector Process Working Group, 
June 2001.  
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6.1.4 Assessment of the current framework 
As discussed above, there has been a substantial change in the responsibilities for 
transmission planning and investment appraisal. The new structure: 
 
• Recognises the information asymmetries in the sector, and so gives the TNSPs a 

primary role in transmission planning and the appraisal of major projects within 
their region; 

 
• Recognises the possibility that TNSPs will be focused on transmission solutions, or 

on solutions within their region, and puts specific obligations on them to consider 
non-transmission options, and NEM-wide impacts; and 

 
• Aims for effective enforcement of these obligations through: 
 

− Obligations to disclose information and consult on proposed investments; and 
 

− Exposure to regulatory risk. This risk shows up in the value of the regulatory 
asset base, either through not allowing investments onto the regulatory asset base 
if they have not been through a defined process, or through optimisation of the 
asset base. 

 
The new structure was based on substantial review by NECA and the ACCC, which 
concluded that it provides strong checks and balances on TNSP investment decisions, 
improves information disclosure, and improves processes for ensuring efficient 
investment within the network as a whole. 
 
The new structure has only recently been introduced. It represents a coherent response 
to the problems of monopoly power and asymmetry of information in the sector. As 
continually changing arrangements is disruptive to the market, further changes should 
depend on evidence of significant problems with the new structure. 
 
The next section looks at possible problems with the new framework. The first, and 
most significant, is the remaining concern about incentives to over-invest on the part of 
TNSPs, and the way those incentives are constrained. We discuss this below, and return 
to it in the section on economic regulation. Other problems are remaining concerns 
about the effectiveness of NEM-wide planning, and of information disclosure.  

6.2 Institutional models for constraining monopoly power 
 
We assume there is a task of constraining potentially inefficient investment by a 
monopoly transmission provider. The significance of that issue is disputed:  
 
• Some TNSPs argued to us that a degree of over-investment in transmission was 

preferable to the alternative. Everyone agrees. This may well argue for high 
reliability standards, and planning criteria which meet this. However, it does not 
prevent a focus on meeting those standards efficiently; and  

 



Regulatory Framework for Transmission   Final Report 

  

 
45 

• Some jurisdictions argued that the high levels of investment by TNSPs are simply a 
balanced response to load growth. Certainly, there seems little analysis to support 
assertions of either major over-investment or under-investment. 

 
Despite these caveats, there seems to be general agreement that transmission is a 
monopoly; transmission owners cannot simply be allowed to invest and pass through 
costs; and that this implies some degree of regulatory scrutiny.  
 
If the problem is constraining over-investment by monopoly TNSPs, what are the 
possible responses? One response is to redefine the problem so that it goes away. We 
would put reliance on MNSPs in that category and also reliance on an automatic trigger 
through traded FTRs. Neither is realistic as a solution that simply removes the need for 
regulation. 
 
That leaves two broad descriptions of how to carry out a credible regulatory role in 
transmission. Both start by defining the obligations of TNSPs, in terms of reliability and 
service standards. However, they differ in who plans and implements investments, and 
the risks they bear. They are summarized in Table 6 below. 
 
Table 6: Alternative models for efficient investment 

Model 1: Regulatory sanction Model 2: Independent planning 

Planning and investment undertaken by the 
transmission providers, given their stronger 
information base. 
 
Transmission providers are obliged to: 
• Disclose and consult; 
• Consider non-transmission solutions 
• Consider NEM-wide impacts 
 
Economic regulator constrains a tendency to 
over-invest through: 
• Approval of the forward investment 

program 
• Rules for investment approval between 

price reviews 
• Exposure to optimization risk 
 
These risks fall on the provider’s balance sheet. 

Planning is undertaken by an independent, 
not-for-profit planner, at regional or national 
level. 
 
The transmission planner(s) is assumed to be 
indifferent between solutions which rely on 
local or distant transmission investment, 
generation, or demand side responses. 
 
The transmission planner(s) purchases 
transmission capacity under long term 
contracts. Discrete, stand-alone, investments 
are competitively tendered. Specific, 
integrated investments are negotiated with 
incumbent providers. 
 
The independent planner(s) has no financial 
exposure to review of its decisions. 

 
The first model assumes that there is substantial asymmetry of information. Planning and 
investment are undertaken by the incumbent provider, who also has the information 
advantage. The incumbent may have a preference for transmission solutions, and for 
solutions within their region. They are obliged to disclose information, consult widely, 
and explicitly consider non-transmission solutions and NEM-wide impacts. 
 
The incumbent provider has a profit incentive to over-invest, or to prefer transmission 
investments. This is constrained by the regulator, through a mix of three tools: prior 
review and approval of the forward investment program for a five year period, set rules 
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for approving capital expenditure during the five year period, and/or exposure to 
optimization risk on the value of the asset base at the end of the five year period. 
 
These risks are borne on the balance sheet of the regulated entity, and its shareholders 
are assumed to be effective in ensuring that managers properly address the risks to the 
balance sheet. 
 
The second model relies on an independent, not-for-profit planner, either at regional or 
national level. This planner is assumed to be indifferent between different solutions, as it 
has no financial interest.  
 
The planner purchases capacity under long-term contracts. Costs are minimized through 
competitive tender where possible. Projects which are too small to tender or highly 
specific investments are negotiated with incumbents. The costs are automatically passed 
through to consumers. The not-for-profit planner has no financial exposure, and so 
cannot be subject to regulatory sanction. It is assumed that the planner delivers efficient 
network expansion because of a lack of other conflicts, and because of stakeholder 
pressure not to over-invest, rather than because of shareholder pressure against 
regulatory risk. 
 
The COAG Energy Markets Review made recommendations which would establish a 
not-for-profit national planner in the NEM. It stated: “..the [NDR] package does not fulfill 
the objectives the Panel has identified for transmission to play its market-supporting role. For example, it 
does not address the need for independent system-wide planning.30” and recommended: NEMMCO’s 
responsibilities should extend to planning for the inter-regional and intra-regional transmission network. 
NEMMCO may delegate to individual TNSPs responsibility for some aspects of the planning function, 
but this shall not extend to the ‘transmission backbone’….the proposed planning process needs to be 
complemented with a competitive tender process operated by NEMMCO for new regulated transmission 
investments.31”  
 
The review also recommended that the National Energy Regulator should establish 
regulatory incentives for TNSPs, rather than relying on contractual arrangements 
between NEMMCO and the regulated TNSPs. Its vision therefore appeared to be a mix 
of: TNSPs operating existing networks under improved regulatory incentives; 
NEMMCO planning (but in some cases delegating planning to the TNSP); and 
NEMMCO procuring new capacity through competitive tender.  
 
VENCorp’s experience with this model suggests that NEMMCO would need to use a 
mix of competitive tender, and negotiated contracts for specific investments which are 
highly integrated with existing TNSP assets. 
 
The implications of this appear to be that: (a) planning would all be centrally controlled 
by NEMMCO, although specific tasks might be delegated to TNSPs; (b) there would be 
two classes of transmission assets – those bought by NEMMCO under long term 
contract, and those bought by TNSPs (other than VENCorp) on balance sheet; and (c) 
assets bought by NEMMCO would not be exposed to regulatory risk (since NEMMCO 
would have no balance sheet to bear the risks), while assets bought by the TNSP might 
be. 
                                                 
30 COAG Energy Markets Review, page 124 
31 COAG Energy Markets Review, page 144 
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The choice between these models reflects the importance of different design principles. 
It is misleading to consider one has competition benefits and the other does not. 
Incumbent TNSPs tender significant projects under design and construct contracts. If it 
was felt there were significant benefits from transferring risk under whole of life 
contracts, they could tender in this form. It is also misleading to confuse the question of 
planning by a TNSP under regulatory sanction versus planning by an independent 
planner with the issue of national planning. If a national entity is needed to ensure 
national planning, this could still be a for-profit entity subject to regulation, rather than a 
not-for-profit.  
 
Rather, the competing principles are: 
 
• Clarity of obligation: contracts require a basis for payment, and so make clearer both 

the obligations of the transmission provider and the nature of any incentives.  A 
planner with no balance sheet is obliged to rely on contracts rather than ownership 
and this might force greater clarity on the obligations of transmission providers. 

 
• Asymmetry of information: if incumbent operators have a strong information 

advantage, this is probably a reason for also requiring them to undertake planning 
and investment. However, a strong asymmetry of information means that there are 
severe practical problems in applying regulatory review to their decisions, and may 
also limit the effectiveness of disclosure and review by affected parties; 

 
• Conflict of interest: if it is felt that there is a frequent choice between local 

transmission and other alternatives, and that disclosure is ineffective at ensuring the 
right choice, then this may argue for an independent planner; and 

 
• Incentive effects: the exposure of the transmission entity to financial risk should focus 

managerial attention, if it is a for-profit body. Stronger incentives may be positive 
(e.g., they are incentivised to meet regulatory requirements) or negative (e.g., they 
pursue transmission options within their region even when alternative solutions are 
more efficient). Not-for-profit bodies do not have financial incentives to pursue 
specific projects. They are exposed to substantial downside (if there are capacity 
shortages). Local opposition to infrastructure projects and the inclusion of market 
participants in the planner’s governance framework may act as non-financial 
incentive against over-investment, but not-for-profit planners do not face 
regulatory risk if they over-invest. 

 
Considerable effort has been put into design of the current processes for planning, 
investment and regulation, and a coherent model is in place. It would be preferable to 
test that model, and rely on profit-incentivised TNSPs pursuing efficiency gains against 
clearly defined objectives and incentives, and bearing a balance sheet exposure within a 
well articulated regulatory regime. 
 
The argument for planners with no regulatory risk appear to assume that not-for-profits 
will always be more effective at ensuring efficient outcomes. We think this is unlikely. A 
planning body with no balance sheet exposure if it plans poorly may be more prone to 
political interference than one that faces regulatory risk as a result of poor decisions.  
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A further complication arises from the ownership and structure of existing TNSPs. 
Regulatory models were developed to constrain the monopoly power of profit 
maximizing private businesses. However, Transgrid and Powerlink are Government-
owned not private businesses, and VENCorp is a not-for-profit agency.  
 
In theory exactly the same model can apply to Government businesses, which have 
similar drivers to maximize profit. Ownership is a policy issue for Government and may 
have drivers other than pure efficiency, including the sensitivity of security of supply, and 
the role of the energy sector in economic development. However, applying the standard 
regulatory model to Government-owned businesses is hard for three main reasons:  
 
• In practice, if not in theory, Government-owned businesses often have 

relationships with their owners which mean they are not solely guided by profit 
maximization. Indeed, if the sole objective was profit maximization, there would be 
little point in retaining ownership. However, non-profit objectives can be unclear. 

 
• Government-owned businesses are not exposed to bankruptcy or take-over. As a 

result, these market processes for identifying opportunities to improve performance 
and increase profitability are removed. There has been some merger activity (for 
example, in the NSW distribution businesses) but normal market processes for 
changing ownership when this increases efficiency are removed; and 

 
• The balance of power between the regulator and regulated entity is changed. 

Financial sanctions may be less effective if they are finally borne by tax-payers 
rather than shareholders. And Government’s access to legislative power reduces the 
power of the regulator in disputes which go to the heart of regulatory objectives. 
For example, the ORG in Victoria had a legal dispute with United Energy about 
whether its regulation was rate of return or CPI-X regulation. It is likely that if a 
Government entity had raised this concern, and a Government considered the core 
approach to regulation was not consistent with the intent of legislation, that it 
would have been harder for the regulator to win the argument. 

 
As a result, the discussion around the role and structure of TNSPs appears at times 
related to a concern that regulation may be ineffective at constraining inefficient over-
investment by Government-owned TNSPs. However, applying the standard regulatory 
model to a not-for-profit agency is also hard. VENCorp has no balance sheet to bear any 
penalties arising under an incentive regime, or to bear any risks arising from optimization 
of the asset base. VENCorp can be protected, for example through exempting it from 
optimization risk, but the rationale for that exemption needs to be clear. 
 
Much of the discussion about planning and procurement models seems to derive from a 
concern about the incentives of the different entities concerned. For example, the 
COAG Energy Markets Review seemed to conclude that a model of self-interested 
planning, constrained by disclosure and economic regulation, was ineffective.  
 
The case for a more radical change to an independent planner, rather than a regulated 
business, would be strengthened if there was evidence that regulation is ineffective and 
that it could not be made effective. This could arise in two ways. First, if there was a 
failure to specify the obligations of TNSPs with sufficient clarity, then it might be 
preferable to move to a contractual model which forced clarity. And second, if there was 
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evidence of sustained, inefficient over-investment, but the regulatory structure was 
powerless to impose an effective sanction, this would also be a reason to change.  
 
For the reasons given above, our preference is to rely on continued regulation of for-
profit transmission businesses, unless that is proved ineffective. However, VENCorp is a 
not-for-profit planner. Unlike other TNSPs, it is exempted from regulatory risk. Our 
impression is that VENCorp is a highly respected organisation, which plans well, has the 
respect of the industry it serves, and has used its procurement to establish good 
incentives for transmission providers. Its governance arrangements, with substantial 
industry involvement, give a greater degree of industry participation than other regulatory 
structures. 
 
There may be little harm in continuing with inconsistent approaches to the broad model 
of who bears risk on transmission planning and how it is enforced. It would also be 
possible for VENCorp to have a balance sheet exposure to its success in carrying out its 
planning and procurement role. This could be compatible with VENCorp continuing to 
procure capacity under long term contract, and with its existing governance structure. 
 

6.3 National Planner – power to direct 
TNSPs have obligations to consider NEM-wide impacts. These obligations expose them 
to (limited) regulatory risk if the regulator concludes that their investment program was 
sub-optimal. However, this leaves three stages where efficient transmission may still be 
inhibited:  
 
• Identification: A potentially efficient project could remain unidentified, either because 

insufficient information is available or because there are insufficient incentives for 
project discovery. There seems to be some evidence that inter-regional investments 
have received insufficient attention and been identified late; 

 
• Prioritisation: TNSPs lack incentives to undertake timely investments in network 

expansions that provide benefits primarily to other regions. They may, for example, 
accord these projects lower priority than other projects within their region.  

 
• Investment: An efficient project may not be commercially viable (i.e. expected to 

recover its risk-adjusted cost of capital), so there is no proponent prepared to develop 
the project.  

 
The NDR Code Changes attempt to ensure that the full range of opportunities and 
options for network expansions are discovered and brought forward for analysis. 
However, there could still be reasons for concern whether investments whose main 
benefits are external to the region will be identified and will receive priority. Some 
projects of this kind have been identified late. In addition, TNSPs receive their regulated 
income from consumers within their region. They may be reluctant to place as much 
priority on projects whose benefits are mainly outside the region. 
 
There is not a great deal of evidence of this being a problem. The materiality is also 
uncertain. However, the Code does not provide powers to intervene following failures to 
advance interconnection augmentations. A limited power to direct TNSPs to consider 
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potentially economic investments would ensure that this problem can be remedied if it 
does occur.   
 
The revenue cap structure provides TNSPs with strong incentives to expand their 
regulated asset base, so they should have incentives to construct augmentation that will 
pass the regulatory test. TNSPs are regional entities. Even if investments which benefit 
other regions would add to their regulatory asset base they may prioritise projects which 
service their own geographic franchise, over those which will benefit other regions.  
 
The Code requirements for TNSPs to adopt a NEM-wide perspective when planning, 
and to plan jointly with neighbouring network service providers, partly address this 
problem. These requirements may be difficult to enforce.  A power to direct could be 
used to overcome any TNSP reluctance to prioritise potentially efficient projects which 
benefit other regions.   
 
The scope of any power to direct needs to be strictly limited to avoid compromising the 
integrity of the regulatory system. A power to direct TNSPs to make specific investments 
would over-ride the regulatory test. It would not be reasonable to expose TNSPs to 
optimisation risk on assets they have been directed to invest in. These concerns would 
not arise if the power to direct were restricted to directing a TNSP to take a proposal 
through the consultation and appraisal processes defined in the Code.  
 
The framework governing the use of any power to direct needs to provide TNSPs and 
other investors with confidence that it will not be abused. This means the power to direct 
should only be exercised by an independent body, where a TNSP has failed to take a 
project through the approval process and there is a reasonable expectation that it would 
pass the regulatory test.   
 
We suggest below that NEMMCO should be responsible for a national transmission 
statement. NEMMCO would also be best placed to identify projects that are potentially 
economic, and which TNSPs have failed to put forward. However, giving NEMMCO a 
planning power in respect of transmission could conflict with its primary role of 
independent system operator.  
 
This conflict could be dealt with by allocating the power to make directions to the 
AEMC, acting on the advice of NEMMCO. This ensures that the body making 
directions is able to access the planning information and expertise residing within 
NEMMCO, and avoids creating new institutions. As NEMMCO would provide advice, 
rather than make directions itself, we consider that conflicts with its independent system 
operator role would be reduced, and manageable, although they would not be removed.  
 
An alternative would be to allocate the power to direct to the NEMMCO board, but 
create a new dedicated planning panel within NEMMCO to make substantive 
recommendations to the NEMMCO board on the use of this power. The planning panel 
would be chaired by a NEMMCO board member appointed for their planning expertise, 
with other members appointed jointly by the jurisdictions. The  NEMMCO board would 
ratify recommendations on process grounds.  
 
Either approach is possible. Both draw on NEMMCO’s operational expertise, and seek 
to minimise the possible conflict with NEMMCO’s operational role which would arise 
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from a power to direct participants. On balance, we think this is best addressed through 
placing the power to direct with the AEMC. 
 
Recommendation: Develop a power for the AEMC, acting on the advice of 
NEMMCO to direct TNSPs to take potentially economic augmentation projects 
through the consultation and appraisal processes defined in the Code.  
 

6.4 National Planner - Information disclosure 
The APR and AIR provide market participants and interested parties with some of the 
information they require to assess TNSP investment decisions. The level of detail 
provided in the APRs varies between TNSPs, however, while the AIR is limited to 
interconnectors. This suggests that there may be value in synthesizing the contents of the 
Annual Planning Reports and the Annual Interconnector Review into a single 
“Transmission Statement” for the NEM32. The purpose of the Transmission Statement 
would be to provide market participants and other interested parties with detailed and 
integrated overview of the current state and potential future development paths of the 
transmission network. This would include:  
 
• forecasts of future constraints affecting the major electricity flow paths along the 

main transmission ‘backbone’ of the NEM ignoring State borders, and 
 
• information on the nature, costs, scope, impacts and potential timing of the 

augmentation proposals and identified in the individual TNSP Annual Planning 
Reports and augmentation options arising Annual Interconnector Review. 

 
Although the SOO currently contains some information on network constraints and 
augmentation proposals, its primary focus is to elicit market investments (whether 
generation, demand-side or MNSP). The Transmission Statement would complement the 
SOO by providing information to market participants to help them assess proposed 
regulated investments. While some of the contents of the two reports would overlap, 
their focus would differ (Figure  8).  
 
It will be necessary to develop a national planning capacity to conduct the task of 
preparing the Transmission Statement. This planning capacity could be provided by an 
independent planning body, or by NEMMCO. Alternatively, it could be provided by the 
TNSPs collectively, working through the IRPC. We consider that as the purpose of the 
report is to disclose information to market participants, the body responsible for 
preparing it should be a body that is accountable to market participants – in other words, 
either NEMMCO or an independent planning body.  
 
 

                                                 
32 The Ministerial Council on Energy has agreed that a national transmission network review be developed 
in 2004, to improve the planning and development of electricity transmission networks (Communiqué, 1 
August 2003, Sydney).  
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Figure 8: Information disclosure 

 
 
 
There is, however, no compelling reason for establishing a new body just to prepare the 
Transmission Statement. NEMMCO is currently responsible for providing planning 
information to support market investments – giving it responsibility for the Transmission 
Statement would simply extend this information provision role to regulated transmission 
investments. Chapter 5 of the Code will need to be amended, however, to require 
NEMMCO to prepare the Transmission Statement, and to require the IRPC to 
cooperate with NEMMCO in its preparation.  
 
Recommendation: Amend Chapter 5 of the Code to require NEMMCO to 
prepare an annual Transmission Statement that predicts future constraints 
affecting the major national flow paths within the NEM, and the impacts on them 
of augmentation proposals and augmentation options, ignoring State borders.  
 

6.5 Unregulated transmission investments  
The Code currently provides for both regulated and unregulated transmission services. It 
generally treats network services as prescribed services to be provided by regulated 
monopoly businesses, but envisages that under some circumstances it may be feasible to 
adopt a competitive approach to inter-regional transmission.  
 
When the Code was first authorised, it provided little detail about how unregulated 
interconnectors would operate in the NEM, instead specifying that the market 
participation rules for non-regulated interconnectors will be established by NECA 
through the Code change process.  Subsequently, the ACCC authorised code change to 
allow unregulated interconnectors (or market network service providers, MNSPs) to 
operate.  
 
These Code changes provided for investments in market network services to be 
supported by the revenue stream generated by trading electricity between the two 
interconnected regions. So long as an MNSP can control and measure its flow to meet its 
dispatch targets, it can charge a price for transport by bidding its capacity in a similar way 
to a generator.  
 

Annual Planning Reports Annual Interconnector Report 

Statement of Opportunities Transmission Statement 

Market generation investments Regulated network development 

Intra-regional focus   Inter-regional focus 
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The regulatory test requires that proposed regulated transmission should not pre-empt 
potential unregulated developments. Consequently, the methodology for applying the 
regulatory test to a proposed augmentation stipulates that:  
 

… To this end:  
 
(a) a proposed augmentation must not be determined to satisfy this test more than 12 months before 

the start of construction date;  
 

(b) a proposed augmentation will cease to satisfy this test if it has not commenced operation by 12 
months after the commissioning date unless there has been a delay clearly due to unforeseen 
circumstances;  

 
(c) unless there are exceptional circumstances, new interconnectors must not be determined to satisfy 

this test if start of construction is within 18 months of the projects’ need being first identified in a 
network’s annual planning review or NEMMCO’s statement of opportunities (or in some 
similar published document in the period prior to 13 December 1998).33 

 
The 12 month time constraint on regulatory approval was introduced to ensure that a 
proponent does not seek regulatory approval well before it is justified in order to get a 
decision on uncertain information, or in an attempt to pre-empt other, unregulated, 
investments. The 18 month delay from first identification of the need for a project was 
designed as a ‘market failure’ criterion so that regulated interconnectors would only be 
allowed to proceed if the market failed to deliver alternatives. The 18 month period 
allows scope for market based alternatives to be developed in response to NEMMCOs 
Statement of Opportunities and the TNSP annual planning reports34.  
 
The Code also gives MNSPs the option to convert to regulated status at any time (with 
the regulated revenue entitlement to be based on the assessed need for the facility at the 
time of the application). Section 2.5.2(c) of the Code states that, if a network service 
provider ceases to classify an existing network service as a market network service, it may 
(at the discretion of the regulator) be determined to be a prescribed service, in which case 
the revenue cap may be adjusted to include to an appropriate extent the relevant network 
elements which provided those network services.  
 
MNSPs were given the right to convert because of the experimental nature of the 
concept of an unregulated interconnector – it was thought that proponents of non-
regulated interconnectors could face additional risks relating to market design 
deficiencies that might only become apparent once the first MNSPs were operational.35.   
 
There have been three investments under the MNSP provisions to date. Directlink, a 180 
MW 65 km DC link between NSW and Queensland, started operation in 2000. 
Murraylink, a 220 MW, 180 km link between South Australia and Victoria, commenced 
operation in 4 October 2002, then applied for conversion to regulated status on 18 
October 2002. Basslink, which will connect Tasmania to the NEM, is under 

                                                 
33 ACCC Regulatory Test: Notes on the Methodology to be used in the Regulatory Test to a proposed 
augmentation, Note 7.  
34 ACCC (1999) Regulatory Test for New Interconnectors and Network Augmentations.  
35 NECA Transmission and Distribution Pricing  Review – Working Group on Inter-regional Hedges and 
Entrepreneurial Interconnectors (1998) Entrepreneurial Interconnectors: Safe Harbour Provisions, p. 9.  
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construction. For Basslink, arrangements have been agreed for transport bidding and sale 
of import inter-regional revenues which will mean that its operation will be very similar 
to that of a regulated link.  
 
The Code supports both regulated and unregulated transmission, but creates an effective 
preference for MNSP solutions, through the inbuilt delays in the test for approval of new 
regulated interconnectors and the right for unregulated investments to convert to 
regulated status. The key issue is whether the current preference for unregulated over 
regulated interconnectors is justified, and should be retained.  
 
MNSPs have a number of benefits for the NEM. They have strong commercial 
incentives to minimise capital costs, and to achieve speed to market. Their operational 
incentives can be aligned to market impacts through requirements to sell forward, or to 
divest unused capacity.  
 
These benefits are strongly outweighed by the costs. The main economic costs, outlined 
in section 4, are that a reliance on MNSPs may lead to under-investment in capacity, and 
an investment in inter-regional capacity when intra-regional capacity would be more 
efficient. In addition, MNSPs are exposed to substantial stranding risk from the 
investment decisions of regulated TNSPs. This leaves investors in entrepreneurial 
interconnectors exposed to risks which are hard to price or manage. Regardless of the 
efficiency (or otherwise) of TNSP investments, this is likely to create an environment 
where litigation and dispute are used a continuing feature.  
 
Australia’s attempt to finance MNSPs entirely by arbitraging regional price differences is 
unusual. Internationally, links between different markets have typically been regulated, 
with some sharing of the benefits (eg, split savings).  
 
As part of this exercise we have identified a number of DC links around the world. 
These are overwhelmingly used either for sub-sea connections, or interconnection 
between two asynchronous markets, often between countries or (in larger States such as 
Russia or India) between asynchronous regional markets. Such links tend to be financed 
through regulated revenue, with a sharing of the benefits between systems. We have not 
identified any other links which are fully financed against regional price differences. 
Argentina includes one AC line, the fourth "Comaghue" line from the hydro and gar 
regions of western Patagonia to Buenos Aires, which is substantially financed against 
congestion rents, although this line also receives regulated income. 
 
Our conclusion is that Australia has been pursuing an experimental model, at significant 
cost to investors, which has little theoretical support in the literature or practical support 
from approaches in other markets.  
 
In Section 4 we concluded that future investment should overwhelmingly rely on 
common carriage regulated networks. However, it would be draconian to prevent 
unregulated transmission links when investors want to take the risks. There is nothing to 
prevent any market participant buying electricity at one transmission node and selling at 
another, and it would seem impracticable and unnecessary to create any such restrictions. 
It would also be draconian to prevent investments which were initially ‘at risk’ 
subsequently becoming part of a regulated asset base and earning a regulated return.  
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Our recommendation is that: 
 
• The 18 month delay on regulatory approval mandated in the regulatory test should 

be removed. The NDR code changes have enhanced information provision, and in 
Chapter 6 we have argued for further strengthening of planning and information 
disclosure requirements; and 

 
• The right of MNSPs to convert to regulated investments should be removed by 

deleting section 2.5.2 of the Code. There seems no rationale in having two 
processes for regulated investments, one through application of the regulatory test 
within a defined framework for planning, consultation and appraisal, and the 
second through an ill-defined process of regulatory valuation of sunk investments. 

.  
Significant investments have been made under existing arrangements. Any proposals for 
changes to the MNSP provisions must follow due process and fully protect the interests 
of incumbents.   
 
Recommendation: Initiate consultations on Code changes to remove the 
mandated time lags inherent in the regulatory test, and to remove the right to 
convert for new unregulated investment (while protecting the interests of existing 
investments).  
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7 Economic Regulation 

7.1 Introduction 
This report recommends continued reliance on non-firm, open access transmission 
networks whose revenues are set by regulation, rather than by competition in the market.  
 
The details of the application of economic regulation are a major topic. It would not be 
productive for this report to cover every aspect. We have therefore focussed on key 
elements of the regulatory framework which have a bearing on other elements of this 
report, and so the integrity of the overall framework for transmission, as follows: 
 
• Section 7.2 provides background on the requirements in the Code; the approach set 

out in the ACCC’s recent discussion paper on the draft principles for transmission 
regulation, and the regulatory policy issues raised by the Energy Markets Review;  

 
• Section 7.3 reviews the obligations of TNSPs, drawing on section 6 of this report; 
 
• Section 7.4 discusses the form of regulation, and in particular the scope for light-

handed regulation and the role of external benchmarks in price setting; and 
 
• Section 7.5 discusses the risks and incentives placed on TNSPs by economic 

regulation. 
 
Regulation typically requires independent decision making, free of political intervention, 
to balance a range of regulatory objectives, such as providing a reasonable return to 
network owners, creating incentives for managers to pursue ongoing efficiency gains 
through cost reductions and ensuring that efficiency gains are shared with consumers. 
This section indicates possible directions for transmission regulation, but also recognises 
that the regulator has a broad discretion tin the exercise of regulatory decision making 
against these, or similar, broad objectives.  
 

7.2 Background 
The National Electricity Code sets out key principles and core objectives of network 
pricing; the objectives of the transmission regulatory regime; the principles for regulation 
of transmission aggregate revenue; and the form and mechanism of economic regulation. 
This establishes the broad form of regulation to be applied to the revenues of 
Transmission Network Service Providers, but also grants the ACCC flexibility to use 
alternative methodologies if they are consistent with the objectives and principles of the 
Code.  
 
The principles for regulation of transmission aggregate revenue in section 6.2.3 of the 
Code run to over two pages, but can be summarised as: 
 
• Concerns over monopoly pricing should be met wherever practicable through the 

introduction of competition in the provision of network services 
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• Where pro-competitive and structural reforms are not practical or adequate, the 
form of economic regulation applied is to be a revenue cap 

 
• The ACCC is responsible for determining whether sufficient competition exists to 

warrant the application of a regulatory approach which is more “light-handed” than 
revenue capping, and if so what form;  

 
• The regulator regime administered by the ACCC must be consistent with the 

objectives outlined in Clause 6.2.2, and must also have regard to a wider list of 
requirements set out in the Code, including: 

 
o Providing efficiency incentives 
o Considering generation, demand side, storage and augmentation options 
o Taking account of any allocation of risk agreed between network owners 

and/or TNSPs and network users 
o Providing a reasonable return on efficient investment and efficient 

operating and maintenance practices, subject to guidance in the Code on 
asset valuation, and 

o Providing reasonable certainty and consistency over time. 
 
The Code also requires the Commission to publish guidelines on how it will exercise its 
regulatory powers in the form of a Statement of Regulatory Intent. The ACCC released 
its Draft Regulatory Principles for the regulation of transmission revenues in May 1999, 
which it subsequently used as a guide in setting TNSP revenues.  
 
On 30 August 2003, the ACCC issued a Discussion Paper reviewing the Draft Statement 
of Principles for the Regulation of Transmission Revenues. The focus of the review will 
be on improving incentives for investment and efficiency. The ACCC intends to release 
Draft Regulatory Principles in the first quarter of 2004, and final Regulatory Principles 
later in 2004.  
 
The approach to transmission regulation was considered in the COAG Energy Markets 
Review, which concluded:  
 
“Debate also centres on the type of regulation, and the regulatory philosophy which should underpin it. 
While this debate is important, the alternative regulatory philosophies are not yet fully worked out so as 
to make a valid comparison of them. The debate has further to run. 
 
This debate would be most effective if it focused on moving regulation to a less intrusive form. This may 
best be brought about by giving further consideration to regulators relying more on industry-wide than 
detailed company specific information. 
 
It is important, however, not to let any such debate impede immediate changes that are needed to address 
some obvious shortcomings with the current regulatory framework….The following changes should be 
made in relation to electricity network regulation: 
 
• Electricity distribution owners should have price, not revenue, caps. With the latter, demand can 

exceed forecasts and lead to prices too low to build and maintain the network. 
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• There should be bonuses and penalties for meeting defined service standards. These should help 
signal how the network is performing. With the current regulation there is an incentive only to cut 
costs, which can work to the detriment of the network. 

 
• Uncertainty must be reduced. There needs to be greater clarity on how the gains from cost 

reductions will be shared over time, and greater certainty on how particular investments will be 
treated in the cost base.”36 

7.3 TNSP Obligations 
A revenue cap needs to be set against defined obligations to be met by the TNSPs, and 
standards to be observed. In other words, it is not possible to set a reasonable price for a 
service (in this case, through setting a revenue cap) without defining what that service is. 
The obligations of TNSPs are discussed in section 6.  In summary 
 
• Reliability standards: Reliability standards account for around 80% of investment. 

They are imposed through Schedule 5.1 to the Code. State-based legislation, 
licences and customer contracts clarify the requirements of Schedule 5.1 for a 
specific TNSP, or impose additional obligations; 

 
• Service standards: TNSPs are required to follow operational procedures which give 

the market advance notification of outages but have no specific obligations on 
availability or other service standards. VENCorp contracts create availability 
incentives for SPI Powernet and other contractors. The ACCC is also looking at 
the development of service standards for TNSPs; 

 
• Capacity obligations: the TNSPs make capacity available on a non-firm open access 

basis. They have no specific capacity obligation, although reliability obligations can 
require increased capacity. They have an ability (but not an obligation) to augment 
capacity where this passes the Regulatory Test, with an expectation that they will be 
able to recover the costs within the revenue cap. Where a TNSP derates capacity, as 
happened when Transgrid assumed responsibility for Snowy assets, it is unclear 
what impact if any this has on its regulated revenue. 

 
Our conclusion is that there is a lack of clarity in TNSP obligations in all three areas. In 
the absence of clarity, the impact of revenue caps is likely to be a reduction in quantity or 
quality of supply if the TNSP is indeed seeking to maximize its profit. 
 
Our recommendations in response to this are also set out in section 6. In brief, they are 
that: 
  
• the Reliability Panel should be reconstituted, report to the AEMC and undertake a 

review of the form of reliability standards, the means of imposing them, and the 
relationship between planning criteria and desired reliability standards at customer 
level;  

 
• the service standards proposed by the ACCC should be taken forward; and 
 

                                                 
36 Energy Markets Review, page 16 
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• the nature of the capacity obligation should be clarified through a clear statement of 
intent of the regulatory test for augmentation. 

 
In the absence of these steps, and in particular the work on reliability standards, it will 
prove extremely hard to set a reasonable revenue cap for TNSPs, or to develop 
incentives that ensure costs are minimized rather than outputs reduced.   

7.4 Form of Regulation 
The Code sets out a requirement for a revenue cap. It also requires that the form of 
economic regulation shall be “of the CPI-X form, or some incentive-based variant of the CPI 
minus X form”.  However, it allows scope for the ACCC to determine whether sufficient 
competition exists for the application of a regulatory approach which is more “light-
handed” than revenue capping. 
 
There has been considerable discussion of “light-handed regulation”. While it is a fine-
sounding phrase, there has been little attempt to define what it means. One possible use 
of the term is to refer to the practice in New Zealand of relying mainly on generic 
competition law, rather than industry specific regulation. As it was originally conceived in 
the mid 90s this had three components:  
 
• use of the existing competition policy regime, i.e. the Commerce Act 1986, to deal 

with anti-competitive behaviour, including the possibility of court action by private 
parties or the Commerce Commission;  

• extensive information disclosure, to make transparent the performance of 
businesses with market power; and  

• the threat of further regulation, such as introduction of price control, if market 
dominance is abused.  

 
In practice NZ has steadily tightened its regulatory regime for key utilities since the 
concept of light handed regulation was introduced. While elements of this approach will 
be applicable in Australia (and in particular information disclosure) the overall structure 
is not. 
 
A second possible interpretation advanced by the Energy Market Review is for regulators 
to rely more on industry-wide than detailed company specific information. Specifically, 
the review said: “This [regulatory] debate would be most effective if it focused on moving regulation to a 
less intrusive form. This may best be brought about by giving further consideration to regulators relying 
more on industry-wide than detailed company specific information”. 
 
This issue was also covered in the ACCC’s discussion paper which raised the choice 
between high-powered incentives (which depend on exogenous measures of TNSP 
costs) and low-powered incentives (which depend on the TNSP’s own costs). 
 
There would be substantial benefits if the costs of TNSPs could be reasonably modeled 
using industry benchmarks rather than relying heavily on the TNSP’s own costs. 
However, it would be misleading to describe this as “light-handed”. The attempt to set 
prices through use of external benchmarks may require more information, not less.  
 
In its pure form, benchmarking requires the regulator to set a revenue cap for a TNSP 
based on industry costs (not TNSP-specific costs) adjusted as appropriate for the 
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operating environment of the TNSP. To do this, the regulator needs to build a model 
which gathers information on costs in different TNSPs; identifies key aspects of the 
operating environment which could serve as explanatory variables for cost differences; 
gathers data on costs and explanatory variables, and tests the strength of alternative 
models; and uses the model to set an efficient cost based on the operating environment 
faced by the specific TNSP. 
 
The most ambitious attempts at industry-wide benchmarking to date are probably those 
undertaken in the UK electricity and water sectors. OFFER attempted this, based on 
data from the 12 Regional Electricity Companies (RECs), although the number reduced 
in succeeding price reviews through acquisitions and mergers. OFWAT made further 
progress with the 37 water only and water and sewerage businesses. OFWAT also 
strongly resisted acquisitions in this sector, to avoid loss of comparative data. 
 
This did not lead to a mechanistic setting of price caps based on industry data and the 
operating environment of the business concerned. However, it did lead to an ability to 
draw on comparative competition when reviewing the financial models for specific 
businesses. Getting this far will be challenging in Australia. In particular: 
 
• The data set is very limited, with only four TNSPs; 
 
• There is substantial variation in temperature, population density, load shapes (with 

Victoria and South Australia highly peaky, and Queensland quite flat) and other 
explanatory variables for variation in TNSP costs; and 

 
• Capital expenditure is a major element of the revenue cap for most TNSPs. 

However, TNSPs vary in the rate of growth in demand, and in the nature of the 
network which they inherited. 

 
Our conclusion is that there could be benefits from development of benchmarking, but 
that there is no panacea which is going to remove the need for well resourced and 
relatively intrusive regulation. It would be better to recognise this and address it by 
ensuring the regulator is appropriately resourced and has the necessary skills. 

7.5 Regulatory Risk and TNSP Incentives 
TNSPs are capital intensive businesses. This is the area of greatest complexity, and the 
one on which the design of regulatory approach and regulatory risk needs to focus. 
 
The ACCC has used three main powers to ensure efficient capital expenditure: a 
projected capital expenditure program which is included in the price reset, a requirement 
to apply the regulatory test to new augmentation, and an exposure of TNSPs to 
optimization risk. Our understanding of the historical and proposed future use of these 
powers is set out in Table 7 below. 
 
The approach to capital expenditure has relied on high level reviews of projected capital 
expenditure, and has left a little unclear what will happen with any overspends or 
underspends. This contrasts with the approach used in similar regulatory regimes in the 
UK, prior to the change in pool structure. Under price resets for National Grid 
Company, projected capital expenditure was closely reviewed. Small amounts of 
“conditional” expenditure were included (for example, investments which would be 
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required if load growth in a given area passed a threshold), but otherwise the capital 
expenditure program was regarded as a cap on expenditure, with no ability to recover 
expenditure above that cap.  
 
This tight limit on capital expenditure meant that NGC was able to keep any savings on 
capital expenditure that it was able to make, provided that it met performance targets. 
These were principally related to unserved energy (e.g. MWh of unserved energy), and 
the cost of constraints. The latter was included in the incentive scheme, but also closely 
reviewed by the regulator as a performance measure. 
 
Table 7: ACCC Approach to Capital Expenditure in Price Reviews 

 Historical approach Proposed approach 

Projected capital 
expenditure 
 

At the start of the regulatory period 
the ACCC rolled projected capex 
into the asset base when it is 
scheduled to become operational. 
At the start of the next regulatory 
period the asset base only included 
actual capex during the previous 
period, not projected capex. 
 

The discussion paper states that the 
Commission will “consider differences 
between the forecast capex allowance 
approved in the previous revenue cap 
decision with actual capex undertaken by a 
TNSP considering all relevant information 
for any variations between the two”. 

Role of the 
regulatory test 

The DRP preceded the regulatory 
test, and relied on a review of the 
prudency of large capital 
expenditures. 
 

Extension of the regulatory test so that it 
applies to refurbishment and replacement 
works as well as augmentation. TNSPs.  
 

Optimisation risk 

TNSPs other than VENCorp have 
been exposed to optimization risk 
on their aggregate expenditure 
program. 
 

Optimisation risk will be removed from 
TNSPs who assess augmentation, 
replacement or refurbishment capex against 
the regulatory test.  

  
 
The result is that a large amount hangs on the effectiveness of the regulatory test. It is 
sensible to have agreed rules for reviewing expenditure. However, it is unclear that the 
regulatory test will ever be fully effective as a means of disciplining TNSP expenditure: 
 
• Least cost expenditure against reliability standards requires a clear, transparent and 

soundly based reliability standard. As discussed above, further work is needed;  
 
• The regulatory test is applied to individual projects, in specific locations and for 

specific purposes. It therefore does not address the integration of sequential 
decisions into an efficient overall investment program.   

 
• TNSPs have a strong information advantage when conducting the regulatory test. 

This may reduce the value of processes for consultation with the market; and 
 
• The extension of the regulatory test to refurbishment and augmentation will further 

test the role of information disclosure, and third party review, in ensuring the test is 
carried out well. 
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Our conclusion is that the regulator should not rely solely on the regulatory test. 
Sequential decision making on investments in specific locations and for specific purposes 
(reliability or augmentation) do not necessarily sum to a good investment program. The 
ability of regulators, or of third parties, to participate in and effectively review the 
application of the regulatory test is uncertain. 
 
This suggests a possible greater use of two other regulatory powers, ex-ante approval of 
the investment program or ex-post exposure to optimization risk. 
 
In general, it should be possible to identify a reasonably firm investment program up to 
three years in advance, and an outline investment program for the remainder of the 
period. This could be used to establish a projected capital expenditure program, in 
interaction between the TNSP and the regulator. If this program was an efficient way of 
meeting defined TNSP obligations, the regulator could be relaxed about a modest degree 
of under-spending, provided those obligations were met.  
 
This would require a much clearer description of TNSP obligations, as a basis for 
developing an efficient investment program. Provided that can be achieved, more use 
could be made of a strong ex-ante cap on capital expenditure. 
 
The second option would be to rely on optimization risk. This could expose the TNSP 
to a risk on the effectiveness of their planning function: in other words, to the risk on 
value of network as a whole, rather than to the risk of specific assets passing a defined 
test. However, in addition to that desirable feature, use of an ex-post optimization risk 
exposes the TNSP to risk from changing circumstances (for example, a relocation of a 
major load) and it also exposes the TNSP to substantial uncertainty on how the regulator 
will actually exert this power. 
 
Our conclusion is that the balance of constraints exerted by the regulator should make 
greater use of ex-ante approval of an investment program, against defined obligations 
and within an incentive framework for reduction of constraint costs. However, these are 
principally issues to be taken forward by the regulator, within the framework of the 
consultation on regulatory principles.    
 
The current structure allows for substantial industry involvement through the disclosure 
and consultation obligations following the NDR Code Changes. In time, it would also be 
desirable to introduce stronger industry participation in the regulator itself. Transmission 
investments are undertaken to benefit generators and retailers, and their costs are borne 
by market participants. As a result, market participants should be involved in decisions 
on how best to incentivise TNSPs and on their investment program. 
 
We believe this is a desirable long term direction for the structure of regulation. There 
are examples elsewhere in the world which could be drawn on. However, it may be 
preferable to implement the substantial clarification of TNSP obligations and incentives 
before considering structural change to the nature of the regulatory institution. 
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8 Regional structure of  the market 

8.1 Introduction 
The NEM was established with a regional structure which overlapped very largely with 
jurisdictional boundaries. This is unsurprising, as earlier network investments had largely 
been planned on a jurisdictional basis. However, it had been considered that the regional 
structure would evolve, and this has not happened to date.  
 
The Code includes obligations on NEMMCO undertake reviews of regional boundaries, 
and on NECA to undertake a review of the criteria for change to regional boundaries. 
This work has proved very contentious, and has not led to any agreement on changes to 
regional structure. 
 
One reason this issue has proved so contentious is because it is closely related to the 
broad vision for the market. Apparent differences of opinion on regional structure often 
reflect underlying differences of opinion on objectives. Progress will only be made when 
objectives are clarified, agreed and used to drive the preferred solution. 
 
NEMMCO has also identified a need to take interim action on constraint equations 
when these create problems for reliable and efficient dispatch of the network. The 
formulation of constraint equations is related to the regional structure of the NEM. Both 
issues can affect which generators get dispatched when there is an intra-regional 
constraint.  
 
This section steps through the issues on regional structure. It starts by providing a simple 
description of why regional structure matters. It then summarises the Code obligations 
and work to date on regional structure. The next section describes the related issue of 
NEMMCO’s work on constraint equations, and the interim action suggested by 
NEMMCO. 
 
For reasons set out below, it would take two years or more to agree any changes to 
regional boundaries. There  will be a need for action before then to avoid perverse 
dispatch outcomes, and to provide clarity to market participants on how constraint issues 
will be handled. It is desirable that work on this issue is driven by a consistent set of 
objectives. Those objectives should be agreed by jurisdictions, and then used for 
consultation with the market on proposed changes to the criteria for changes to regional 
boundaries. 

8.2 Why do regional boundaries matter? 
The NEM is currently broken down into five regions: Queensland, New South Wales, 
Snowy, Victoria and South Australia. (Tasmania will join the NEM, initially as a single 
region, in 2005). Regional boundaries are the same as jurisdictional boundaries, with the 
exception of the Snowy region.  
 
The treatment of losses and constraints differs within regions and between regions. 
Within a region, prices are fixed with reference to a single node, the regional reference 
node (RRN), which is usually located near the largest load centre. The prices paid for 
generation, or charged to load, at a specific transmission node are adjusted for losses 
between the RRN and that node. 
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That adjustment is made using a static marginal loss factor. The term “static” means that 
losses are estimated and fixed for a year. The NEM is moving towards using forward 
looking loss factors, which are based on forward estimates of generation and load37.  
 
Although static loss factors are used within regions, dynamic loss factors are used 
between regions. Dynamic loss factors are calculated from a loss to flow relationship, 
allowing estimated losses to be reset every five minutes, rather than fixed for a year. This 
means that, generally, losses will be more accurately reflected in trade between regions 
than in pricing within regions. 
 
The transmission system connects generation to load, and enables competition between 
different generation sources to supply load. Constraints on the transmission system (for 
example, thermal limits on the transfer capacity on a line) can limit its ability to transfer 
electricity from generation to load. 
 
If there are constraints in the transmission system, the marginal cost of supplying an 
additional one MW may differ within a region. In other words, on occasion an additional 
MW of load in say the Hunter Valley could be met by a low cost coal generator but 
transmission constraints mean that an additional MW of load at the RRN needs to be 
met by a higher cost generator.  
 
Within a region, prices are the same at all transmission nodes, after adjustment for losses. 
In other words, within a region there is no price difference which shows that changes in 
demand in one location pose different costs to changes in demand in another location. If 
there is a constraint between regions, then prices separate. This means that inter-regional 
constraints are explicitly reflected in price differences, but intra-regional constraints are 
not. 
 
The different treatment of losses and constraints also has a bearing on the ability to 
hedge risks within and between a region. The treatment of losses simplifies intra-regional 
hedging compared to intra-regional. Constraints within a region are not reflected in price 
variations but are reflected in volume risk, since generators may be constrained off. 
Between regions, constraints are reflected in a price separation.  
 
This price separation creates a settlement residue, as generators in the exporting region 
are paid the lower price prevailing in the region, and load in the importing region is 
charged the higher price prevailing in that region. The settlement residues are auctioned 
in advance, creating an ability to hedge the risk of inter-regional price separation. 
However, settlement residues are not firm as they depend on the flows across the 
interconnector. If the interconnector is not available, or its capacity is reduced, when 
prices separate between regions the protection afforded by the SRAs is also reduced. 
 
As a result, regional structure introduces a number of simplifying assumptions within 
regions. This has a bearing on the nature and accuracy of price signals for losses and 
constraints. It also has a bearing on the ease with which risks can be priced and hedged. 
Both are important. 

                                                 
37 Queensland already uses forward looking loss factors. 
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8.3 Code obligations and work to date 
Under section 3.5 of the Code, region boundaries and regional reference node locations 
may be changed if NEMMCO determines that the current definition of a region or the 
location of a regional reference node fails to satisfy certain Code-defined criteria and is 
likely to continue to do so.  
 
Any changes to region boundaries must be approved by NECA, and NEMMCO must 
give at least 12 months notice prior to implementing such a change.  
 
In formulating a recommendation to change the regional boundaries, NEMMCO must 
base its recommendations on the following principles (provided that these principles are 
listed in order of priority and the definition of a region’s boundaries may not satisfy all 
principles): 
 

1. The boundary of a region will be closed and will enclose at least one significant 
load centre and/or generation centre.  

2. Where practicable, significant generation and/or load centres separated by 
network constraints should be located in separate regions where those network 
constraints are likely to influence the optimal dispatch of generation and/or 
scheduled load in the order of 50 hours or more in the financial year for which 
the intra-regional loss factors were pre-determined.  

3. The region boundaries should be located so that transfer limits between regions 
can be clearly defined, and transfer flows across regions easily measured, at the 
region boundary.  

4. The application of pre-determined static intra-regional loss factors within the 
proposed region and the application of a pre-determined inter-regional loss factor 
equation will not impact significantly on the central dispatch of generation 
and/or scheduled load that would result from a fully optimised dispatch process 
taking into account the effect of losses.  

5. NEMMCO must aim to minimise the variation between the set of pre-
determined loss factors and the resultant averaged intra-regional loss factors, and 
also any errors in the inter-regional loss factor equation across the trading 
intervals in the financial year for which the intra-regional loss factors were pre-
determined.  

6. Where a connection point can be assigned to more than one region such that the 
criteria set out in clause 3.5.1(b)(2)(ii), (iii) and (iv) can be met in either region, 
then the transmission network connection point will be assigned to the region 
such that the variation between the set of pre-determined intra-regional loss 
factors and the resultant averaged loss factors is minimised.  

7. Within the requirements of 3.5.1(b)(2)(i) to 3.5.1(b)(2)(v), the number of regions 
created should be minimised.  

 
The second of these criteria, in order of priority, is related to the incidence of intra-
regional constraints for 50 hours or more. Annex 5 provides information on intra-
regional constraints. NEMMCO have provided this information on a consistent basis, 
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where available, back to 1999. Annex 5 indicates that during 2002 there were several 
constraints which bound for more than 50 hours. It also shows that the incidence of 
binding constraints has been variable over the last four years. (Queensland, for example, 
saw a substantial increase in binding constraints in the 2001 calendar year, followed by a 
decrease in 2002, and data presented in Powerlink’s Annual Planning Report suggests 
that this trend will continue in 2003).  However, there are a number of intra-regional 
constraints which have in the past consistently exceeded 50 hours, suggesting that at that 
time that the criteria had been met and could have been considered likely to continue to 
do so.  
 
NEMMCO is required to annually review regions and regional boundaries. In early 2002, 
NEMMCO commenced a consultation process on proposed region boundaries to apply 
from 1 July 2003. Subsequently, the National Electricity Market Ministers’ Forum 
commenced a policy review of transmission. After consultation with NECA and the 
ACCC NEMMCO suspended its review of region boundaries until the policy review is 
completed. 
 
In addition, the Code (clause 3.5.1) required NECA to undertake a review of the 
adequacy and appropriateness of these criteria within two years of the launch of the 
NEM. NECA conducted this review as part of its review of Integrating the Energy 
Market and Network Services (RIEMNS). The draft RIEMNS report considered a 
number of options for change.  
 
NECA released the stage 1 final RIEMNS report (which did not include 
recommendations on regional criteria) in August 2001. NECA submitted the (as yet 
unpublished) stage 2 final report to the NEM Ministers Forum in January 2002 to assist 
their review of the transmission system.  
 

8.4 Objectives underlying regional structure 
The criteria in the Code are given in section 8.3. However, our impression is that there is 
no consensus around those criteria. As a result, discussions around regional structure 
often stall because they fail to address and respond to key policy objectives. 
 
The criteria in the Code are expressed in a technical form. It may be easier to build 
consensus if the criteria explicitly address a number of the key concerns over efficiency 
in the NEM, which are directly affected by regional structure. This section discusses 
additional objectives, or variations to existing objectives, and then proposes criteria. 

8.4.1 Maintenance of power system security 
 
NEMMCO needs to develop a standardised approach to constraint equations to enable 
system security to be managed within the dispatch algorithm. The alternatives are for 
system security to be managed through frequent intervention, or for system security to 
be managed through maintaining spare capacity within the network. Neither are 
desirable.  
 
The standardised approach to constraint equations will be one that places controllable 
dispatch all on the left hand side of the constraint equation. What this means, in highly 
simplified terms, is shown below. Suppose there is a constraint within a region. Some 
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generation in the region lies outside that constraint and so is competing with flows over 
the interconnector to use the constrained capacity. If NEMMCO is dispatching that 
generation within the region that has an intra-regional constraint, and generation in a 
second region that affects flows across the interconnector, the constraint equation needs 
to be of the form: 
  
 G + I ≤ C 
 
Where G is the generation in region 1, C is an intra-regional constraint in region 1, and I 
is the interconnector flow from region 2 to region, and not in the form: 
 
 G ≤ C + I 
 
This approach to constraint equations means that a security issue (all generators should 
be placed on the left hand side of the equation for effective maintenance of power 
system security) is confronting a settlement and market design issue (dispatching all 
generators on the basis of bids and offers may lead to dispatch inefficiency and reduce 
the value of SRAs as an instrument for hedging risk). Advancing these purely as a 
security issue is unsatisfactory, but NEMMCO does not have a clear steer from the 
jurisdictions on how broader market design issues should be reflected in their analysis, or 
the overall project management of the issue. 
 
A further complication arises because the regional structure for dispatch and settlement 
pays the price at the regional reference node to all generation within the region (after 
adjusting for losses). If the regional structure includes significant constraints within a 
region it will mean that the generators concerned will not have their bids set through 
competitive pressure from other generators. In other words, if a generator has a 
constraint between it and the regional reference node, it will be paid the price at the 
regional reference node, but may be effectively competing for use of the constrained 
transmission with generators from another region. 
 
This could lead to inefficient dispatch if the generator concerned has variable costs 
below the settlement price in their region, but above the variable costs of the generators 
it is displacing. The main generator in this situation, Milmerran, has low variable costs, 
which may reduce the problem in practice. However, a general solution is required. 
 
The result is that as NEMMCO implements a standardised approach to constraint 
equations for system security reasons, pricing problems under the current regional 
structure are going to become more transparent and more controversial.  By ensuring 
system security is controlled through the dispatch decision, NEMMCO can manage it 
more effectively.  However, dispatch decisions also affect the efficiency of the generation 
market and the basis for dispatch needs to be absolutely transparent 

8.4.2 Liquidity in financial markets 
Financial contracts are essential to the promotion of trade within the NEM and to 
underpin new investment. Several people raised with us the interaction between regional 
structure and liquidity in financial markets. 
 
Generators and retailers are both exposed to pool price volatility. This volatility can be 
hedged by ownership or financial contracts. Because of the strong consistency of 
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interests in effective hedging, and the relatively small number of participants, the market 
for financial contracts is predominantly bilateral, rather than mediated through financial 
markets. This is likely to continue being the case.  
 
This suggests that liquidity in financial markets is only a partial proxy for what is being 
sought. This is more accurately expressed as an ability to manage risk efficiently. 
Efficiency requires that there are correct incentives to reduce the underlying risks, an 
issue discussed elsewhere in this report. It also requires that participants are able to price 
risk well, by having a clear understanding of the risks to which they are exposed. 
 
This means that there is a trade-off between accuracy of price signals (which is likely to 
create greater volatility) and the ability of financial participants to manage risk well. An 
example raised by some market participants was the treatment of losses. There are 
undoubtedly efficiency losses through the simplifications involved in using a static 
marginal loss factor within regions. On occasion this may lead to sub-optimal dispatch, 
because of the divergence of actual loss factors from static loss factors. 
 
However, this simplification also increases the ability of market participants to hedge 
risk. Financial contracts are exposed to risk through the divergence of the nodal price 
paid to generators and the nodal price charged to load within a region. If the relationship 
of all nodal prices to the regional reference node is fixed and certain, this element of risk 
is much easier to price. As a result, a degree of inefficiency, borne by all consumers 
within a region, acts to support financial markets, competition and trade – also bringing 
benefits to consumers within the region. 
 
Markets with a higher degree of regional disaggregation, or with full nodal pricing, have 
much greater volatility in nodal prices and, self-evidently, more volatility in nodal price 
differences than the static relationship within NEM regions. There can also be problems 
in pricing and managing those risks.  
 
The experience in New Zealand has been that expected prices (as in some form of pre-
dispatch price) at a node may be very different from actual prices. If there is a delay in 
establishing nodal prices, consumers and generators can face price shocks after 
consumption and generation decisions have been taken. The option to mitigate risk by 
altering generation or consumption decisions is lost or reduced. 
 
The difficulty in pricing contracts for nodes can create a lack of liquidity in financial 
markets. This often leads to a relatively small number of hubs being used as the basis for 
trading, with other transmission nodes being required to write contracts against those 
hubs. Again, this can leave a risk which is hard to price or manage at nodal level. 
 
The risks can be reduced if parties have rights to price separation between nodes (that is, 
some form of FTRs). However, this does not remove the problem. Establishing FTRs 
can be a time consuming and problematic process, as it has been in New Zealand. The 
level of FTR cover for market participants, based on an ex-ante feasible level of 
simultaneous transfer capacity, is likely to be problematic, and may well leave substantial 
risks which are not covered. 
 
The discussion above has covered possible impacts of nodal pricing on risks. This study 
is not recommending a move to nodal pricing. However, similar issues arise as additional 
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regions are created. If the risks allocated to market participants are predictable, then it 
should be possible to price risk and maintain liquidity in financial markets. If they are 
not, and participants are exposed to unpredictable risks or uncertainty, this would reduce 
liquidity. This is a powerful argument for the criterion in the Code, to minimise the 
number of regions, subject to consideration of other criteria. 
 

8.4.3 Generator Market Power 
We also considered whether regional structure creates a significant difference in market 
power. Market power implies an ability to sustain high profits, which in turn means an 
ability to sustain prices above efficient entry prices. The NEM allows for capacity 
shortages to be signalled through high prices. There have been periods of high prices 
followed by substantial generator entry.  
 
Periods of high prices not followed by generator entry would suggest a degree of market 
power. In general, if generators are able to raise pool prices at periods when there is not a 
shortage of capacity, due to inadequate competition in the wholesale market, this may 
not be followed by generation entry. However, this is an issue of the structure of 
generation and level of competition, not of regional structure.  
 
The regional reference node is in an area of high demand and low supply. This can mean 
that lower cost generation is constrained off from supplying the node. Assuming 
unchanged bidding behaviour, the effect of more regions would generally be to reduce 
prices. In other words, the marginal generator will either be the same generator as for the 
regional reference node, or a lower cost generator who is constrained off from setting the 
price at the regional reference node.  
 
Allowing for changes in bidding behaviour, prices may be less affected. However, in 
general generators will not be able to sustain bid prices that are above current levels, and 
so their market power, if this is understood as a sustained ability to earn returns above 
competitive market levels, will not be increased. 
 
There could be exceptions to this. The main example quoted to us was far north 
Queensland. Two high cost diesel generators provide the marginal supply this area when 
constraints bind on the transmission line. Those generators previously operated as 
constrained on plant. They presently operate under grid support contracts. Both 
arrangements mean that they are not setting the system marginal price.  
 
If there was a separate region in far north Queensland, and they were dispatched in the 
spot market, then they would on occasion set system marginal price. This would lead to a 
substantial increase for those periods.  
 
A higher price in a region is a signal for market entry. There are however economies of 
scale in generation, and this means that there are effectively economies of scale in the use 
of competitive spot markets. If a region is small and distant from other generation, ex-
ante prices may be sufficient to attract generation entry, but the impact of any generation 
of efficient size may be to drive prices down. While these factors can apply in any 
market, they will be particularly marked in a small region. While large regions may require 
a relatively short period of high prices and high profits to signal generator entry, since the 
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impact on prices after entry will be less, a small region could require a prolonged period 
of high prices and high profits. 
 
This is a feature of the relatively low population density in areas of the NEM, and the 
long distances in the transmission network. It creates problems regardless of regional 
structure. As a result, we did not see evidence that changes to regional structure would 
alter generator market power. 

8.4.4 Static and dynamic efficiency 
Earlier analysis has focused on static efficiency. Much of this has considered the possible 
level of static efficiency losses due to use of static loss factors within a region, and 
dynamic loss factors between regions. 
 
A second issue is the impact of constraints on static efficiency. Intra-regional constraints 
can lead to generators being unable to supply the regional reference node within their 
region. If they are able to supply a second region, then they may be paid the regional 
settlement price in the first region, but displacing generators in the second region.  
 
This may or may not lead to a loss of static efficiency, depending on the variable 
operating costs of the generators concerned. However, as a general principle the market 
relies on competition between generators to create incentives for cost-reflective bids. The 
regional structure should promote effective competition in generation. 
 
The structure should also promote dynamic efficiency in generation investment. 
Investment decisions are dominated by the availability and cost of fuel, but are also 
influenced by the transmission costs. However, they are also influenced by the regional 
structure of the market and the direct and indirect costs of transmission capacity, 
including: 
 
• the impact of regional structure on the system marginal price of the generator’s 

output;  
 
• the risk of the generator being constrained off due to inadequate transmission 

capacity; 
 
• any direct transmission connection costs borne by the generator; and 
 
• the impact of losses on generator dispatch and payment.  
 
The current criteria include a specific trigger for Code change, namely creation of a new 
region when network constraints within a region are likely to influence the optimal 
dispatch of generation and/or scheduled load in the order of 50 hours or more. During 
this study we have not sought to revise this criterion, which would require an ability to 
assess the costs of this constraint. However, we note (a) it is useful to have a specific 
trigger for material impact, which can initiate a change to regional structure; and (b) it 
would be preferable for this to reflect the cost of constraints rather than the hours. 
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8.4.5 Allocative efficiency and avoidance of price shocks 
The regional reference price shows the marginal cost of supplying the regional reference 
node. It could be argued that there is a loss of allocative efficiency if there are major 
constraints within a region. This is because lower cost generators might become the 
marginal supplier at nodes other than the regional reference node if there was an increase 
in the number of regions.  
 
The significance of this impact would require modelling of bidding behaviour after any 
regional change: it is unlikely to be lasting, since efficient entry costs are not changed by 
regional structure: and it might be offset by transitional arrangements, such as the 
introduction of FTRs, which provided any new settlement residues to generators. As a 
result, we are not convinced this is a material issue. 
 
Allocative efficiency is affected by the stability of the regional boundary structures. A 
stable system of regional boundaries will help to encourage investment and long-term 
inter-regional contracting. It may therefore be desirable to establish a regional structure 
which is expected to be reasonably robust for a period of, say, five years.  
 
There is also a policy issue of protecting consumers from price shocks. This is unrelated 
to efficient market design, but is important to the political acceptability of any changes to 
regional structure. A number of markets have introduced nodal pricing at generator level 
but retained uniform or zonal prices for load, including Singapore, New York and 
NEPOOL. Other markets have retained zonal pricing for both generation and load, 
including Nordpool, the NEM, and Alberta.  
 
The existence of markets with nodal pricing for generation and zonal or uniform prices 
for load suggests that this is feasible. However, we would note that the markets 
concerned differ markedly from the NEM in their physical characteristics (for example, 
the extent of transmission constraints) and in the structure of their locational marginal 
price for generation. In addition, the separation of nodal prices for generation and load 
may increase the difficulties faced by generators in hedging. As a result, care will be 
needed in transferring market arrangements elsewhere with this feature to the NEM. 
 
The smearing of nodal prices for load could be designed to leave aggregate revenues 
unchanged. In aggregate there would be no separation between the prices for generators 
and retailers/major load. However, at individual nodes, there would be a separation. This 
would be similar to the use of an uplift in the original design of the England and Wales 
pool. An uplift payment can create problems for hedging, and this would need to be 
considered within the design of any separation between prices for generation and load. 
 

8.5 Future arrangements 
Regional structure is a complex issue. As we said in our proposal: 
 

“This consultancy will not reach a final and definitive view and full agreement on 
issues such as the nature of the regulatory test for new transmission investments, the 
role of FTRs or the regional structure of the market. This is not an admission of 
defeat but of realism – each of these issues is detailed, complex and requires both 
analysis and a consultative process.” 
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However, substantial value would be added if the jurisdictions could agree what policy 
objectives they are seeking to achieve, and could establish a structure to ensure that these 
issues are addressed in the design of interim and long term responses to the design of the 
regional structure of the market. 
 
It will not be possible to revise the criteria, undertake a review and implement change to 
regional boundaries in under two years. First, the proposed new criteria will need to be 
taken through the Code change process. Then, the regional boundaries will need to be 
reviewed against the revised criteria. Finally, the Code requires NEMMCO to give at least 
12 months notice prior to implementing a change to regional boundaries.  
 
Interim measures proposed by NEMMCO could, however, have significant impacts on 
the regional structure for market settlement. It is important that consistent policy 
objectives drive both interim and longer term responses.  
 

8.6 Recommended Objectives 
The recommended objectives to underpin work on both the future management of 
constraint equations, and the future consideration of regional structure, are: 
 
• Transparent and effective processes for maintenance of power system security:  

o The regional structure should assist use of dispatch of generation through 
the central dispatch process as the primary means of controlling network 
flows to remain within technical limits, rather than manual intervention 
or conservative safety margins for network capability.   

 
• Static and dynamic efficiency 

o Dispatch of generation and scheduled loads should seek to maximise 
producer and consumer surplus on the basis of bids and offers submitted 
by participants for the purpose, subject to technical limitations such as 
network constraints. 

o The regional structure of the market should promote dynamic efficiency 
in generation investment.  

o The regional structure of the market should promote effective 
competition in generation, and maximise the incentive for scheduled 
participants to submit offers and bids that are reflective of opportunity 
cost. 

o The regional structure should minimise the productive efficiency losses 
from a mismatch between static load factors and actual marginal losses. 

o Significant generation and/or load centres should be located in separate 
regions where network constraints bind for 50 hours or more (or where 
network constraints exceed a defined cost threshold).   

 
• Ability to manage and price risks 

o Arrangements for dispatch and settlement should be transparent and 
predictable. 

o Intervention in the dispatch and settlement by the market operator 
should be minimised, and where required there should be transparency 
and consistency in the basis for intervention. 
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o Increased efficiency of price signals should be balanced against impacts 
on the ability of market participants to price and efficiently manage risk.  

o The system of regional boundaries should be stable, to encourage 
investment and long-term inter-regional contracting.  

 
• Allocative efficiency and avoiding  price shocks 

o Prices for transmission nodes within a region should be reasonably 
reflective of the marginal cost of supply of electricity to that node 

o The effect of changes to regional structure or settlement arrangements 
should minimise the impact on final consumers. 

 
• Ease of implementation 

o The boundary of a region will be closed and will enclose at least one 
significant load centre and/or generation centre.  

o The region boundaries should be located so that transfer limits between 
regions can be clearly defined, and transfer flows across regions easily 
measured, at the region boundary.   

• Minimising the number of regions 
o Subject to these criteria, the number of regions created should be 

minimised.  
 

8.7 Project Management 
 
The structure for managing this issue needs to bring together the market participants 
affected, the system operator and the jurisdictions. Our recommendation is that: 
 
• The jurisdictions endorse or revise the revised criteria for change to regional 

boundaries, set out in this report, and initiate consultation with the market on 
changes to the criteria in the Code; 

 
• The jurisdictions ask NEMMCO to undertake and implement a review and 

adjustment of regional boundaries against these criteria. Our expectation is that 
application of the criteria set out in this report would lead to an increase in the 
number of regions, reflecting the existence of a number of significant intra-regional 
constraints. It might also lead to some reduction or redrawing of existing regional 
boundaries; 

 
• These criteria are also used as the basis for interim management of issues arising 

from NEMMCO’s consideration of constraint formulation which relate to the 
regional structure for market settlement; and 

  
• The jurisdictions establish a working group to take forward these issues.  
 

− The working group should have an independent chair, and, as a minimum 
include representatives of generators, retailers and major users. NEMMCO 
should participate and provide secretariat support and a lead role in analytic and 
advisory work; 
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− TNSPs will also need to participate. This might be through observer status, 

since they can be regarded as providing a transport service, or as full 
participants. There would also be value in having representation of the interest 
of efficient and effective financial markets, perhaps drawn from AFMA; 

 
− The jurisdictions should participate in meetings. It might be desirable that they 

did so through observer status, and retained approval rights (or delegated them 
to the AEMC) when the major policy issues are resolved and a preferred way 
forward is clear. 

 
 
Our recommendation is that the jurisdictions should:  
• Consult with NEMMCO, and endorse or amend the criteria set out in this 

report as an accurate reflection of their policy objectives;  
• take the revised criteria through the Code Change process, and initiate a 

review of regional boundaries against those criteria; and 
• establish a working group to oversee the analysis of interim arrangements 

which impact on the regional structure for market settlement, and ensure a 
smooth integration between interim work and longer term solutions. 
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9 Paying for Transmission 

The providers of regulated transmission services need to be paid a reasonable price for 
their services.  The level of charges is broadly set by the ACCC reviews of maximum 
allowable revenue, while the structure of transmission prices is set by the Code. Under 
the current Code provisions, network users bear the costs associated with connecting 
their facility to the ‘shared’ grid, while the costs of the shared grid are recovered from 
customers only (and not generators).  
 
NECA conducted a review of transmission and distribution pricing in 2001. The review 
concluded that: 
 
• the costs of the existing shared transmission network should continue to be recouped from 

network customers. It found that, as this approach was sound in theory, and no more 
or less distortionary than the alternatives in practice, there would be no demonstrable 
material net benefit from change; but   

 
• generators should in future pay a share of the costs of new investments in the shared network 

– on the grounds that they, as well as consumers, benefit from reductions in network 
constraints. It considered the mismatch between those who benefit from new 
investment and those who pay to be a flaw which could lead to inefficient investment 
and inappropriate locational decisions38. 

  
While the concept of beneficiary pays is generally supported, concerns were raised that in 
practice it would be difficult and contentious to implement, and therefore might not 
deliver the expected benefits. The ACCC, for example, considered that in the absence of 
a rigorous and transparent methodology for identifying the beneficiaries of proposed 
investments, calculations of the beneficiaries would be arbitrary and the results 
susceptible to dispute by the parties. It authorised changes to the Code in December 
2001, which required, among other things, that NECA develop a robust methodology for 
implementing the “beneficiary pays” principle for new network investment. NECA 
released a discussion paper in early 2002, but has now ceased work on this issue.  
 
The CoAG Energy Markets Review also examined the question of transmission pricing. 
It argued that exposing market participants to cost-reflective network prices is important 
to create appropriate commercial incentives to encourage the efficient use and 
development of networks. The Review, however, considered transmission pricing issues 
to be unresolvable until more fundamental questions had been addressed:   
 

The Panel acknowledges that transmission network pricing raises a number of complex issues 
which are yet to be resolved. However, it is unlikely that a sustainable solution to these issues 
can be achieved in the absence of more fundamental structural and regulatory reform. 
Accordingly, the Panel has sought to address those more fundamental priorities, which are a 
prerequisite to resolving the network pricing issues39. 

 

                                                 
38 NECA (1999) Transmission and Distribution Pricing Review: Final Report (Vol 1, p.9).  
39 Energy Market Review (2002) p. 133 
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Regardless of the regional structure of the market, and regardless of the rights to 
congestion rents (that is, price differences between regions or nodes), there will be a need 
for transmission companies to earn a reasonable return. This will be larger than the sums 
available from congestion rents, and primarily backward looking (so a recovery of actual 
costs) rather than forward looking (and so an indicator of transmission value).  
 
The recovery of sunk costs primarily raises distributional, rather than efficiency issues – it 
has little incentive effect, although it can still be highly sensitive. In contrast, the question 
of who pays for new network assets does raise efficiency questions. If the practical 
implementation issues can be overcome, a move towards ‘beneficiary pays’ pricing for 
new network assets would improve efficiency by providing new investment signals.  
 
The NEM institutions are the appropriate bodies to conduct work on transmission 
pricing structures. While transmission pricing structures may raise policy issues of 
concern to jurisdictions, these issues can be accommodated through general policy-
setting processes, such as the proposed power for Ministers to be able to make directions 
to the AEMC.   
 
Recommendation: Ask the NEM institutions to proceed with the development of 
practical steps to improve the structure of transmission pricing, and consultations 
with market participants on the proposals.  
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10 Managing risk 

10.1 Background 
The NEM is in many respects similar to the England and Wales pool, although with a 
number of poor design features of that pool removed. These included the removal of the 
explicit capacity mechanisms in the England and Wales pool, making the NEM an 
energy-only market.  
 
As an energy only market the NEM includes high risks, both by the nature of its design, 
and due to its operating environment. Generators only get paid if dispatched. Prices are 
reset every five minutes, with the system marginal price being set for each half hour. The 
system marginal price averages around $33 - $38/MWh, but can rise to $10,000/MWh.  
 
As a result, a significant proportion of generators’ revenue is due to short, high price 
periods. The incidence of high price periods is affected by the bidding behaviour of other 
generators, the capacity of the transmission system, and the level of demand. Demand is 
highly affected by temperature. Weather conditions, particularly in South Australia and 
Victoria, can lead to large fluctuations in the level and duration of peak demand. 
 
The volatility of energy prices creates substantial risks to both generators and retailers. 
However, those risks are inverse. As a result, risks within a region can be efficiently 
managed by a variety of financial arrangements between generators and retailers, ranging 
from short term contracts to joint ownership. 
 
The NEM also requires inter-regional trade, to ensure there is sufficient competition at 
different points in the merit order. The natural hedge between generators and retailers is 
reduced if they are in different regions. Price separation between regions can mean that 
the generator and retailer face substantially different prices 
 
The natural counter-party to an inter-regional hedge is the owner of the rights to the 
congestion rents – that is, to the value accruing from price differences between the 
regions. The NEM incorporates an auction of these congestion rents. When prices 
separate between regions, this creates a settlement residue. This residue arises because 
generators in the exporting region are paid the lower price than load in the importing 
region. The rights to these residues are periodically auctioned through the settlement 
residue auctions (SRA). This enables market participants to hedge inter-regional risk, by 
buying the rights to settlement residues for a period. Those rights are similar to the non-
firm financial transmission rights, or transmission congestion contracts, which exist in a 
number of other markets. 
 
The SRAs are not firm. They provide a right to the residues which accrue due to physical 
flows along the interconnector. If flows are reduced for any reason, prices can still 
separate but the holders of SRAs have a reduced hedge, or no hedge, against their 
exposure to that price separation. 
 
Market participants respond to that lack of firmness in a number of ways. Participants 
can buy additional SRAs to provide what they regard as a firmer hedge. Traders routinely 
estimate the degree of additional cover, for example, buying SRA units equivalent to 1.8 
times the capacity to be hedged. In addition, a number of market participants offer 
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financial products which include a firm inter-regional hedge. These instruments may be 
underpinned by ownership in both markets, but can also be supported by (non-firm) 
SRAs. 
 
Although inter-regional risks can be hedged, and this can support inter-regional trade, 
there is strong anecdotal evidence that financial instruments to hedge this risk are 
expensive, and that this forms a limit on inter-regional trade and so the promotion of 
competition in the NEM. The ACCC has argued this, based on confidential commercial 
data. A number of generators and retailers have also stated that they are cautious of the 
costs and risks associated with inter-regional trade. 

10.2 Future arrangements 
There are three ways in which the framework for transmission can enable the 
development of inter-regional trade: 
 
• reducing the underlying physical risk; An example would be measures to ensure that 

transmission capacity will be available during high price periods; and 
 
• increasing the ability to price risk; and 
 
• creating the right incentives on parties able to influence risk. 
 
The underlying physical risk arises from the extent of inter-regional transfer capacity  and 
its availability at times of high prices. An appropriate level of capacity should emerge 
provided reliability standards and the regulatory test are correctly designed. The service 
standards being developed by the regulator should promote efficient availability. 
 
Uncertainty will be reflected in high costs. Where market participants can fully 
understand and price a risk, costs are likely to decline. The two main issues discussed in 
this report which affect the ability to price risk are availability of the networks (discussed 
above), and the interaction of regional structure and dispatch. 
 
Incentive structures will be affected by the party which issues and under-writes any 
financial instruments. At present, NEMMCO periodically auctions the settlement 
residues. These can be used to support the purchaser’s own hedging arrangements, or to 
support the sale of inter-regional hedges.  The SRAs auctioned by NEMMCO are not 
firm. The purchaser rather than NEMMCO bears the financial risk associated with their 
lack of firmness. 
 
The revenues from auction of settlement residues have been below the actual residues. 
This is illustrated in the table below. This means that the market is getting poor value 
from the auctions compared with other possible uses of settlement residues (such as 
using them to reduce TUOS charges). 
 
We assume the under-pricing of the settlement residues reflects the uncertainty 
associated with them. As discussed above, the recommendations in this report should 
reduce the underlying risk, increase the ability to price risk and so make the market for 
SRAs more efficient. 
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Table 8: Settlement Residue Auctions 

 1999/00 2000/01 2001/02 2002/03 Total  

Proceeds of SRA’s 75 31 86 61.5 253.5 

Actual residues 114 52 98 119.6 383.6 

 Proceeds as a % of actual residues 66% 60% 88% 51% 66% 

 
A third alternative is to allocate financial risk in the market to provide the right incentives 
on parties able to manage the underlying risks. Two possibilities have been suggested: 
that a firm FTR could be issued by NEMMCO, or by TNSPs. 
 
It would be possible for NEMMCO to underwrite a firm FTR. This could be based on a 
conservative estimate of the expected level of firm inter-regional transfer capacity that 
could be simultaneously provided by transfer capacity in the NEM. The benefits of this 
are unclear. Offering a firm instrument based on non-firm residues requires the pricing 
of risk. NEMMCO has no balance sheet and would, inevitably, need to adopt a very 
conservative stance. It is unclear what benefits would arise by transferring the pricing of 
risk from businesses with a balance sheet to a business without a balance sheet.  
 
Benefits could arise if NEMMCO could take action to reduce underlying risk, and this 
gave them the incentives to do so. NEMMCO can of course take many actions which 
affect the risks of inter-regional trade. It dispatches the market, and frequently needs to 
intervene in dispatch decisions. It has a deep understanding of constraint equations, and 
is responsible for developing and consulting on their future treatment. 
 
However, all of these roles require NEMMCO to be completely neutral and unbiased. If 
NEMMCO could be seen to be protecting the financial position it has taken by under-
writing firm FTRs (or more simply, if market participants simply suspected this could be 
the case) this would be damaging to its integrity as system operator. Our conclusion is 
that it is undesirable to alter NEMMCO incentives. In the absence of a change of 
incentives, there are no benefits from getting NEMMCO to price financial risk, and 
some disadvantages. 
 
A second possibility would be to get TNSPs to underwrite a firm FTR. TNSPs can do a 
good deal to reduce underlying risk in the market. They are responsible for planning and 
investing in interconnection capacity. Their operations determine the availability and 
transfer capacity of the network. All of these directly affect the risk of price separation 
between regions.  
 
Our preference would be that these benefits are achieved through incentives for TNSPs 
rather than through under-writing of an FTR. The effect might be similar. However, the 
confidence of market participants in the common carrier features of transmission might 
be reduced if TNSPs had financial obligations to specific parties in the market, rather 
than a service standard or other incentive imposed by the regulator on behalf of all 
market participants. 
 
These are essentially conservative recommendations, to continue with the use of non-
firm rights to congestion rents in their current form. However, some modest changes to 
the current SRA instrument could improve its value.  
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NEMMCO convened a working group to review the SRA process in 2001/02. The 
working group recommended changing the auction rules to allow inter-temporal linking40 
of SRA bids. (This recommendation has been implemented).  The working group also 
recommended the SRA trading horizon from twelve months to two years (with a smaller 
volume of units offered for auction in the second year). While much shorter than the 20-
year FTRs considered by some market designers as the basis for transmission investment, 
this would better align the coverage of the SRA instrument with the over-the-counter 
market.  
 
A subsequent report prepared for NEMMCO by Tavis Consulting considered further 
changes to the SRA product required to accommodate ‘loop flows’ (which could 
potentially arise as a result of new interconnectors). This report proposed introducing a 
modified auction structure that builds on the existing SRA, but allows for loop flows and 
negative residue, which it considered would make it easier for participants to trade inter-
regionally41. The key proposed new or modified features include: 
 
• Auctioning rights to units of notional transmission capacity between any pair of 

Regional Reference Nodes, with no requirement that they be adjacent to each other. 
This modification is required to accommodate loop flows.   

 
• Introducing two-way contracts, so that unit owners receive settlement residues when 

prices at the exporting node are lower than at the importing node, but make 
payments when prices at the exporting node are higher than the importing node; and 

 
• Distributing the total market wide settlements residue (including payments for net 

negative residues) proportionally to unit owners, so that the risk of non-availability of 
the transmission grid is averaged across all unit owners. This increases certainty 
regarding the level of firmness of the product. 

 
These issues cannot be finally resolved until the issues of regional structure and 
settlement discussed in Section 8 are further developed. In particular, the use of two-way 
contracts is integrally related to the treatment of counter-price flows and negative 
settlement residues.  
 
Recommendation: Incorporate further development of the SRA structure within 
the work program on constraint formulation and regional structure.  
 
 

                                                 
40 The current SRA product has a term of three months, with capacity to forward purchase units to obtain 
inter-regional settlement residues for up to twelve months. Inter-temporal linking of bids gives participants 
a spread of contract terms of 3, 6, 9 or twelve months. 
41 Tavis Consulting (2002). Financial Transmission Rights in the Australian National Electricity Market. A 
report prepared for NEMMCO.  
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11 Summary of  Conclusions and Recommendations 
 
In section 3 of this report, we assessed the performance of the regulatory framework for 
transmission against the objectives set by the NEM Ministers. We found that overall, the 
market has performed well but that there is a requirement for significant incremental 
change. We concluded that: 
 
• The framework for investment in interconnection between regions has been 

contentious and led to delays. The framework should ensure timely identification and 
implementation of future investments in inter-regional transmission which are 
economically justified.  

 
• There has been significant investment in transmission, but it is hard to assess whether 

the overall investment program has been efficient. The future regulatory framework 
should promote efficiency in transmission investment.  

 
• The framework has successfully facilitated substantial investment in generation. 

Further investment will be required, and the future framework should ensure 
dynamic efficiency in generation investment. 

 
• There is strong anecdotal evidence of TNSP operational decisions having significant 

market impacts. The regulatory framework should promote transparency and 
predictability in TNSP decisions, and provide incentives to minimise market impacts.  

 
• The different handling of losses and constraints within and between regions can 

create static efficiency losses. The framework should ensure an appropriate response.  
 
• The current regional structure leads to some loss of static and dynamic efficiency, 

although there is no consensus on the scale. The failure to implement changes to 
regional structure when Code criteria are met, or to initiate changes to the Code 
criteria, is leading to significant uncertainty in the market.  

 
• The high cost of inter-regional hedges deters electricity trading between regions. The 

regulatory framework should reduce the underlying physical risks, and increase 
transparency to enable traders to price the risks more easily.  

 
Although alternative competing models have been advanced for the development of 
transmission in the NEM, there is no fully developed alternative to current ‘common 
carriage’ model, and there are no simplified rules for investment decision making that can 
make the common carriage model work without discretionary decision making on new 
investment requirements.  
 
Consequently, the problems we have identified must be addressed within a framework 
that continues to rely on a common carriage model for transmission. This requires co-
existence of market based approaches to electricity generation and retail, and regulated 
transmission networks; which can best be achieved through a clear dividing line between 
the regulated and market sectors, and a requirement for the networks to be transparent 
and predictable in their investment and operational decisions.  



Regulatory Framework for Transmission   Final Report 

  

 
82 

We have therefore made a number of recommendations to improve the clarity of the 
obligations placed on TNSPs in relation to service standards, reliability and capacity 
obligations; to improve the planning and investment processes and information 
disclosure. We have also recommended approaches to addressing problems with the 
regional structure of the NEM, and to managing risk. Table 9 summarizes these 
recommendations, and shows how they address the problems identified in Section 3 of 
this report.  
 

Table 9: Problems with Current Framework and Recommended Response 

Problem Recommended Response 

The framework for investment in 
interconnection between regions has 
been contentious and led to delays. 
The framework should ensure timely 
identification and implementation of 
future investments in inter-regional 
transmission which are economically 
justified.  

• Initiate consultations on Code changes to remove 
the mandated time lags inherent in the regulatory 
test, and to remove the right to convert for 
unregulated investment.  

• Develop a power for the AEMC, on advice from 
NEMMCO, to direct TNSPs to take potentially 
economic interconnector investments through the 
consultation and appraisal processes defined in 
the Code. 

There has been significant investment 
in transmission, but it is hard to 
assess whether the overall investment 
program has been efficient. The future 
regulatory framework should promote 
efficiency in transmission investment.  

• Establish a reporting relationship from the 
Reliability Panel to the new AEMC.  

• Request the Reliability Panel to undertake a 
review of the appropriate instrument for imposing 
reliability standards, and the appropriate form of 
reliability standards, and to develop common 
instruments and form, although not necessarily 
common standards. 

• Clarify that the regulatory test for augmentations 
includes market benefits. 

• Maintain a predominant reliance on profit 
motivated TNSPs constrained by disclosure 
obligations and economic regulation. Make 
greater use of ex-ante approval of the investment 
program. 

The framework has successfully 
facilitated substantial investment in 
generation. Further investment will be 
required, and the future framework 
should ensure dynamic efficiency in 
generation investment. 
 

• Clarify the locational risks borne by generators by 
improving the transparency of reliability standards 
and the workings of the regulatory test. 

• Provide information to investors through a 
national transmission plan which summarises the 
opportunities in the long term, and investments in 
the medium term, on a national basis. 

• Implement changes to regional boundaries as 
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Problem Recommended Response 

required against new agreed criteria. 

There is strong anecdotal evidence of 
TNSP operational decisions having 
significant market impacts. The 
regulatory framework should promote 
transparency and predictability in 
TNSP decisions, and provide 
incentives to minimise market 
impacts.  

• Maintain a requirement for consultation and 
forward scheduling of outages.  

• Introduce an incentive program which reflects the 
marginal cost of constraints. 

• Calibrate any incentives in line with TNSP 
controllable costs.  

The different handling of losses and 
constraints within and between regions 
can create static efficiency losses. The 
framework should ensure an 
appropriate response.  

• Agree objectives to guide NEMMCO’s work on 
formulation of network constraints, and future 
consideration of regional boundaries. 

 

The current regional structure leads to 
some loss of static and dynamic 
efficiency, although there is no 
consensus on the scale. The failure to 
implement changes to regional 
structure when Code criteria are met, 
or to initiate changes to the Code 
criteria, is leading to significant 
uncertainty in the market.  

• Agree revised criteria for change to regional  
boundaries, and for interim work which has an 
impact on the regional structure of market 
settlement 

• Seek a Code Change to establish revised criteria,  
and implement a review against those criteria. 

• Establish a working group to manage short term 
issues, and a smooth interaction with longer term 
solutions. 

The high cost of inter-regional hedges 
deters electricity trading between 
regions. The regulatory framework 
should reduce the underlying physical 
risks, and increase transparency to 
enable traders to price the risks more 
easily.  

• Reduce risks by ensuring that interconnects which 
are economically justified proceed, and by 
clarifying the nature of the regulatory test for 
augmentations. 

• Reduce risks by appropriate incentives for TNSPs 
to ensure interconnector availability when its 
value is high. 

• Require NEMMCO to reduce uncertainty on 
dispatch processes, and their impact on 
interconnector flows, through taking forward its 
work on a consistent formulation for network 
constraints against agreed policy objectives.  

• Incorporate further development of the SRA 
structure within the work program on constraint 
formulation and regional structure.  
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Annex 1 : Terms of Reference 
 
 

Transmission regulation 

Terms of Reference 

16 July 2003 

Background 

The National Electricity Market Ministers Forum (NEMMF) has been established to 
oversee policy development in the National Electricity Market (NEM). 
 
At its meeting on 1 November 2002, the NEMMF endorsed the following transmission 
policy initiatives to provide the basis for further work:  
 
• The regulatory framework for transmission should be amended to recognise that: 

- the fundamental role of transmission is to provide a transportation service in the 
NEM; 

- in certain cases transmission competes with generation and demand-side 
management; 

- there is a central and ongoing role for the regulated provision of transmission in the 
NEM, and some scope for competitive provision;  

 
• the framework for transmission investment, as embodied in the Code and the ACCC 

regulatory test, will be reviewed to ensure stable and clear rules for both regulated 
and market transmission investment to occur, leading to the efficient provision of 
transmission capacity; 

 
• alternative models for network planning and investment decisions, and operation 

need to be considered and evaluated; 
 
• consideration needs to be given to how performance incentives on regulated TNSPs 

can be implemented and what adjustments are required to the current revenue cap 
arrangements, so that TNSPs can adequately manage the risks associated with this 
reform; 

 
• consideration of whether current transmission pricing arrangements should be 

revised and what net benefits would result from any potential revisions; 
 
• consideration of whether there are net benefits in introducing more regions in the 

NEM including consideration of a modified regional pricing model whereby price 
impacts to most or all customers can be mitigated; 

• assess in what form financial transmission rights (FTRs) represent appropriate 
instruments to manage risk associated with trading over transmission networks and 
whether FTRs provide a mechanism to fund new investment in the transmission 
system; and 
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• development of an accountability framework for transmission provision in the NEM 
to include consideration of alternative governance structures to achieve clear 
accountability arrangements. 

 
Furthermore, on 29 November 2002, the Ministerial Council on Energy agreed that further 
reform of the National Electricity Market (NEM) be undertaken to:  

• Strengthen the quality, timeliness and national character of governance of the 
energy markets, to improve the climate for investment.  

• Streamline and improve the quality of economic regulation across energy markets, 
to lower the cost and complexity of regulation facing investors, enhance regulatory 
certainty and lower barriers to competition. 

• Improve the planning and development of electricity transmission networks, to 
create a stable framework for efficient investment in new (including distributed) 
generation and transmission capacity. 

• Enhance the participation of energy users in the markets, including through demand 
side management and the further introduction of retail competition, to increase the 
value of energy services to households and business. 

• Further increase the penetration of natural gas, to lower energy costs and improve 
energy services, particularly in regional Australia, and reduce greenhouse emissions. 

Many of these initiatives have direct and indirect implications for work that needs to be 
done on the NEM arrangements as they relate to transmission. 
 
The effective operation of the transmission system is vital to competition in electricity 
generation and retailing. Indeed the focus of the NEM reforms was originally on 
developing arrangements to encourage greater interconnection between the States to 
facilitate generation and retailing competition.  
 
Over the years this focus has shifted to create a market in the provision of network 
services. However, the development and approval of the Market Network Service Providers 
(MNSPs) provisions in the Code has been problematic, leading to significant uncertainty 
regarding the approval processes for transmission investment, unclear responsibilities for 
network reliability and performance, and unduly long administrative processes which have 
hindered the development of an efficient  national electricity market.  
 
Under the MNSP provisions two unregulated interconnectors (Murraylink and Directlink) 
have been built. The complications surrounding the SNI and Murraylink projects has 
highlighted serious shortcomings in the regulatory arrangements. These problems have 
delayed the SNI project for years, exposing South Australian customers to higher than 
necessary electricity prices, and have created significant uncertainties for potential investors 
in the network and generation projects. Delays in these investments will stifle the 
achievement of the reform aims and could invite further interventionist policies in the 
future if these issues are not immediately and comprehensively addressed. 

Review requirements  

The purpose of this review will be to assist the Ministers determine the appropriate way 
forward for transmission regulation. NEM Ministers therefore seek recommendations for 
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reform of the regulatory arrangements for transmission based on a high-level cost-benefit 
analysis of the ‘dual’ (regulated and unregulated) transmission planning and investment 
arrangements. This analysis should be informed by recent NEM and relevant international 
experience. 
 
In particular, NEM Ministers seek specific recommendations based initially on a qualitative 
analysis, on the institutional and regulatory changes required to: 

• improve the climate for investment in electricity generation and networks; 

• lower the cost and complexity of regulation facing investors, enhance regulatory 
certainty and lower barriers to competition;  

• improve the planning and development of electricity transmission networks, to 
create a stable framework for efficient investment in new (including distributed) 
generation and transmission capacity. This should incorporate an examination of 
the effectiveness of the current arrangements for defining the boundaries of NEM 
market regions and the operations of the inter-regional settlement residue auction in 
terms of facilitating inter-regional hedging. If necessary, the consultant should make 
recommendations to improve these arrangements to provide greater certainty for 
market participants and to facilitate inter-regional electricity trading.  

In considering these issues the consultant is to ensure the recommendations support the 
original intent of the NEM – to ensure the development of an effective transmission 
system, focussing on improved interconnection between jurisdictions to support 
competition in generation and retailing, relying overwhelmingly on regulated investments to 
achieve this aim.  
 
Having settled on a set of agreed changes in consultation with the NEMMF the consultant 
may then be required to: 

• estimate the likely net benefits gains from these changes based on a well founded 
economic analysis; 

• highlight any problems associated with implementing the agreed set of changes and 
make specific recommendations to the NEMMF on the basis of this analysis, and in 
particular to identify a possible Code change (if necessary) to give effect to the 
report’s recommendations. 

Process and timetable 

Consultants will be required to work closely with the Transmission Working Group set up 
under the NEMMF. It is proposed that there will be a series of regular meetings with 
jurisdictional representatives through the course of the consultancy. Key reporting dates 
include: 

o Appointment of Consultant – 23 July 

o Overview of report methodology – 8 August 

o Jurisdictional Feedback – 13 August 

o Draft Report – outlining proposals for institutional and regulatory change – 30 
August 

o Draft report Feedback from NEMMF – 12 September 
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A final report is expected on the initial recommendations by 30 September 2003. Upon 
consideration of the results of the first stage of analysis the NEMMF will decide whether to 
proceed to the second stage of quantitative assessment of the recommendations. If the 
second stage of work is required by the NEMMF, a completion date and budget will be 
agreed at the time.  
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Annex 3 : Meetings & Contacts 
 
Organisation 
 

Contacts 

ACCC Ed Willett, Commissioner 
Joe Dimasi, Executive General Manager, Regulatory Affairs Division 
 

ACT Treasury 
Energy Policy Unit 
Economic Management 
Branch 
 

Glenn Bain 
David Butts 
 

Aurora Energy 
 

Peter Davis, General Manager, Aurora Retail 
Daren Hill, Retail Regulatory Manager 
 

Commonwealth Securities Ltd 
 

Michael Smiddy 
 

CS Energy Ltd Ron Roduner, General Manager Trading 
John Barbera, Manager Regulation 
 

Department of Industry, 
Tourism & Resources 

Drew Clarke, Head of Division, Energy and Environment 
Kevin O’Brien, General Manager, Energy Market Reform 
 

Department of Infrastructure, 
Victoria 
 

Richard Bolt, Executive Director, Energy & Security 
Peter Naughton, Manager, Wholesale Markets 

Department of the Prime 
Minister and Cabinet 

Russell Higgins, Associate Secretary/Chair, Energy Task Force 
Ian Cronshaw, Energy Task Force Secretariat 
 

Department of Treasury and 
Finance, South Australia 

Garry Goddard, Executive Director, Microeconomic Reform & 
Infrastructure 
Vince Duffy, Principal Project Officer 
Pina Bria, Project Officer 
 

Department of Treasury and 
Finance, Tasmania 

Richard Sulikowski, Director, Energy Markets 
Dave Roberts 
Phil Bayley 
 

Edison Mission Energy 
Australia Ltd 

Robert Driscoll, Managing Director and Chief Executive Officer 
Paul Hyslop 
 

ElectraNet SA Ian Stirling, Chief Executive 
Geoff Teitzel, Executive Manager Finance and Corporate Development 
Rainer Korte, NEM Development and Regulation Manager 
John Thompson, Manager, Planning 
 

Energex Limited Richard Abraham, Regulation Manager Wholesale Markets 
Louise Dwyer, Regulatory Affairs Manager, Retail 
 

Ergon Energy Rebecca Myers, Energy Regulation Manager, Retail 
Michael Callow, Senior Regulation Analyst 
Darren Barlow, Manager, Strategic Relations 
 

ESIPC John Eastham, Chairman 
NECA Director and Chairman Reliability Panel 
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Organisation 
 

Contacts 

Essential Services 
Commission 

John Tamblyn, Chairperson 
 

Farrier Swier Consulting P/L Geoff Swier 
 

Frontier Economics Pty 
Limited 

David Briggs, Director 
Danny Price 
 

Hydro Tasmania 
 

Roger Gill, General Manager, Special Projects 
David Bowker, Manager, Market Development 
 

InterGen (Australia) Pty Ltd Carlo Botto, Head of Energy Risk Management 
 

Macquarie Generation Russell Skelton, Manager Marketing & Trading 
Peter Shields, Regulations Officer 
 

Minister for Energy Industries 
and Resources, Victoria 
 

The Hon. Theo Theophanus, MLC 

Mountain Associates Bruce Mountain, Principal 
 

NECA 
 

Stephen Kelly, Managing Director 
Peter Adams, Project Leader 
Mark Wilson, Senior Consultant 
 

NEMMCO Murray Chapman, Head of Market Development 
Stuart James, Market Development 
Charlie Macaulay, General Manager – Development & Strategy 
Brian Spalding, General Manager – Power Exchange 
 

New South Wales Ministry of 
Energy & Utilities 
 

Brian Steffen, Director General 
 

New South Wales Treasury 
 

Kevin Cosgriff, Executive Director Resource Allocation 
Peter Hoogland 
 

Powerlink Queensland Gordon Jardine, Chief Executive 
Simon Bartlett, General Manager Network 
 

Snowyhydro Limited 
 

Roger Whitby, Executive Officer, Trading 
Kevin Ly, Manager, Market & Regulatory Strategy 
 

SPI PowerNet Charles Popple, General Manager Commercial 
 

Stanwell Corporation Limited Paul Simshauser, General Manager Marketing & Trading 
Denis Warburton, Spot Trading Manager 
 

Tarong Energy Corporation 
Limited 

Greg Hesse, Senior Manager Regulatory Affairs Marketing and 
Trading Business 
 

Transend Networks Pty Ltd Richard Bevan, Chief Executive Officer 
 

TransEnergie Australia Tony Cook, Managing Director 
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TransGrid Philip Gall, Manager/Regulatory Affairs 
Ashok Manglick, Manager/Project Development 
 

Treasury, Queensland 
Office of Energy 
 

Loretta Boman, Manager Electricity Markets & GOC Review 
 

TXU Australia Pty Ltd Peter Carruthers, Regulatory Manager, Wholesale Gas 
Ben Skinner, Manager, NEM Policy 
 

VENCorp Matt Zema, Chief Executive Officer 
Joe Spurio, Manager, Energy Strategy 
 

Westpac Institutional Bank 
 

Paul Quilkey, Global Head, Westpac Energy 
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Annex 4 : NGC Incentive Schemes 
 

This paper provides an overview of the NGC Incentive Schemes prior to the introduction 
of NETA. 
 
There were four separate incentive schemes. Those covering Energy Uplift and 
Transmission Losses were negotiated between suppliers and NGC via the Electricity Pool. 
Those covering Transmission Services Uplift and Reactive Power Uplift were governed by a 
condition in NGC’s transmission licence. 
 
Uplift 
 
The costs of maintaining system security and quality of supply, the costs of paying for plant 
made available to NGC but not used and the costs associated with providing sufficient 
capability for restoring the system following a blackout, are collectively known as Uplift 
costs. NGC was incentivised on three elements of Uplift; 
 

• Transmission Services Uplift (TSU) – the transmission related costs contained 
within Operational Outturn, together with the costs of Ancillary Services (such as 
Response and Frequency Response but excluding Reactive Power); 

• Reactive Power Uplift (RPU) – the costs that arise from Ancillary Services contract 
payments for Reactive Power; 

• Energy Uplift (EU) – the remaining Operational Outturn costs arising from 
generator availability changes, generator shortfalls and demand forecast errors. 

 
Unscheduled Availability (payments made to generators that are not included in the 
unconstrained schedule but are available to generate at short notice) is a component of 
Uplift but is not an incentivised stream.   
 
RPU and TSU were part of NGC’s licenced activities. This means that NGC paid the Pool 
for the costs of RPU and TSU and then NGC charged suppliers. Given NGC’s 
responsibility for charging suppliers directly for RPU and TSU, a revenue restriction was 
included in NGC’s licence, which embodied the incentives on it to manage Transmission 
Services Uplift and Reactive Power Uplift. 
 
The payments by suppliers for the other components of Uplift, namely Energy Uplift and 
Unscheduled Availability Payments, were arranged through the Pool. That is the costs were 
added to the Pool Purchase Price to give the Pool Selling Price. Given that NGC could 
influence the costs of Energy Uplift to an extent, suppliers within the Pool negotiated 
directly with NGC incentive arrangements for Energy Uplift which were then incorporated 
into the Pool Rules. Since NGC could not directly influence the level of Unscheduled 
Availability payments, there was no incentive scheme associated with these payments. 

Transmission Losses 
 
Transmission losses were subject to a separate incentive arrangement that was also 
incorporated into the Pool rules. The costs associated with losses were smeared back to 
suppliers by the application of a uniform scaling factor to demand. Given that NGC could 
influence the costs of transmission losses, the Pool negotiated directly with NGC regarding 
incentive arrangements for transmission losses. 
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The incentive schemes were of the sliding scale type comprising target levels, sharing 
factors to provide incentives on NGC to reduce Uplift levels below the targets, and caps 
and collars to limit the revenues and losses that would arise if Uplift were either 
considerably below or above target. 
 

Performance of NGC Incentive Scheme 
 
Historic Data for the years 1993/94 – 1998/99 of NGC’s incentive schemes is available. 
From 1993/94 – 1995/96 NGC was incentivised on Transmission Services Uplift, Energy 
Uplift and Reactive Power. From 1996/97 – 1998/99 the incentive scheme was changed 
and Transmission Losses were included. The table below shows the historic uplift costs in 
£m, all in April 1999 prices. 
 
 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 
Transmission Services 
Uplift 

508.4 395.8 263.6 257.6 224.8 210.5 

Energy Uplift 97.5 64.3 51.9 47.9 60.6 12.4 
Reactive Power 58.6 54.8 54.4 54.4 54.3 44.6 
Unscheduled Availability 
Payments (B) 

24.8 273.1 329.4 270.9 77.4 92.9 

Total Uplift Costs (A) 689.3 788.0 699.3 630.7 417.0 360.3 
Transmission Losses (C)    143.3 132.0 132.4 
Total Incentivised Costs 
(A+C-B) 

   503.1 471.6 399.8 

NGC Incentive Payment 
(D) 

 28.4 25.4 9.8 10.6 10.4 

Total Costs (A+C+D)    783.8 559.6 503.2 
Source: NGC Incentive Schemes from April 2000, Transmission Services Uplift and Reactive Power Uplift Schemes, A 
Decision Document, Feb 2000, P14 
 
Transmission Services Uplift reduced year on year, achieving a 59% reduction over the 
whole period. Energy Uplift reduced by 87% over the whole period. Reactive Power costs 
has reduced by 24% over the whole period. The costs of Transmission losses has fallen 8% 
since incentives were introduced in 1996/97. 
 
The 1999/00 pre-NETA incentive schemes consisted of target ranges, caps and collars, 
asymmetric sharing factors and maximum gains and losses. These are detailed in the table 
below. 
 
Scheme 

12 Target
Incentivised Range Asymmetric 

Sharing Factors 
Maximum 
Gain/Loss

Transmission 
Services Uplift 

£219m £176m-£304m 50% below target 
25% above target 

+/-£21m 

Reactive Power 
Uplift 

£46.5m £41.5m-£56.5m 50% below target 
25% above target 

+/-£2.5m 

Energy Uplift £25m £0-£65m 12% below target 
5% above target 

+£3m/-
£2m 

Transmission 
Losses(1) 

5.05-5.25TWh 4.73-5.57TWh 50% below target 
25% above target 

+£4m/-
£2m 
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(1) – Although the losses incentive scheme is based on volumes, these are translated into revenues or costs 
using a price of £25/MWh. 

 
The example overleaf shows the Transmission Services Uplift scheme. 
 

  NGC Profit 
 
 
 
 
 
        TSU break even point 
 
 
 
 
 
 
The principles of the incentive scheme is that if NGC manage to reduce the outturn costs 
below the target level, it keeps a proportion of the savings, subject to a cap. If the outturn 
costs are above the target level, NGC must pay a proportion of the extra costs subject to a 
collar. 

£176m 

-£21m

£21m

£219m

£304m
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Annex 5 : Historical Data on Intra-regional Constraints 

Path 2002 2001 2000# 1999# 

Queensland intra-regional constraints 

FNQ1 120 194 119.9 18.5
CQNQ2 404 599 49.8 N/A
CQSQ 43 92 19.5 22
SEQ to Gold Coast3 91 17 77.4 N/A
Tarong to SEQ* 17 72 0.8 9

NSW intra-regional constraints 

NSW total   203.4 96
Bayswater to Liddell* 12 6  
Canberra to Sydney - 15  
Eraring to Newcastle4 18 10  
Mt Piper to Wallerawang - 29  
Vales Pt to Munmorah5 59 80  

Victoria intra-regional constraints 

South Morang transformer6 120 266 N/A N/A
South Australia intra-regional constraints 

Pelican Pt single contingency7 184 -   
SESA8 70 94 N/A N/A

Snowy intra-regional constraints 

Murray to Tumut* 100 - N/A N/A
Notes: 
* The form of intra-regional constraints within Queensland affecting NSW to Queensland and 

within Snowy affecting Victoria to Snowy and NSW are the subject of a consultation. In 
particular, NEMMCO believes the current formulation of the Tarong to Brisbane and 
Bayswater to Liddell constraints tends to bind more frequently than is necessary. 

# In 1999 and 2000 intra-regional constraint hours are reported only for constraints defined as 
intra-regional.  In some cases (eg Victoria and South Australia) intra-regional network 
limitations were factored into inter-regional constraint equations.  The constraint hours 
reported in 1999 and 2000 may thus not be directly comparable with later years because of 
the different basis on which they were collected. 

1 Powerlink advises that transfers into Far North Queensland were higher than average over 
the last summer period due to abnormally dry weather conditions. In the Queensland Annual 
Planning Report 2002, Powerlink has identified an augmentation requirement to the area over 
the 2004 to 2006 time period. 

2 Powerlink has entered into network support agreements with some generators in northern 
Queensland. The figure reported for 2002 includes all periods of constraint, including those 
managed by network support agreements. NEMMCO does not consider that periods of 
congestion that are managed through a network support agreement contribute to the total 
number of hours of a binding intra-regional constraint.  

3 The SEQ – Gold Coast power flow is managed through an agreement whereby southerly 
flows on the Directlink market network service provider are runback during binding 
conditions. NEMMCO does not consider that periods of congestion that are managed 
through this arrangement contribute to the total number of hours of a binding intra-regional 
constraint. 
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4 In the NSW Annual Planning Report 2002, TransGrid has proposed line rearrangements and 
reconnections at central coast power stations that will relieve constraints between Eraring and 
Newcastle. TransGrid has advised this work has been approved and will be completed in 
2004. 

5 TransGrid has augmented the network in the Vales Pt-Munmorah area. This work was 
completed by around Easter 2002. Since that time, there have been no binding constraints on 
that path. The work referred to in Note 4 will also relieve the potential for this constraint to 
bind in the future. 

6 The St Morang transformer constraint is represented as a constraint on the Vic-Snowy 
interconnector. 

7 The Pelican Point single credible contingency constraint has been variously represented as 
either a constraint on Pelican Point or on the V-SA interconnector. NEMMCO’s current 
policy is to first constrain off Pelican Point to its minimum load and then to constrain V-SA 
flow if necessary. 

8 Thermal constraints on the 132kV network between South East Substation and the Tailem 
Bend area are represented as constraints on the V-SA interconnector. 

 
 


