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Chapter 1 — Executive Summary

1.1

1.2

EXECUTIVE SUMMARY

Introduction

ElectraNet SA operates and maintains South Australia’s high-voltage electricity
transmission network.

The network connects the State’s electricity generators and interconnector with
South Australia’s 1.5 million end-users of electricity, including households, industry
and business, via 5,500 kilometres of transmission lines covering a total area of
200,000 square kilometres.

As such, the network is an integral part of South Australia’s economic infrastructure,
and its operation and performance over the regulatory period will play a significant
role in the future development of the State.

From 1 January 2003, the Australian Competition and Consumer Commission
(ACCC) will commence regulation of the non-contestable elements of
ElectraNet SA’s electricity transmission network in accordance with the National
Electricity Code (NEC).

As a result, determination of ElectraNet SA’s entire regulated income will rest with
the ACCC.

This application sets out ElectraNet SA’s total regulated revenue requirement for the
five and a half year regulatory period from 1 January 2003 to 30 June 2008 to
operate, maintain and upgrade the network to meet forecast growth in customer
demand and the performance standards applicable to the transmission network.

Role of Transmission

ElectraNet SA is the only regulated transmission network service provider operating
in South Australia.

The primary function of ElectraNet SA’s transmission business is to build, operate
and maintain the “electricity transmission highways” that transport electricity from
generators and interconnectors to distribution networks and large direct connect
customers.

As the backbone of the State’s overall electricity system, the transmission network is
fundamental to maximising the net economic benefits of the national electricity
market to South Australian industry and consumers, and ensuring a secure and
reliable supply of electricity.

Therefore, it is critical that the ACCC revenue determination provide ElectraNet SA
with sufficient funds to expand, refurbish, maintain and operate the transmission
network efficiently and effectively to meet these objectives.

As the submission outlines, the network requires significant investment over the next
five-and-a-half years to ensure that development of both the network and the State’s
electricity system can meet the challenges and opportunities faced by South
Australia over the regulatory period and beyond.
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1.3

1.4

The challenges and opportunities over this period include:

e Expanding and upgrading the network to meet higher forecast growth in
electricity demand (actual customer demand levels are already 200 to 300 MW
higher than was allowed for in the 1999 South Australian Electricity Pricing
Order (EPO) and this inevitably requires additional capital investment).

e Developing the network to facilitate new sources of generation, including from
renewable energy sources;

e Improving and expanding existing and planned interconnectors;
e Maintaining the network’s high performance and reliability levels;

e Replacing and refurbishing network assets that have reached the end of their
economic and technical life;

e Minimising transmission costs for end-users despite a number of network
characteristics that limit operational efficiencies; and

e Prudently increasing network capacity to remove network constraints and
thereby increase competition in the South Australian electricity market for the
benefit of end-users of electricity.

Regulatory Environment and Risk

As the ACCC will determine the regulated network’s entire operating and capital
expenditure allowance, the revenue review has significant implications for the
overall performance of South Australia’s electricity system and the social and
economic well being of South Australia.

The ACCC Draft Regulatory Principles sets out the approach that the ACCC
proposed in May 1999, subject to a public review process, to determine a network’s
maximum allowable revenue in accordance with an accrual building block and
forecast costs of service methodology.

At the time of submitting this Application, the Draft Regulatory Principles document
remains unfinished. The lack of finalisation of this document has created a
significant level of uncertainty as to how ElectraNet SA’s application will be
assessed by the ACCC. This uncertainty and the consequential risks have been
highlighted by the ACCC as it has recently commenced reviews on Service
Standards, Prescribed Services and ODRC Guidelines, all of which are fundamental
to ElectraNet SA’s regulated business in which it has an investment of over $1,000
million. Investor risk is therefore exacerbated by the lack of conclusion to the Draft
Regulatory Principles.

Application Summary

In preparing this application, ElectraNet SA has undertaken a comprehensive review
of its asset management plan and developed detailed plans for network
augmentation, asset maintenance, monitoring and refurbishment to ensure that the
needs of South Australian electricity users and generators can be met.

Page 1-2
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While ElectraNet SA’s total revenue requirement in this application is built up from a
number of building block elements, it is critical to note that the overall submission is
framed by a $409 million (in nominal price terms) capital upgrading, refurbishment
and expansion program to augment the network and to replace and refurbish ageing
network assets.

Capital investment in the network has been minimal in the period prior to
privatisation, which means that network capacity is insufficient to meet the projected
increases in customer electricity demand, or the demands of new interconnector
capacity and renewable energy developments without significant capital investment
during the regulatory period.

Some 24 per cent of assets are already more than 40 years old and will reach the
end of their technical and economic lives during the regulatory period.

Without a significant program of asset replacement and refurbishment during the
regulatory period, equipment failure and supply interruptions will inevitably increase,
which in turn will impact on the overall reliability of South Australia’s electricity
system.

In short, the outcome of this review is critical to the future operation of the network
and will underpin the capacity of the State’s total electricity system to support the
economic development and investment growth predicted for the State.

The costs of the required transmission investment program are justified by the
benefits to electricity users, in terms of continued reliability of electricity supply and
lower overall electricity costs due to increased competition in the wholesale
electricity market.

ElectraNet SA is confident that its proposed investment program — which involves
more than 100 separate upgrading and refurbishment projects in both regional and
metropolitan areas of the network — will deliver clear customer benefits, both in the
short and long term.

Transmission charges presently account for less than 10 per cent of total electricity
costs for end-users. Independent studies have shown that the benefits of a strong
and reliable transmission grid far outweigh its small relative costs. The investment
program proposed by ElectraNet SA would only increase transmission costs to the
average South Australian end-user by an estimated 40 cents a week. The benefits
of the investment program far outweigh this small increase in transmission costs.

The following provides a summary of the key issues and cost drivers associated with
each building block element detailed in the application.

1.4.1 Cost of Capital

The assessment of an adequate rate of return is of critical importance to
ElectraNet SA. Regulated rates of return in recent ACCC revenue decisions
have been inadequate to provide the necessary incentives for private
investment in the transmission network although the economic benefits to
consumers and the market of additional prudent investment in the
transmission network will far outweigh the relatively small increase in
transmission costs involved.
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An inadequate rate of return will result in the necessity for ElectraNet SA to
critically review its proposed investment program and could result in
increased constraints on the grid with corresponding price spikes in the
wholesale price of electricity in South Australia.

ElectraNet SA requires a minimum nominal post-tax cost of equity of
13.66% to justify private investment in the transmission network. This rate
has been determined using the Capital Asset Pricing Model (CAPM) and
parameter values recommended by the Network Economics Consulting
Group (NECG). This cost of equity equates to a post-tax nominal WACC of
8.66% and a nominal vanilla WACC (used to calculate the return on capital)
of 10.03%. The rate of return is based on the following:

e A nominal risk free rate of 5.90%, based on the 40-day average yield
on 10-year Commonwealth Government bonds, as of 4 March 2002;

e A debt margin of 1.72% above the nominal risk free interest rate
leading to a nominal pre-tax cost of debt of 7.62%;

e A market risk premium of 6.5%;
e An asset beta of 0.45 and an equity beta of 1.12;

e An increment to the cost of equity capital for asymmetric risk of 0.5%;
and

e An imputation factor (gamma) of 0.5.
1.4.2 Opening Asset Base

ElectraNet SA’s assets have been valued at $994.4 million as of 1 January
2003 by rolling forward the 1 July 1999 asset base established by the
South Australian Government after correcting material errors in that
valuation.

The jurisdictional asset valuation contained material errors as it omitted
easement and financing costs for most of ElectraNet SA’'s assets. The
opening asset value includes adjustments for these omissions consistent
with the treatment in other regulatory decisions made by the ACCC.

Failure to make the necessary adjustments would leave the network
significantly undervalued and would not provide ElectraNet SA with “a
sustainable commercial revenue stream™. Unless these errors are
corrected, ElectraNet SA’s rate of return would be well below the level
required to be fair and reasonable®.

Any decision by the ACCC that fails to properly address this fundamental
issue will cause ElectraNet SA to reassess its position and would likely
impact on future investment decisions.

' National Electricity Code, Clause 6.2.2(b).
National Electricity Code, Clause 6.2.4(c).
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1.4.3

1.4.4

1.4.5

Capital Expenditure

ElectraNet SA has a projected capital expenditure program of $409 million
(in nominal price terms) to meet South Australia’s needs over the regulatory
period by:

e Meeting independent forecasts of growth in customer demand while
adhering to the service standards required by the National Electricity
Code and the South Australian Transmission Code (current and
forecast customer demand levels are 200 — 300 MW higher than was
allowed for in the EPO, and require additional investment);

e Facilitating new interconnector developments that will provide
significant benefits to South Australian industry and electricity
consumers, including the SNI interconnector and an upgrade to the
existing SA-Victorian interconnector (these developments will reduce
interconnector constraints and improve the ability to contract for
electricity from interstate, thereby increasing competition in the energy
market that will put downward pressure on electricity prices in South
Australia);

e Augmenting the shared transmission network to accommodate new
power station developments in South Australia, including various wind
farm developments that are expected to take place in response to the
Federal Government’s renewable energy policy; and

¢ Replacing aged and technologically obsolescent assets to ensure the
ongoing reliability of the transmission network.

ElectraNet SA has applied a probabilistic methodology to forecasting
capital expenditure due to the uncertainties involved in forecasting future
developments.

Depreciation

Consistent with the approach previously adopted by the ACCC,
ElectraNet SA has made an allowance for “economic depreciation” which
offsets straight-line depreciation by the annual inflation effect on the
regulated asset base.

On the basis of this approach ElectraNet SA has calculated an allowance
for economic depreciation that trends from $13.8 million in 2003/04 to $17.6
million in 2007/08 in nominal price terms.

Operating Expenditure

It is essential that an adequate allowance be made for the ongoing
operation, maintenance and refurbishment of the transmission network in
order to maintain a secure and reliable transmission network that will meet
the needs of South Australian industry and electricity consumers.

In forecasting the required operating and maintenance expenditure for the
regulatory period, ElectraNet SA has developed a comprehensive asset
management plan with long-term objectives. The plan takes into account
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information obtained through leading (early warning) asset indicators, risk
assessment and industry benchmarking.

While independent benchmarking demonstrates that ElectraNet SA’s
operating and maintenance expenditure is low by world standards, it would
not be prudent to continue at these low levels during the forthcoming
regulatory period. The historic levels of asset maintenance and
refurbishment are not sustainable if the long-term reliability of the
transmission network is to be safeguarded. It is essential that operating and
maintenance expenditures be increased above current levels during the
regulatory period to avoid adverse reliability impacts on South Australian
industry and electricity consumers.

ElectraNet SA faces increased operating costs in the following areas:

e Increased expenditure on asset refurbishment and network monitoring
due to its ageing network and to maintain network reliability, consistent
with best practice asset management and expenditure levels of other
Australian TNSPs (a looming issue facing South Australia is the large
proportion of assets that must be replaced in the next regulatory period
and beyond. Some 24% of ElectraNet SA’s network assets are already
more than 40 years old and will be at the end of their technical and
economic life during the regulatory period);

e Higher insurance costs including self-insurance provision to manage
uncompensated risks that threaten the ongoing viability of the
transmission business in South Australia; and

o Additional obligations under the National Electricity Code to coordinate
planning and operation of the transmission network with the National
Electricity Market.

Estimated Taxes Payable

Based on the ACCC’s benchmark gearing level of 60% and the network’s
tax depreciation profile, ElectraNet SA’s estimated taxes payable trend
from $13.3 million in 2003/04 to $17.8 million in 2007/08 in nominal price
terms.

The estimated taxes payable are offset in the total revenue requirement by
the value of franking credits. A value of 0.5 has been adopted consistent
with recent ACCC regulatory decisions.

1.5 Total Revenue Requirement

Using the ACCC'’s building block approach and the ACCC’s approach to modelling
capital additions to the regulated asset base, ElectraNet SA has determined that the
following revenues are necessary to undertake the major investment program that is
required to upgrade and expand the network during the regulatory period, and to
fund the ongoing operation of the network. Financial indicators analysis confirms
that at least this level of revenue is necessary to provide funding for the required
investments without jeopardising the ongoing financial viability of the business and
thereby adversely affecting transmission network services in South Australia.

Page 1-6
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Table 1.1: Summary of ElectraNet SA’s MAR, 2003 to 2007/08 ($nominal)

Jan-Jun 2003/04 2004/05 2005/06 2006/07 2007/08
2003 ($m) ($m) ($m) ($m) ($m) ($m)

Return on capital 484 99.8 107.4 114.2 121.5 129.0
Return of capital 4.2 13.8 14.7 15.9 16.9 17.6
Operating expenses 36.8 74.2 76.3 78.4 815 82.1
Taxes payable 5.5 13.3 14.7 15.8 16.7 17.8
Less franking credits (2.7) (6.7) (7.4) (7.9) (8.4) (8.9)
Unadjusted revenue 921 194.5 205.8 216.4 228.3 237.6
allowance

Smoothed MAR 92.1 194.5 205.0 216.0 227.6 239.9

Six-month transitional period

The ACCC’s approach to introducing capital additions to the regulated asset base is
inappropriate given the large capital investment program that must be funded during
the regulatory period (refer to Section 9.6). During the review process that follows
the submission of this Application, ElectraNet SA intends to propose an alternative
approach to the ACCC that is more precise and is revenue neutral in NPV terms.

As the following events are outside of ElectraNet SA’s control, it is proposed that
pass through adjustments to the MAR be allowed for material costs in relation to the
following events, if these costs arise during the regulatory period. No allowance for
these events has been made in the total revenue requirement:

e Additional contracted network support services (subject to the outcome of
discussions with the ACCC);

e Material increases in ElectraNet SA’'s operating costs or risk exposures
resulting from future NEM or other legislative or regulatory changes;

e A change in the way or rate at which any rates and taxes are imposed on
ElectraNet SA;

e Catastrophic events such as bushfires, major earthquakes or terrorist attacks
where the cost of these events exceeds either ElectraNet SA’s insurance cover
and deductible limits or, where insurance is unavailable, the self-insurance
provision made in the revenue cap; and

e Changes to service obligations imposed upon ElectraNet SA through changes
to the South Australian Transmission Code or the NEC.

A definition of materiality and rules for implementing a pass through amount will be
discussed with the ACCC during the review process.
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2.1

2.2

REVENUE CAP APPLICATION

Introduction

From 1 January 2003, the Australian Competition and Consumer Commission
(ACCC) will commence economic regulation of the non-contestable elements of
ElectraNet SA’s electricity transmission network in accordance with the processes
set out in Chapter 6 of the National Electricity Code (NEC).

ElectraNet SA is required to submit a revenue cap application to the ACCC setting
out its revenue requirement for the regulatory period based on the elements of the
building block approach adopted by the ACCC.

In accordance with this requirement, ElectraNet SA hereby submits its formal
revenue cap application.

Code Requirements

Clause 6.2.2 of the NEC specifies the following objectives of the transmission
revenue regulatory regime to be administered by the ACCC.

“The transmission revenue regulatory regime to be administered by the
ACCC pursuant to this Code must seek to achieve the following outcomes:

(a) an efficient and cost-effective regulatory environment;
(b) an incentive-based regulatory regime which:

(i) provides an equitable allocation between Transmission Network
Users and Transmission Network Owners and/or Transmission
Network Service Providers (as appropriate) of efficiency gains
reasonably expected by the ACCC to be achievable by the
Transmission Network Owners and/or Transmission Network Service
Providers (as appropriate); and

(i) provides for, on a prospective basis, a sustainable commercial
revenue stream which includes a fair and reasonable rate of return to
Transmission Network Owners and/or Transmission Network Service
Providers (as appropriate) on efficient investment, given efficient
operating and maintenance practices of the Transmission Network
Owners and/or Transmission Network Service Providers (as
appropriate);

(c) prevention of monopoly rent extraction by Transmission Network Owners
and/or Transmission Network Service Providers (as appropriate);

(d) an environment which fosters an efficient level of investment within the
transmission sector, and upstream and downstream of the transmission
sector;

(e) an environment which fosters efficient operating and maintenance
practices within the transmission sector;
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() an environment which fosters efficient use of existing infrastructure;

(g) reasonable recognition of pre-existing policies of governments regarding
transmission asset values, revenue paths and prices;

(h) promotion of competition in upstream and downstream markets and
promotion of competition in the provision of network services where
economically feasible;

(i)  reasonable regulatory accountability through transparency and public
disclosure of regulatory processes and the basis of regulatory decisions;

() reasonable certainty and consistency over time of the outcomes of
regulatory processes, recognising the adaptive capacities of Code
Participants in the provision and use of transmission network assets;

(k) reasonable and well defined regulatory discretion which permits an
acceptable balancing of the interests of Transmission Network Owners
and/or Transmission Network Service Providers (as appropriate),
Transmission Network Users and the public interest as required of the
ACCC under the provisions of Part IlIA of the Trade Practices Act.”

The review of this revenue cap application must seek to achieve these objectives.

Regulatory Principles

The ACCC published its Draft Statement of Principles for the Regulation of
Transmission Revenues on 27 May 1999 (Draft Regulatory Principles). This
document requires ElectraNet SA to make its formal revenue cap application at least
eight months prior to the expiry of the current regulatory period, or in other words by
30 April 2002.

The Draft Regulatory Principles document sets out the approach that the ACCC
proposed to use, subject to a public review process, to determine a TNSP’s
maximum allowable revenue in accordance with an accrual building block and
forecast costs of service methodology.

The ACCC has demonstrated its application or adoption of some of these principles
in its regulatory decisions for other TNSP’s including TransGrid, Snowy Mountains
and Powerlink. The ACCC has provided further guidance in relation to its regulatory
approach by:

e Writing to TNSP’s on 27 April 2001 identifying a number of changes to the Draft
Regulatory Principles that will be taken into account when considering future
revenue cap decisions;

e Publishing on 9 May 2001 a draft Statement of Regulatory Principles for the
Regulation of Transmission Revenues — Information Requirements Guidelines
that, amongst other things, sets out the information that should accompany the
TNSP’s revenue cap application; and

e Releasing on 25 October 2001 its post-tax revenue model (PTRM), which the
ACCC applies in its regulation of Australian utilities.
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2.5

However, the Draft Regulatory Principles document remains unfinished and
considerable uncertainty still exists regarding the practical implementation of many
of these principles. This factor is significant in adding to the regulatory risk
ElectraNet SA faces.

These risks are highlighted by the ACCC recently commencing reviews on Service
Standards, Prescribed Services and ODRC Guidelines. While ElectraNet SA
welcomes these reviews, this revenue cap application will be submitted before any
of these reviews is completed. There are also a number of other significant reviews
of the National Electricity Market and NEC underway that could increase
ElectraNet SA’s risk profile and costs during the forthcoming regulatory period.
ElectraNet SA may make a submission to the ACCC on these matters later in this
revenue review process when the direction of the reviews may be better known.

These additional regulatory risks must be taken into account in the asymmetric risk
factor when determining ElectraNet SA’s required cost of capital for this revenue cap
determination.

Regulatory Control Period

ElectraNet SA is making this revenue cap application for a five and a half year
regulatory period from 1 January 2003 to 30 June 2008.

The Draft Regulatory Principles requires the regulatory period to be a minimum of
five years. However, the application is based on a five and a half year period in
order to align the regulatory period with the Australian financial year, with the first six
months from 1 January to 30 June 2003 being treated as a transition period.

Alignment with the financial year will simplify, and provide consistency with, the
reporting and forecasting processes outlined in the ACCC’s draft Statement of
Regulatory Principles for the Regulation of Transmission Revenues — Information
Requirements Guidelines, and will thereby avoid duplication and help to minimise
regulatory reporting costs.

Regulatory Compact

The Draft Regulatory Principles states that:

“Effective incentive-based regulation will include an explicit level of service,
for which the TNSP has been provided by the regulator with sufficient
income to maintain the assets necessary to provide that level of service’.

ElectraNet SA’s revenue cap application is based on the service levels set out in
Chapter 11 of this application. Growth in customer electricity demand that exceeds
these levels has not been taken into account in determining the total revenue
requirement and is, therefore, excluded from the regulatory compact.

Should customers require higher levels of service than those agreed in the
regulatory compact then ElectraNet SA would require additional revenue
compensation for providing these higher levels of service.
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2.6  Structure of this Document

The remainder of this application broadly follows the structure inherent in the
ACCC'’s building block approach to transmission revenue determinations.

Chapter 3 provides a description of ElectraNet SA’s business characteristics
and an introduction to some of the key cost drivers underlying its total revenue
requirement;

Chapter 4 sets out ElectraNet SA’s required weighted average cost of capital
(WACCQC);

Chapter 5 sets out ElectraNet SA’s opening asset base as at 1 January 2003;

Chapter 6 determines the projected future capital expenditure requirements of
the transmission network;

Chapter 7 describes ElectraNet SA’s approach to depreciation of the regulatory
asset base;

Chapter 8 determines ElectraNet SA’s projected future requirements for
operating and maintenance expenditure;

Chapter 9 sets out ElectraNet SA’s total revenue requirement and includes a
summary on each building block component;

Chapter 10 sets out relevant financial indicator analysis for the regulatory
period; and

Chapter 11 sets out the service standards proposed by ElectraNet SA that are
appropriate and consistent with the required revenue cap.
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3. BUSINESS CHARACTERISTICS AND ISSUES

3.1  Synopsis

ElectraNet SA is the only regulated transmission network service provider operating
in South Australia and operates and maintains South Australia’s entire regulated
high voltage transmission network.

This chapter describes ElectraNet SA’'s regulated transmission business and
highlights the key cost drivers and challenges facing the business. A number of key
points are summarised below:

The primary function of ElectraNet SA’s transmission business is to build,
operate and maintain the “electricity highways” that transport electricity from
generators and interconnectors to the distribution networks and directly
connected customers.

Unlike other TNSPs, ElectraNet SA has to comply with the requirements of the
South Australian Transmission Code in addition to the National Electricity Code
(NEC), with the State Code being more prescriptive on the need to augment the
transmission network and maintain a high standard of reliability.

The economics of the transmission network are driven primarily by the required
transport capacity and the distances involved. The required transport capacity is
a function of customer electricity demand and the service standard
requirements of the NEC and the South Australian Transmission Code.

There has been minimal investment in the transmission network in the period
prior to privatisation, which means that network capacity is insufficient to meet
the projected increases in customer electricity demand, or the demands of new
interconnector capacity and renewable energy developments without significant
capital investment during the regulatory period. Many parts of the transmission
network are already close to being fully utilised and major investment is now
necessary to develop the required network capacity.

The South Australian transmission network is small in an industry dominated by
economies of scale and operates in an unfavourable operating environment
characterised by long distances, low load factor and low energy density (which
all impact on asset productivity). South Australia’s “electricity highways” are
longer and more lightly loaded than in other states due to a larger geographical
spread and smaller customer base. When these unique features of the
operating environment in South Australia are taken into account, total
transmission service costs compare favourably with those in other states.

In addition, independent benchmarking shows that operating and maintenance
costs (unit rates) are efficient and compare very favourably with other network
service providers in Australia and overseas.

A looming issue facing South Australia is the large proportion of assets that
must be replaced or refurbished during the regulatory period. Some 24% of
network assets are already more than 40 years old. ElectraNet SA has
performed a risk assessment on key network assets and developed an asset
management plan including sufficient asset refurbishment and asset
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3.3

replacement during the regulatory period to ensure the ongoing reliability of the
transmission network as required by South Australian electricity users and the
National and State Electricity Codes.

South Australia is on the verge of developing a major wind generation industry
in response to the Federal Government’'s Renewable Energy Policy, which will
be of National and State importance. Because of the remote nature of the
prevailing wind resources, significant developments are required to the shared
transmission network to support this new industry. ElectraNet SA has allowed
for these developments in its forecast capital investment program (connection
assets are not included), but requires a revenue cap that will provide a fair and
reasonable return on these investments if these renewable energy initiatives are
to proceed.

Ownership Structure

ElectraNet SA is a privately owned company that on 31 October 2000 acquired the
South Australian transmission network through a long-term Government lease. The
new owners and operators of ElectraNet Pty Ltd (trading as ElectraNet SA) are a
consortium group of companies comprising:

Harold Street Holdings Pty Ltd (an investment company of Powerlink
Queensland);

YTL Power Investments Ltd (an investment company of YTL Power
International Berhad);

ABB Net SA Pty Ltd (an investment company of ABB Group Holdings Pty Ltd);
Macquarie Specialised Asset Management Limited (on behalf of UniSuper); and

National Australia Trustees Limited (on behalf of EquipSuper).

Description of Transmission Network

3.3.1 Overview

The South Australian transmission network forms a spine connecting the
major load centre of metropolitan Adelaide with the two largest sources of
generation in South Australia at Port Augusta and Torrens Island and
generators in the eastern states via the SA-Victorian interconnector.
Transmission from the main network to country areas of South Australia is
characterised by long, generally radial 132 kV lines — a characteristic that
differentiates the South Australian transmission network from those
interstate. The transmission network is illustrated in Figure 3.1.

The main transmission network extends for more than 1,000 km from the
Victorian border near Mount Gambier in the State’s south east to Port
Lincoln on the Eyre Peninsula. In addition there are significant radial
extensions of over 200 km each from the main network to Leigh Creek in
the State’s north, the York Peninsula and the Riverland.
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Figure 3.1: ElectraNet SA Transmission Network as of 30 June 2001
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Because of its geographical size and relatively smaller and decentralised
population, South Australia’s transmission network is spread more widely
than other states. The decentralised nature of the system limits the
potential for economies of scale, while increasing the cost of maintaining
and upgrading the network to meet electricity demand across the state and,
in particular, remote regional areas.

Figure 3.2 compares the South Australian transmission network with those
of other states on the basis of two economy of scale measures,
transmission line length and connection point density. The figure shows
that in South Australia relatively longer lines and higher numbers of smaller
connection points are required to provide the same level of service to
customers, leading to significant diseconomies of scale.

Figure 3.2: Economies of Scale Comparisons
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Transmission Lines
The ElectraNet SA transmission network consists of 5,576 circuit kilometres
of transmission lines that operate at nominal voltages of 275 kV, 132 kV

and 66 kV°.

The lengths of lines for each voltage are given in Table 3.1.

Table 3.1: Circuit Kilometers of Line

Voltage Overhead Lines Underground Cables
(Circuit km) (Circuit km)
275 kV 2,563 7.6
132 kV 2,989 -
66 kV 14 25
Total 5,566 10.1

®  As of 30 June 2001.
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3.3.3

3.3.4

Substations
ElectraNet SA operates and maintains 68 substations, which include 6,102

MVA of installed transformer capacity®. ElectraNet SA’s substation assets
are summarised by voltage level in Table 3.2.

Table 3.2: Summary of Substation Assets

Voltage Number of Circuit Transformers
Substations  Breakers’
Number MVA

275 kV 20 142 34 4,833
132 kV 46 169 84 1,269
66 kV 2 71 0 0
Total 68 382 118 6,102

Operations Control Centre

ElectraNet SA operates and maintains a single Operations Control Centre
with transmission network control and data acquisition facilities to monitor
system conditions at substations and control equipment in the network.

The Centre provides continuous real time operational control of the South
Australian transmission system.

Like other TNSPs, an unmanned Back-up Control Centre is maintained to
provide the necessary security and reliability of this important function.

Customers

ElectraNet SA’s customers, comprising the South Australian distributor ETSA
Utilities and a number of generators and loads directly connected to the
transmission network, are summarised in Table 3.3.

Table 3.3: Summary of ElectraNet SA’s Customers

Customer Type No. of Customers No. of Connection
Points
Distributors 1 82
Generators 6 32
Direct Connect Loads 7 19
Total 14 133

ElectraNet SA has legally binding and enforceable connection agreements with its
customers that, amongst other things, require ElectraNet SA to abide by and comply

* As of 30 June 2001.
Circuit breakers may not be located in substations of the same voltage.
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with both the National Electricity Code and the more prescriptive South Australian
Transmission Code. The connection agreements set out the specific terms and
conditions that have been agreed for the provision of connection and transmission
network services.

The service quantities required by the customer at each connection point are
specified in the connection agreement in the form of an Agreed Maximum Demand
(kW or MW).

The customer Agreed Maximum Demand and agreed level of service reliability at
each connection point determine the required capacity of the ElectraNet SA
transmission network. This is a requirement of the SA Transmission Code and
creates additional obligations on ElectraNet SA to augment and maintain its
regulated transmission network in order to reliably meet customer needs.

Customer Maximum Demand — Principal Cost Driver

As noted earlier in this chapter, the primary function of ElectraNet SA’s transmission
business is to build, operate and maintain the “electricity highways” that transport
electricity from generators and interconnectors to the distribution networks and
directly connected customers.

The principal driver for investment in the transmission network is growth in electricity
demand, which has been rising steadily. The customer demand levels on which this
application is based are 200 — 300 MW higher than was allowed for in the 1999
South Australian Electricity Pricing Order (EPO). The allowable capital investment
program explicitly excluded augmentations of the interconnectors and the CBD and
regional networks, which are now urgently required.

Figure 3.3 shows that there has been minimal investment in the transmission
network during the years prior to privatisation and that investment has not kept pace
with growth in electricity demand. Consequently, any spare capacity to meet growth
in maximum demand is now close to being fully utilised in many parts of the network
and major investment is now required to develop the capacity to meet demand
forecasts.

Figure 3.3: Capital Investment and Growth in Electricity Demand

125,000 4000
== Capital Investment ($'000)

=== Demand (MW)

1 3600
100,000 [ 1 3200
2800
75,000 1 2400
1 2000

50,000 1 1600

Capital Investment ($'000)

1 1200

System Maximum Demand (MW

! 1 800
—
1

i\ Proposed | 400
i Investment

0 L L L L L L L L ! L 0
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

25,000

Page 3-6 16 April 2002



Chapter 3 — Business Characteristics and Issues

3.6

3.7

Investment in transmission networks tends to be lumpy because efficient network
investment is generally sized to accommodate forecast growth in electricity demand
for up to 10 years in advance. This helps to explain the observed cyclic nature of
network development. All the evidence confirms that South Australia’s next cycle of
network investment must now be committed.

Prescriptive Service Standards

The Transmission Code imposes prescriptive and legally binding service obligations
on ElectraNet SA in addition to those imposed by the National Electricity Code — a
factor that differentiates ElectraNet SA from TNSPs interstate.

ElectraNet SA is required to plan and develop its transmission system to meet the
standards of reliability set out for each exit point or group of exit points in Section
2.2.2 of the Transmission Code.

Each exit point or group of exit points is allocated to one of five categories with each
category having a specific reliability standard. The reliability standards are specified
in terms of limiting the amount of Agreed Maximum Demand for which
ElectraNet SA may contract with customers at the exit point or group of exit points
under normal operating conditions, and the amount of line and/or transformer
capacity which ElectraNet SA must provide against contingencies. These service
standards also drive the spares that ElectraNet SA is required to keep and specify
minimum times for restoring transmission outages.

The capacity of exit points, and when necessary, the transmission network must be
augmented as load growth takes place or when customers request increases in
Agreed Maximum Demands that would result in the mandated reliability standards
no longer being met.

In the case of contingency capacity, ElectraNet SA is required to consider providing
the necessary capacity by alternative means such as contracting for distribution
system capability, generating unit capability and load interruptibi