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Disclaimer

While care was taken in preparation of the information in this paper, and it is provided in good faith,
ElectraNet SA accepts no responsibility or liability for any loss or damage that may be incurred by any
person acting in reliance on this information or assumptions drawn from it. This application notice has
been prepared in accordance with clause 5.6.6 of the NEC for the purpose of consulting with Code
participants and interested parties regarding the proposed new large network asset. The document has
been prepared with consideration for pertinent information provided by a number of third parties. It
contains assumptions regarding, among other things, economic growth and load forecasts that, by their
nature, may or may not prove to be correct. All information and underlying assumptions should be
independently verified to the extent possible before assessing any alternative investment proposals.
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1.0 EXECUTIVE SUMMARY

ElectraNet SA has identified emerging limitations in the electricity transmission network
supplying the lower south-east region of South Australia. This area includes the towns of
Millicent, Snuggery, and Mount Gambier. A significant portion of the electrical load in the region
(about 40%) is due to a single tissue and paper manufacturing customer adjacent to
ElectraNet SA’s Snuggery substation located about 10 kilometres from Millicent. The remainder
of the load comprises domestic, commercial, light industrial and rural loads. Land usage in the
region is devoted largely to forestry plantation (to support the local timber industry), farming, and
progressively, to the establishment of vineyards.

This Application Notice proposes the establishment of a new large network asset to address
these limitations, in accordance with the requirements of the National Electricity Code.

Primary 132 kV supply to the region is provided from South East 275/132 kV substation via the
double circuit 275 kV transmission line connecting Tailem Bend, in South Australia to Heywood
substation in Victoria.

Technical studies have identified that the most onerous contingency for this network is an
outage of the South East-Mount Gambier 132 kV line. When this line is out of service, the
275/132 kV network injection at South East substation can no longer supply the Mount Gambier
and Blanche substations, instead requiring these connection points to be supplied through the
Keith-Snuggery 132 kV line. Should the outage occur during a period of high demand, the
loading on the Keith-Snuggery 132 kV line will exceed the line’s thermal emergency rating, 132
kV voltage levels at Blanche and Mount Gambier will fall to unsustainable levels, and ultimately,
voltage collapse will occur.

ElectraNet SA has determined that, without corrective action, the capability of its 132 kV
transmission network supplying the south-east region of South Australia will be exceeded during
worst case single contingency conditions from the summer of 2003/04 onwards. ElectraNet SA
is required to use best endeavours to overcome this limitation within 3 years to meet the
requirements of the SA Transmission Code and technical requirements in the National
Electricity Code. Although ElectraNet SA presently has a transmission support contract in place
with the Snuggery generators for the provision of transmission support to cover such
contingencies, the generators are no longer capable of providing sufficient back-up due to the
growing loads in the area.

There are two feasible options for network reinforcement:

Option 1:  Construct a 132 kV transmission line from South East 275/132 kV substation to
Snuggery substation.

Subsequently install a 3™ 275/132 kV transformer at South East substation by late
2006 and three 15 Mvar 132kV capacitor banks, one each by late 2008, 2013, and
2018, respectively, at Blanche substation.

Option 2: Construct a 275 kV transmission line from South East substation to Snuggery
substation, and establish a new 275/132 kV substation adjacent the existing
Snuggery substation.

Subsequently install an additional 132 kV capacitor bank at Blanche by late 2018.
ElectraNet SA has carried out consultation with interested parties to identify feasible non-

transmission alternatives to address the emerging network limitations. The document, titled
“Request for Information — Emerging Transmission Network Limitations, South Eastern South
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Australia Region” was published on ElectraNet SA’s website at www.electranet.com.au/news/ in
December 2002. The closing date for submissions was 31% January 2003. No submissions
were received. Industry participants and interested parties are, however, invited to offer any
new information in response to this Application Notice.

The ACCC’s Regulatory Test for reliability augmentations (as is the case for the emerging
limitations in the south-eastern South Australia transmission network), requires that the
recommended option be the option with the “Jowest net present value cost under the majority of
market development scenarios considered”.

The economic analysis in this paper identifies Option 1 as the least-cost solution for all of the
scenarios considered, over the fifteen-year analysis timeframe. Sensitivity analysis shows this
result to be robust under a range of assumptions.

Consequently, this Application Notice proposes to implement Option 1 to address the identified
network limitations in the south-eastern region of South Australia. The proposed new large
network asset is:

¢ A single circuit 132 kV transmission line between South East substation and Snuggery
substation, and associated substation works. The asset, estimated to cost $15.1M, is
required to be commissioned by late 2004,

¢ In addition to this new line, Option 1 also involves the installation of a third 275/132 kV
transformer at South East substation by late 2006 and three additional 15 Mvar 132 kV
capacitor banks to be installed in the years 2008, 2013, and 2018, respectively, at
Blanche substation. While the costs associated with these subsequent projects have
been included in the economic analysis for this Application Notice, necessary
consultation for these projects will be conducted nearer to their time of implementation.

ElectraNet SA invites submissions from Code Participants and interested parties on this
Application Notice.

Submissions close on Thursday 18" September 2003.
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2.0 INTRODUCTION

ElectraNet SA has identified emerging limitations in the electricity transmission network
supplying the lower south-east region of South Australia.

This Application Notice proposes the establishment of a single-circuit 132 kV transmission line
between South East and Snuggery substations (a new large network assets) to address those
limitations.

Where a TNSP proposes to establish a new large network asset to address such limitations, it is
required to issue an ‘Application Notice’ under clause 5.6.6 of the National Electricity Code.

In accordance with clause 5.6.6 of the National Electricity Code, an Application Notice for a new
large network asset must contain the following information:

¢ the reasons the augmentation is required, including, if relevant, why it is considered a
‘reliability augmentation’ as defined in the Code;

o feasible options available to address the emerging network limitations, including non-
network alternatives;

e the proposed solution, including the timetable for implementation, and;

e why the proposed solution satisfies the Regulatory Test prescribed by the Australian
Competition and Consumer Commission (ACCC).

The recommendation in this Application Notice is based on:

e identification of an emerging network limitation in the south-east of South Australia during
worst case single network contingencies from late 2003 onwards;

e the consultation undertaken by ElectraNet SA to identify potential non-transmission
solutions to address these emerging network limitations,

¢ an analysis of feasible options in accordance with the ACCC’s Regulatory Test, and;

e the assessment that a major network augmentation is necessary by late 2004 to maintain a
reliable supply to customers.

The recommended option must maximise the net economic benefits to participants in the
National Electricity Market. These economic benefits arise from maintaining a reliable power
supply during single network contingencies at the least cost to the market and therefore to end-
use customers.
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3.0 REASONS AUGMENTATION IS REQUIRED

The south-east region of South Australia is supplied by a 132 kV network loop that extends
some 200 kilometres from Keith, in the north to Mount Gambier in the south (refer Figure 1).

Primary supply to the 132 kV network is provided by 275/132 kV injection at South East
substation, about 10 kilometres north of Mount Gambier, with secondary supply provided via the
132 kV network north of Keith. Two 48 MW combined cycle gas-turbine generators located at
Penola West, about 40 km north of South East substation, and three 18.5 MW distillate
generators at Snuggery, supplement supply to the 132 kV network.

ElectraNet SA’s planning studies have identified that, from the summer of 2003/04 onwards,
thermal ratings will be exceeded in the Keith-Snuggery 132 kV line during an outage of the
South East-Mount Gambier 132 kV line at periods of high demand, and that this would be
accompanied by 132 kV voltage levels at Blanche and Mount Gambier falling to unsustainable
levels, ultimately leading to voltage collapse. Analysis to support this conclusion, including load
forecasts and relevant assumptions, was published in the previous consultation document
“Request for Information — Emerging Transmission Network Limitations, South Eastern South
Australia Region™.

This means that ElectraNet SA will no longer comply with South Australian Transmission Code
reliability standards at these connection points.

If no corrective action is taken, interruptions to customer supply would need to occur throughout
south-eastern South Australia from late 2003 onwards to prevent equipment being overloaded
beyond its emergency thermal ratings during a worst case 132 kV network contingency.

ElectraNet SA considers, therefore, that the new large network asset proposed to address the
emerging network limitations in south-eastern South Australia is a ‘reliability augmentation’, as
defined in the National Electricity Code?.

The late 2003 timing conclusion is based on forecast demand growth at approximately 3.9% per
annum in the short term. As noted in the previous consultation document, the load in the
south-east is dominated by a single, large, relatively constant manufacturing load which
accounts for about 40% of the total load in the region. This manufacturing load is soon to
increase by approximately 25%. By excluding this manufacturing load from the calculation, it
can be shown that the underlying load growth in the region is approximately 5.0% per annum.
Demand forecasts issued by ETSA Utilities (South Australia’s Distribution Network Service
Provider, or DNSP) for the connection points supplied by the south-east 132 kV network
suggest that load growth will settle to a rate of just over 2.5% per annum in the medium term.

ElectraNet SA has evaluated the sensitivity of the need for augmentation to different demand
growth rates using ‘market development scenarios’ (refer section 6.0 of this document). This
analysis also supports the need for the proposed large network augmentation.

1 Published 16" December 2002 ~ refer ElectraNet SA's website www.electranet.com.au

2 A transmission network augmentation that is necessitated solely by inability to meet the minimum network
performance requirements set out in schedule 5.1 or in relevant legislation, regulations or any statutory
instrument of a participating jurisdiction.
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4.0 OPTIONS CONSIDERED

41 Consultation Summary

The 2003 Annual Planning Report® identified that action would be required in the relatively short
term to address an impending network limitation related to supply to the south-east region of
South Australia.

In December 2002 ElectraNet SA issued a consultation paper providing more detailed
information on the emerging network limitations in the south-eastern region of South Australia.
This paper sought information from Code Participants and interested parties regarding potential
solutions to address the anticipated network limitations.

ElectraNet SA did not receive any submissions in response to this paper.

4.2 Non-Transmission Options Identified

4.2.1 Existing and New Generation

It is ElectraNet SA’s assessment that the existing generators in the area have minimal impact
on the emerging network limitations*. Increased generation at Snuggery has been considered
by ElectraNet SA in the assessment of the capability of the transmission network, but this has
been shown to have marginal impact due to the high impedances of adjacent transmission lines
and the lack of reactive support at Blanche and/or Mount Gambier substations. No additional
information was provided by existing generators during the consultation process.

4.2.2 Demand Side Management

ElectraNet SA ‘obtains electricity demand forecasts over a ten-year horizon from ETSA Utilities.
ETSA Utilities confirms that these forecasts take into account demand management
programmes in-place or proposed that may reduce the forecast demand at transmission
connection points. No information about other initiatives was put forward during the consultation
process.

4.2.3 Embedded Generation

As with demand side management programmes, ETSA Utilities electricity demand forecasts
take account of embedded® generation, either in-place or proposed, that may similarly reduce
the forecast demand at transmission connection points. Again, no information about other
initiatives was provided during the consulitation process.

3 Published in June 2003.
4  Refer to the data and assumptions provided in the previous consultation document.

5 An embedded generator connects directly to the low voitage distribution network. Output from such
generators therefore reduces the expected energy that the transmission grid is required to deliver.
Embedded generators may also reduce the demand the transmission grid is required to deliver, depending
on their mode of operation.
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4.3 Transmission Options ldentified

In addition to the consultation process to identify possible non-transmission solutions,
ElectraNet SA carried out studies to determine the most appropriate transmission network

solution to address the emerging limitations. Two feasible options were identified, details of
which are contained in the next section.
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5.0 FEASIBLE SOLUTIONS

This section provides an overview of the feasible options identified, with a full summary of the
financial analysis contained in Appendix 2.

Option 1 - 132 kV augmentation between South East substation and Snuggery substation®

Date reqd. | Proposed Augmentation Capital cost

Late 2004 | Construct a single circuit 132 kV transmission line from $15.1M
South East substation to Snuggery substation

Anticipated Future Augmentation

...then, in Install a third 275/132 kV transformer at South East $7.4M
late 2006 substation

...then, in Install a 15 Mvar 132 kV capacitor bank at Blanche $1.1M
late 2008* substation

...then, in Install an additional 15 Mvar 132 kV capacitor bank at $1.1M
late 2013* Blanche substation

...then, in Install a third 15 Mvar 132 kV capacitor bank at Blanche $1.1m
late 2018* substation

* Timing of the capacitor installations will depend on the rate of load growth. Dates shown
above reflect the high load growth scenarios. Timings used for medium and low growth rates
are detailed in Appendix 2.

The proposed works for Option 1 include the construction of 43 kilometres of single circuit
132 kV transmission line between South East and Snuggery substations. Substation work will
also be required at both of the substations to connect the new 132 kV line. This essentially
entails the installation of an additional 132 kV circuit breaker in the existing mesh-bus
arrangement at each of the substations. The preferred route for the proposed transmission line
has been selected such that the line will traverse access roadways through pine plantations or
be co-located with existing roadways for most of its length.

6 The timing of the augmentation is based on the electricity demand forecast as published in the initial
consultation paper issued by ElectraNet SA in December 2002. The financial analysis evaluates possible
variations to the timings for different load growth forecasts using the market development scenarios in
section 6.0.
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Establishing the new line will effectively eliminate loss of supply at the Snuggery, Blanche and
Mount Gambier connection points in the event of a single line contingency on either the South
East-Mount Gambier or Mount Gambier-Blanche circuits, therefore overcoming the identified
network limitations.

The financial analysis includes the costs of installing a third transformer at South East
substation, and the subsequent installation of three capacitor banks in progressive years, to
enable an equitable comparison of the economic benefits with Option 2. These later projects will
be the subject of future consultation before they proceed. However, the actual cost of this
project excludes these additional costs.

Planning studies show that this option will not materially impact other transmission networks
within the National Electricity Market.
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Option 2 - 275 kV augmentation between South East substation and Snuggery substation’

Date reqd.

Proposed Augmentation

Late 2004

...then, in
late 2018*

Construct a single circuit 275 kV transmission line from South East
substation to Snuggery substation, and establish a 275/132 kV
substation adjacent the existing substation at Snuggery

Install a 15 Mvar 132 kV capacitor bank at Blanche substation

Capital
cost

$30.3M

$1.1M

* Timing of the capacitor installation will depend on the rate of load growth. Dates shown
above reflect the high load growth scenarios. Timings used for medium and low growth rates
are detailed in Appendix 2.

Option 2 proposes that a 275 kV line be constructed between the two substations, and a
275/132 kV substation established adjacent the existing substation at Snuggery. This variation
on the proposal contained in Option 1 would provide essentially the same operational benefits
as the 132 kV option, but would have an additional benefit of lower transmission losses

compared to the 132 kV option because power is being transmitted at a higher voltage.

The cost of installing the capacitor bank has been included to enable an equitable comparison
of the economic benefits with Option 1. This later project will however be the subject of future
consultation before proceeding.

Planning studies show that this option will not materially impact other transmission networks
within the National Electricity Market.

7 The timing of the augmentation is based on the electricity demand forecast as published in the initial
consultation paper issued by ElectraNet SA in December 2002. The financial analysis evaluates possible
variations to the timings for different load growth forecasts using the market development scenarios in
section 6.0.
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6.0 MARKET DEVELOPMENT SCENARIOS

6.1  Context for Evaluation of Options

All feasible solutions to the identified network limitations must be viewed in the context of wider
developments in the National Electricity Market:

¢ Commonwealth legislation has been in effect since 1 January 2001 to encourage increased
generation from renewable resources. ElectraNet SA has considered both committed and
likely levels of wind generation to connect to the south-eastern 132 kV transmission network
when formulating relevant market development scenarios.

¢ NEMMCO’s Statement of Opportunities (SOO) issued in July 2003 contained information on
existing and committed generation developments in South Australia, an extract from which
follows:

“Victoria and South Australia: The analysis of supply and demand in Victoria and South
Australia indicates that while reserves for the winter will be adequate until 2011, summer
reserves fall below the minimum requirement in the coming summer. The reserve deficit is
forecast to be 69 MW in summer 2003/04, and in summer 2008/09, the demand exceeds
the supply side capacity.”

The proposed large network augmentation facilitates the dispatch of existing and proposed
new generation schemes thereby assisting the market to address summer reserve shortfalls.

6.2 Assumed Market Development Scenarios

The ACCC Regulatory Test requires that options to address a network limitation be assessed
against a number of plausible market development scenarios. These scenarios need to take
account of;

e the existing system;

o future network developments;

e variations in load growth;

¢ committed generation and demand side developments;

¢ potential generation and demand side developments.

The purpose of utilising this approach is to test the robustness of the Net Present Value analysis
of the options being evaluated under a range of plausible scenarios.

6.2.1 Existing Network and Future Transmission Developments

When formulating the market development scenarios, existing network behaviour and the
impact of the two proposed transmission augmentations were taken into account. Other planned
transmission augmentations are independent of the identified limitations to supply in the south-
east and were therefore not included within the scenarios.
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6.2.2 Variations in Load Growth

ElectraNet SA’s planning studies rely on annual electricity demand forecasts provided by
ETSA Utilities. These forecasts span a ten-year horizon and take into account demand
management and embedded generation programmes, in-place or proposed, that may reduce
the forecast demand at transmission connection points. ETSA Utilities confirms that the
forecasts are representative of electricity usage during hot summer conditions.

The analysis of ElectraNet SA’s transmission system in the south-east of the State for the
10-year period from 2003 has been based on the medium growth forecast provided by
ETSA Utilities, as this represents the most likely load growth scenario. The results of this
analysis have then enabled ElectraNet SA to identify and assess what potential limitations may
occur in meeting system reliability and security standards in accordance with the National
Electricity Code and the South Australian Transmission Code.

However, ETSA Utilities also provides two other load forecasts - high and low - to provide an
indication of the effects of possible changes to the level of economic activity within the State.
This information and the basis of the forecasts is contained in the 2003 APR.

Market development scenarios have been developed to consider sensitivity to variations in load
growth. The scenarios used in the analysis in this report are outlined in 6.2.5.

6.2.3 Existing and Committed Generation

ElectraNet SA has carried out analyses examining the power flows and voltage levels on the
132 kV lines in the south-east transmission system with a variety of assumptions about
plausible generation patterns. As outlined in the previous ‘Request for Information’ document, it
has been found that during the most critical contingency for the area on the existing system
(loss of the South East-Mount Gambier 132 kV line during a period of high load), the outcome is
not sensitive to the level of generation from existing and committed sources. Specifically, while
increased generation at Snuggery does reduce loading on the 132 kV network upstream of
Snuggery, the relatively high impedance and thermal rating limit of the 132 kV Snuggery-
Blanche and Blanche-Mount Gambier lines, and lack of reactive support at Blanche and/or
Mount Gambier, makes the identified system shortcomings relatively insensitive to the level of
generation at Snuggery. (Generation at Ladbroke Grove does not impact on Mount Gambier
and Blanche during this contingency since the South East-Mount Gambier tie is out of service.
No scenarios have therefore been developed for existing generation developments.)

6.2.4 Potential Generation Developments

Several wind-farm proposals have been submitted for the south-eastern region of South
Australia. The proponents of Lake Bonney Wind Farm have recently committed to the initial
stage comprising an 80 MW wind-farm site to the south-west of Snuggery. The most likely
means of connection into the existing system for this, and most other proposals tabled to date,
will be via the 132 kV network. Connection would be achieved either by establishing radial ties
between the wind-farms and the existing 132 kV network, or by constructing a new, purpose-
built line along the coast that would provide transmission network access for the wind-farms.
Irrespective of the means of connection, the most likely connection point into the existing
transmission network, from both a technical and an economic perspective, would be Snuggery
substation. Referring again to the discussion provided in section 6.2.3 above, the identified
shortcomings in the existing system are relatively insensitive to the level of generation at
Snuggery. However, the overall market benefit of any proposed transmission network
development option will be influenced by the level of generation provided by wind-farms
connecting into Snuggery due to the impact on transmission system losses. With this in mind,
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alternative market development scenarios have been developed to reflect varying levels of
generation attributable to the proposed wind-farms.

The analysis was conducted using assumed average wind-farm generation levels into Snuggery
of 80 MW and 160MW. These assumed generation levels are based on information supplied by
the sole committed proponent to-date, and make provision for potential generation levels from
other wind-farm proponents that have forwarded submissions. A level of dispatch ranging
between these two values is expected to be present for at least 90% of any one year.

For completeness and to test the robustness of the proposed large network augmentation,
scenarios involving no wind generation were also included. This would cover sustained periods
of low wind and lengthy maintenance periods for the wind generators. The inclusion of these
scenarios did not impact on the proposed augmentation.

6.2.5 Market Development Scenarios

Nine market development scenarios have been developed to simulate the impact of variations in
load growth while incorporating the assumptions outlined above:

Low load growth forecast
Scenario 1A ) o
No wind generation into Snuggery
Low load growth forecast
Scenario 2A . o
80 MW wind generation into Snuggery
) Low load growth forecast
Scenario 3A .
160 MW wind generation into Snuggery
Medium load growth forecast
Scenario 1B ] o
No wind generation into Snuggery
. Medium load growth forecast
Scenario 2B .
80 MW wind generation into Snuggery
. Medium load growth forecast
Scenario 3B
160 MW wind generation into Snuggery
High load growth forecast
Scenario 1C L
No wind generation into Snuggery
) High load growth forecast
Scenario 2C )
80 MW wind generation into Snuggery
High load growth forecast
Scenario 3C i L
160 MW wind generation into Snuggery
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7.0 FORMAT AND INPUTS TO ANALYSIS

71 Regulatory Test Requirements

The requirements for the comparison of options to address an identified network limitation are
contained in the Regulatory Test prescribed by the Australian Competition and Consumer
Commission (ACCC).

The Regulatory Test requires that the recommended option be the option that
“maximises the net present value of the market benefit having regard to a number of
alternative projects, timings, and market development scenarios”. To satisfy the Test, a
proposed augmentation must achieve a greater market benefit in most, but not
necessarily all, credible scenarios.

The Regulatory Test contains guidelines for the methodology to be used to calculate the net
present value (NPV) of the market benefit. For example, where an augmentation is required to
satisfy minimum network performance requirements (i.e. a reliability augmentation), the
methodology published by the ACCC defines “market benefit’ as the total net cost to all those
who produce, distribute and consume electricity in the National Electricity Market. That is, the
option with the lowest net present value cost maximises the market benefit.

Information to be considered includes the ‘efficient operating costs of competitively supplying
energy to meet forecast demand’ and the cost of complying with existing and anticipated laws.
However, the Regulatory Test specifically excludes indirect costs, and costs that cannot be
measured as a cost in terms of financial transactions in the electricity market.

7.2  Inputs to Analysis

A solution to address emerging network limitations in the south-east of South Australia as
outlined in this document is required to satisfy reliability requirements linked to Schedule 5.1 of
the National Electricity Code and the requirements of the Electricity Act®.

According to the ACCC Regulatory Test, this means that the costs of all options must be
compared, and the least cost solution is considered to satisfy the Regulatory Test. The resuits
of this evaluation, carried out using a cash flow model to determine the NPV of the various
options, are shown in section 8.0.

Cost inputs to the NPV analysis are described below.

7.2.1 Cost of Transmission Augmentations

The cost to implement each of the two feasible transmission augmentations outlined in
section 5.0 of this document have been estimated by ElectraNet SA. Sensitivity studies have
been carried out using variations in the capital cost estimates of plus and minus 15% (see
section 8.3).

8 Refer section 3.0.
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The financial analysis considers all foreseeable cost impacts of the proposed network
augmentations to market participants as defined by regulatory processes. The estimated saving
in the cost of network losses for each option has been included based on the assumption of
typical load factor and an average cost of losses of $30/MW.h. Sensitivity studies have also
been carried out on the assumed cost of losses (see section 8.3).

While a solution must be adopted by late 2004 to overcome the identified network limitations,
the NPV analysis contains subsequent augmentations required to address long-term supply
reliability requirements. The sensitivity of the timing of these subsequent works to load growth
and generation development scenarios (and therefore the incidence of the capability
expenditure) has been taken into account in the financial analysis.
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8.0 FINANCIAL ANALYSIS

8.1  Description of Financial Analysis Approach

The economic analysis undertaken considered the NPV of net market benefits of the two
options over the fifteen-year period from 2003 to 2018. A full summary of the results of this
analysis is contained in Appendix 2.

8.2 Net Present Value Analysis

Financial analysis was carried out to calculate and compare the NPV of the costs to market
participants of each of the options under the range of assumed market development scenarios.

A fifteen-year analysis period was selected as an appropriate period for financial analysis.
ElectraNet SA has elected to use this period based on the National Electricity Code requirement
that TNSPs use a minimum planning horizon of ten years, combined with the Inter-regional
Planning Committee (IRPC) recommendation that the planning horizon be extended to beyond
ten years to better-reflect the long-term nature of transmission infrastructure investments.

A discount rate of 10% was selected as a relevant commercial discount rate, and sensitivity
analysis was conducted to test the robustness of this assumption.

Capital and operating costs for items that are common to all options were not included in the
analysis. These common costs include the capital and operating costs of other future
transmission works, where these costs are independent of the identified network limitations. As
such, they have no impact on the relative ranking of options resulting from the analysis. Where
the timing of common works is affected by the proposed options, the cost of the other works
proposed has been included in the NPV analysis.

It should also be noted that supporting studies are based on the medium load growth forecast
supplied by the DNSP, unless stated otherwise. This level of growth is considered to represent
the most likely development scenario, with the high and low load growth options less likely to
occeur.

Under the Regulatory Test, it is the ranking of the options that is important, rather than the
actual net present value results. This is because the Regulatory Test requires the
recommended option to have the lowest net present value cost under most (but not necessarily
all) plausible scenarios.

The following two tables summarise the results of the economic analysis provided in
Appendix 2. The first table shows the Net Present Cost of implementing each of the two options
and the NPV of the two alternatives for levels of wind-generation that are expected to be
present under typical system operating conditions. The second table demonstrates the affect of
varying levels of wind generation by providing results that are based, firstly, on no wind
generation, and secondly, on the establishment of large scale wind generation. For each of the
scenarios considered, the best-ranked option is highlighted.
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Option 1
132 kV augmentation between
South East and Snuggery

Option 2
275 kV augmentation between
South East and Snuggery

Discount rate 10% substations substations
Net Present Cost Net Present Cost
Rank R
(M) an (SM) ank
S Scenario 2A
% (low load growth) $15.78 1 $20.71 2
e = .
o 9 Scenario 2B
o92| (medium load $16.02 1 $20.77 2
f§= 5 growth)
= ‘g Scenario 2C

Option 1
132 kV augmentation between
South East and Snuggery

Option 2
275 kV augmentation between
South East and Snuggery

Discount rate 10% substations substations
Net Present Cost Net Present Cost
Rank Rank
(SM) an (M) an

2 Scenario 1A

E (low load growth) $14.29 1 $18.99 2
0

© > Scenario 1B

22| (medium load $13.04 1 $17.41 2
&g growth)

26

E Scenario 1C

c .

o Scenario 3A

5 (low load growth) $14.24 1 $18.98 2
[0)]

c -

g9 Scenario 38

© | (medium load $13.27 1 $17.66 2
=27 growth)

S 2| scenariosc $12.80 1 $16.90 2
3 (high load growth) i )
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8.3  Sensitivity Analysis

In addition to examining the impact of market development scenarios, the sensitivity of the
option-ranking to three other critical parameters was also examined. The following table shows
the parameters that were investigated, the range over which each of the parameters was varied,
and the resulting Net Present Value and ranking of each of the two options under the stated
conditions. The analysis was conducted using medium load growth and an assumed average
wind-farm generation level into Snuggery of 80 MW, as discussed previously.

Net Present Cost (3M)

Parameter incurring variation
Kihyndadt Nyl option 1 - Option 2
unless stated otherwise) South East-Snuggery ank South East-Shuggery Rank
132 kV line 275 kV line
Discount Rate (% pa)
7.5% $18.84 1 $24.37 2
10% $16.02 1 $20.77 2
12.5% $13.79 1 $17.90 2
Cost of losses
$25/MW.h $16.06 1 $20.81 2
$30/MW.h 1 $20.77 2
$35/MW.h 1 $20.73 2
Capital Cost of project
15% less than estimated cost $13.59 1 $17.62 2
estimated cost $16.02 1 $20.77 2
15% more than estimated cost $18.46 1 $23.92 2

As can be seen in this table, Option 1 is the highest-ranked option under all scenarios. These
sensitivity analysis results are consistent with the base case economic analysis, and

demonstrate that the outcome is robust in terms of variations in parameters assessed.
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9.0 DISCUSSION OF RESULTS

The following conclusions have been drawn from the analysis presented in this report:

There is no acceptable ‘do-nothing’ option. If the emerging network limitations are not
addressed by late 2004, power supply will be unable to be maintained during a single
contingency on the South East — Snuggery 132 kV transmission line. This situation is not
consistent with reliability standards that ElectraNet SA must meet as the South Australian
Transmission Network Service Provider.

ElectraNet SA carried out a consultation process regarding this system limitation in late
2002, with 31% January 2003 as the closing date for submissions. No submissions were
received.

Economic analysis has identified that Option 1 is the least-cost solution over a fifteen-year
period of analysis under all of the scenarios considered. On this basis, an augmentation
comprising a single-circuit 132 kV line from South East to Snuggery substations, at an
estimated cost of $15.1M, will satisfy the ACCC Regulatory Test.

Sensitivity analysis showed that this conclusion was robust when considered against
variations in capital cost and other factors outside of the influence of ElectraNet SA.
Option 1 is also the highest-ranked option under all of the applicable market development
scenarios.

Study results of dynamic stability analysis involving future generation developments support
the establishment of a single-circuit 132 kV line from South East to Snuggery substations in
preference to the 275 kV line option.

In addition to maximisation of benefit, the Regulatory Test requires that a Transmission
Network Service Provider optimise the timing of any proposed network augmentation that is
justified under the Regulatory Test. The construction time for a network solution will require
works to commence as early as practically possible (late 2003 / early 2004) to ensure
completion within the required timeframe. Consequently, deferral of a decision to proceed
with implementation of the proposed solution is not recommended.
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10.0 RECOMMENDATION

Based on the conclusions drawn from the analysis, this application notice recommends that the
following ‘new large network asset’ be constructed to address the emerging transmission
network limitations in the south-east region of South Australia:

e a single circuit 132 kV transmission line from South East substation to Snuggery substation
and associated substation works at South East and Snuggery substations, at an estimated
cost of $15.1M.

Technical details relevant to this proposed new large network asset are contained in
Appendix 1. Following the completion of the consultation process (assuming there are no
changes required), ElectraNet SA will proceed immediately to implement the recommendation
contained in this Application Notice.

The proposed construction timetable provides for award of equipment and construction

contracts and the commencement of on-site construction in early 2004, following satisfactory
resolution of Development Approvals, to ensure completion within the required timeframe.

11.0 CONSULTATION

In accordance with Code requirements, ElectraNet SA invites submissions from Code
Participants and interested parties on this application notice. Submissions are due by
Thursday 18™ September 2003.

Please address submissions to: Hugh Westphalen,
Network Customer Manager,
ElectraNet SA,
PO Box 7096,
Hutt Street Post Office,
Adelaide, South Australia, 5000
Westphalen. Hugh(@electranet.com.au
Tel: (08) 8404 7221
Fax: (08) 8404 7447

Following consideration of the submissions, ElectraNet SA expects to publish a final Application
Notice containing its recommendation to address the emerging transmission network limitations
in the south-east region of South Australia in September 2003.
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APPENDIX 1

TECHNICAL DETAILS OF PROPOSED NEW LARGE NETWORK ASSET

The proposed new large network asset recommended in this Application Notice comprises the
following works:

e constructing a 43 kilometre 132 kV transmission line from South East substation to
Snuggery substation using Stobie Pole construction, and including 24-fibore OPGW and
earth-wire for the entire route;

e establishing a new 132 kV line exit at Snuggery substation, including installation of an
additional 132 kV circuit breaker and associated protection and communications;

e establishing a new 132 kV line exit at South East substation, including installation of an
additional 132 kV circuit breaker and associated protection and communications, and;

¢ cutting into the existing Keith-Snuggery 132 kV transmission line, diverting the Keith end into
Snuggery substation, and using the Snuggery end as the connection to the new South East-
Snuggery 132 kV line.
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