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Disclaimer

While care was taken in preparation of the information in this paper, and it is provided in good faith, Powerlink
and ENERGEX accept 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
for the purpose of inviting information, comment and discussion from interested parties. The document has
been prepared using information provided by a number of third parties. It contains assumptions regarding,
among other things, economic growth and load forecasts which may or may not prove to be correct. All
information and underlying assumptions should be independently verified to the extent possible before
assessing any investment proposals.
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DOCUMENT PURPOSE

For the benefit of those not familiar with the National Electricity Code (NEC) and the National Electricity
Market (NEM), Powerlink and ENERGEX offer the following clarifications on the purpose and intent of this
document:

1.

The document is produced in accordance with the NEC, which requires Powerlink and ENERGEX, as
part of forward planning, to identify foreseeable FUTURE supply requirements in its network, well in
advance of them becoming an operational problem.

The NEC requires Powerlink and ENERGEX to identify, evaluate and compare both network and non-
network solutions to determine which can overcome the future supply requirements at the lowest cost to
electricity consumers. This document contains the results of this evaluation in accordance with NEC
requirements.

The purpose of this document is to recommend a solution, in time for it to be implemented to address
future supply requirements, and allow input by industry participants and other interested parties. While
longer-term requirements are considered, only works required to be completed by 2006 are
recommended in this document.

What the document does NOT mean:

A.

It does NOT mean that the lights are about to go out. The identified supply requirements are expected to
arise some years into the future, assuming that demand for electricity continues to grow. There is enough
time between now and then to implement a solution.

It does NOT mean that Powerlink and ENERGEX have been surprised, or that anything is “out of the
ordinary”. On the contrary, it is part of the normal, routine planning processes in the NEM.
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EXECUTIVE SUMMARY

Introduction

Electricity demand in the Gold Coast/Tweed area has grown strongly in recent years due to
population growth, significant housing and commercial development and other factors, and growth
is forecast to continue into the future. Powerlink Queensland, ENERGEX and Country Energy
recognise the importance of ensuring a reliable supply to their customers in this area can be
maintained, and of ensuring the electricity supply system can cater for future growth.

This document has been prepared as part of a standard National Electricity Code process for the
approval of new electricity network developments. It contains recommendations for works to meet
reliability of electricity supply obligations in 2005 and 2006. These recommendations have been
developed following joint planning activities between Powerlink and ENERGEX, and their NSW
counterparts, TransGrid and Country Energy.

Future Supply Requirements

Powerlink, ENERGEX, TransGrid and Country Energy, have identified future supply requirements

in the Queensland electricity network supplying the Gold Coast/Tweed zone, and in the New South
Wales electricity network supplying the far north coast of New South Wales. This document deals

with the “Gold Coast/Tweed zone”, which includes the Gold Coast area (south of Cades County) in
south-east Queensland and the Tweed Shire in northern New South Wales.

The Gold Coast/Tweed zone is primarily supplied by two single circuit 275kV transmission lines
between Swanbank substation near Ipswich and Mudgeeraba/Molendinar substations on the Gold
Coast. The existing network has adequate capacity for the present needs of the area. However,
with load growth forecast for the Gold Coast/Tweed zone, there will be a need to augment the
existing electricity system.

Planning studies have identified that, during periods of peak load, the capability of the existing
network to supply the Gold Coast/Tweed zone will be exceeded during a single contingency by late
2005. Interruptions to power supply during single network contingencies are not consistent with
the reliability standards which Powerlink, ENERGEX and Country Energy must meet. Proposals in
this document will prevent such interruptions during critical contingencies, and are therefore
‘reliability augmentations’ as defined in the National Electricity Code.

The future supply requirements forecast for the NSW transmission and distribution network
supplying the Far North Coast area of NSW from Armidale have been considered during joint
planning between Powerlink, ENERGEX, TransGrid and Country Energy. Potential solutions to
address the northern NSW supply requirements have been taken into account in the analysis of
actions to maintain a reliable supply to the Gold Coast/Tweed zone.

Options Considered

Powerlink and ENERGEX carried out a consultation process to identify feasible options, including
non-network options (eg - involving demand side management initiatives, market network service
providers or local generation) to address the Gold Coast/Tweed zone requirements. Four
submissions regarding alternative options were received from ENERGEX Retail, TransEnergie
Australia, Delta Electricity and Stanwell Corporation. Powerlink had discussions with these
organisations to understand the potential options raised in the submissions. The only viable option
identified in those discussions was the potential use of the DirectLink unregulated interconnector to
provide network support to augment supply to the Gold Coast/Tweed zone.
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In addition to the consultation process, alternative network augmentation options to address the
future supply requirements for the Gold Coast/Tweed area were considered. Joint planning
studies were carried out between Powerlink, ENERGEX, TransGrid and Country Energy to
evaluate these alternatives, and consider the impacts of modelled projects to address the forecast
requirements in northern New South Wales.

A total of eight options were evaluated in detail to compare the Net Present Value (NPV) of the
costs to market participants, in accordance with the Regulatory Test. The augmentation options to
address the Gold Coast/Tweed zone requirements in 2005 and 2006 include:

Option 1 | 110kV Augmentation Beenleigh — Molendinar in late 2005

Option 2 | 275kV Augmentation Greenbank - Maudsland in late 2005

Option 3 | Network support from DirectLink for the summer of 2005/06, followed by 275kV
augmentation Greenbank - Maudsland in late 2006

Option 4 | “Double tee” connection Maudsland — Molendinar in late 2005, followed by 275kV
augmentation Greenbank - Maudsland in late 2006

For each of these four alternatives to satisfy Gold Coast/Tweed zone needs, a variation to examine
the impact of modelled projects to address northern NSW requirements was considered as follows:
Options 1A to 4A: Network support from 2006 onwards, OR;
Options 1B to 4B: Construction of Dumaresq — Lismore 330kV Line in 2006.

Evaluation and Conclusion

The ACCC Regulatory Test requires that, for reliability augmentations, the recommended option
represent the lowest Net Present Value cost under the majority of market development scenarios
considered. To allow comparison of options on an equivalent basis, the economic analysis was
carried out over fifteen years, and included consideration of anticipated/modelled projects that are
expected to be required in this period to meet forecast growth in electricity demand in the Gold
Coast/Tweed zone. Market development scenarios and other analytical techniques were used to
check the sensitivity of the outcome to changes in these assumptions.

A draft recommendation to meet future network supply requirements has been developed,
following joint planning between the relevant transmission and distribution network service
providers in both states. In accordance with the National Electricity Code, Powerlink and
ENERGEX have published this draft recommendation as an “Application Notice for a New Large
Network Asset”. The economic analysis identified that proposed augmentation Option 3A -
“Network Support from DirectLink in Summer 2005/06, followed by 275kV Augmentation
Greenbank-Maudsland in 2006” - is the least-cost solution over the fifteen year period of analysis.
Sensitivity analysis showed the results of the financial analysis to be robust under a range of
assumptions.

Consequently, this Application Notice contains a draft recommendation to implement this option,

subject to finalising a satisfactory network support agreement with the owners of DirectLink, to

address the future supply requirements of the Gold Coast/Tweed zone in 2005 and 2006. The

draft recommendation is for:

- Provision of network support to the Gold Coast/Tweed zone by DirectLink for the summer of
2005/06 at an estimated total cost of $2.7M

- Establishment of a 275kV switchyard at Greenbank, and construction of a 275kV transmission
line between Greenbank and Maudsland by late 2006. Construction of this proposed
augmentation, estimated to cost $48.9M, is expected to begin in late 2004, for commissioning
by late 2006.

Powerlink and ENERGEX invite submissions on this Application Notice from Code Participants and
interested parties. The closing date for submissions is Friday 4" June, 2004.
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1. INTRODUCTION

Queensland’s Gold Coast and the far northern areas of NSW have seen rapid population growth,
and significant housing and commercial development in recent years. Continued growth in
electricity demand in these areas is anticipated as a result of these and other factors.

The area supplied from the Queensland electricity network includes the Gold Coast area (south of
Cades County) in southeast Queensland and the Tweed Shire in northern New South Wales. As
part of their commitment to maintaining a reliable supply to their customers in the area, Powerlink,
ENERGEX and Country Energy have determined that action is now required to meet the electricity
supply requirements in the Gold Coast/Tweed zone in 2005 and 2006.

This document has been prepared as part of a standard National Electricity Code (NEC) process

for the approval of new large electricity network assets. Where a network service provider

proposes to establish a new large network asset, it is required to issue an ‘Application Notice’

under clause 5.6.6 of the National Electricity Code. This ‘Application Notice’ must contain

information regarding:

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

- feasible options available to address the future supply requirements, including non-network
alternatives and options involving other transmission and distribution networks;

- the recommended solution, including the timetable for implementation; and

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

The focus of this Application Notice is ensuring a reliable electricity supply to the Gold Coast and
Tweed areas can be maintained. However, the NEC requires the consideration of options
involving other transmission and distribution networks (ie — network ownership and state
boundaries are not barriers to determining a feasible option). In the case of the Gold Coast/Tweed
zone, this requires Powerlink and ENERGEX to examine options for supply from New South Wales
as well as from Queensland. For this reason, Powerlink and ENERGEX have carried out joint
planning with their counterparts in New South Wales - TransGrid and Country Energy. This joint
planning included consideration of action that may be necessary to address future electricity
supply requirements in the northern New South Wales area supplied from Armidale via TransGrid
and Country Energy’s networks.

This document contains a draft recommendation for action to be taken by late 2005 and late 2006
to meet reliability of electricity supply obligations. This draft recommendation is based on:

- the assessment that action is now required to maintain a reliable power supply in the Gold
Coast/Tweed area during single network contingencies from late 2005 onwards;

- the consultation undertaken by Powerlink and ENERGEX to identify potential solutions to
address these future supply requirements;

- the interrelationship between the forecast supply requirements in the Gold Coast/Tweed area
and in the far north coast of New South Wales area supplied from Armidale in NSW; and

- analysis of feasible options in accordance with the Regulatory Test prescribed by the
Australian Competition and Consumer Commission (ACCC).

The recommended solution maximises the net economic benefits to participants in the National
Electricity Market while meeting the reliability standards in the National Electricity Code. 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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2. REASONS AUGMENTATION IS REQUIRED

2.1 Supply to the Gold Coast/Tweed Zone

Powerlink and ENERGEX have identified future supply requirements in the electricity network
supplying the Gold Coast/Tweed area from Queensland.

The geographic area referred to in this ‘Application Notice’ as the Gold Coast/Tweed zone spans
the border between the states of New South Wales and Queensland, and is shown on the map
below. It is defined as the Gold Coast area of south-east Queensland (south of Cades County) to
Coolangatta, together with the Tweed Shire in northern New South Wales. This includes the entire
Gold Coast/Tweed tourism, commercial and residential area.

BLACKWALL A . BELMONT
\_ \;_/"—'-'J
e ROCKLEA
i s e
e = LOGANLEA =k (
SWANBANK = . 7,
) Vel .
\,M BEENLEIGH L=
GREENBANK b = 3 SRS
SITE \ Ny

® CADES COUNTY

K‘L‘—t MOLENDINAR
\l MUDGEERABA

(®

® TERRAMORA
L

|

|

MULLUMBIMBY & «
6 | \

R
x EWINGSUALE §
4 |
DUNOON W

GOLD COAST /TWEED ZONE

LISMORE /- ill_
20034 T

ALSTOMVILLE ! BALLINA

Figure 1: Electicity supply system to Gold Coast/Tweed Area
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Customers in the Gold Coast/Tweed zone receive their electricity supply from local distributors in
each state, namely ENERGEX in Queensland and Country Energy in New South Wales.

The majority of the electricity used in the area is produced at Queensland power stations. It is
transferred to the Gold Coast/Tweed zone via Powerlink’s 275kV transmission network, with
support from the ENERGEX 110kV network. The primary supply to the Gold Coast/Tweed zone is
via two single circuit 275kV transmission lines from Swanbank (near Ipswich west of Brisbane) to
Mudgeeraba (on the southern end of the Gold Coast)'. Under typical conditions, these high
voltage transmission circuits deliver more than 95% of the power used in the area.

A secondary supply path is available from Powerlink’s 275kV substations at Belmont and Loganlea
to the Gold Coast area via Beenleigh. This path consists of a single circuit 110kV line between
Beenleigh and Cades County, and another single circuit 110kV line from Cades County to
Molendinar®. This 110kV network typically supplies power to areas to the north of the Gold
Coast/Tweed zone (only as far south as Cades County). That is, power is transferred south from
Beenleigh to Cades County and north from Molendinar to Cades County. However, during a
contingency resulting in an outage of one of the 275kV circuits between Swanbank and the Gold
Coast, power on the 110KV circuits between Cades County and Molendinar can flow southwards to
provide back-up supply to the Gold Coast/Tweed zone.

Additional power supply to the Gold Coast/Tweed zone can be provided by the DirectLink
unregulated interconnector, which has the capacity to transmit up to 168MW? into the area from
power stations in New South Wales. DirectLink is a “market network service provider” connecting
the Queensland and New South Wales electricity systems. As such, its operations depend on
market conditions. Using DirectLink to support the Queensland network would require a network
support agreement between the owners of DirectLink and Powerlink.

Future works in the Gold Coast/Tweed zone are also underway. Powerlink is installing a shunt
capacitor bank at Molendinar to assist with managing voltage stability in South East Queensland.
This is scheduled for commissioning in October 2004. ENERGEX is also establishing the
Coomera 110/33kV substation in 2005, which would transfer a significant portion of the 33kV load
currently supplied from Molendinar to the area supplied from Loganlea. The network including
these future developments is shown in Figure 2.

2.2 Ownership

There are four regulated electricity network owners relevant to supply to the Gold Coast/Tweed

zone:

- Powerlink Queensland is the owner and operator of the Queensland high voltage transmission
grid, including the 275kV transmission network supplying the Gold Coast/Tweed zone.

- ENERGEX owns and operates the electricity distribution network in south-east Queensland,
including the Gold Coast area.

- Country Energy owns and operates the electricity distribution network in northern New South
Wales, including the Tweed area.

- TransGrid is the owner and operator of the New South Wales high voltage transmission
network, which provides supply to distribution networks in NSW, excluding the Tweed area.

" One of which has a tee connection to Molendinar. Powerlink recently completed construction of this 275kV tee

connection to establish a second Gold Coast 275/110kV injection point at Molendinar. This project consisted of a

12.5km transmission line connecting into one of the existing Swanbank-Mudgeeraba 275kV circuits at Maudsland.
? Both lines are owned by ENERGEX

3 Refer discussion regarding DirectLink capability in section 3.4.
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The DirectLink market service is owned by a joint venture that includes HQI Australia Pty Ltd, a
subsidiary of Hydro Quebec International, and EMMLink Pty Ltd, a subsidiary of Country Energy.

Power station ownership in New South Wales and Queensland is in the hands of various private
companies and government-owned corporations.
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2.3 Future Supply Issues for Gold Coast/Tweed Zone

Powerlink and ENERGEX have identified that action is now required to maintain a reliable power
supply to the Gold Coast/Tweed zone from late 2005 onwards, and to cater for future growth in the
region.

Planning studies have determined that during periods of peak summer demand, the capability of
the existing network to supply the Gold Coast/Tweed zone will be exceeded during a single 275kV
contingency by the summer of 2005/06*°°. For supply to the Gold Coast/Tweed zone, the most
critical contingency occurs when the 275kV Swanbank to Mudgeeraba circuit with the Maudsland
to Molendinar tee connection is out of service. This circuit provides 275kV supply to both
Molendinar and Mudgeeraba. Following an outage of the teed circuit from late 2005 onwards,
unstable voltages are forecast to occur, and the 110kV lines between Beenleigh and Coomera
would become overloaded.

This would require interruptions to power supply during single network contingencies, which are
not consistent with reliability standards which Powerlink and ENERGEX must meet. Action is
therefore required by late 2005 to prevent voltage collapse and ensure network overloads do not
occur during a 275kV network contingency.

The conclusion that action must be taken by late 2005 is based on forecast demand growth
averaging a predicted 3.6% per annum for the next 10 years, with an intense growth period of 6%
p.a. over the next three year period (approximately 25 — 40MW per year). Due to heavy use of air
conditioning and the distance from major power generation sources, the Gold Coast/Tweed zone
also has a high reactive power demand’ with a consequent impact on voltage stability.

Solutions to the future supply requirements identified in 2005 and 2006 may accommodate further
load growth in the Gold Coast/Tweed zone beyond this period. Depending on action taken,
additional supply requirements may occur by the summer of 2007/08. By that time, the electricity
demand in the Gold Coast/Tweed zone will have grown to the extent that the thermal capability of
the existing 275kV lines supplying the area from Swanbank will be exceeded during a single
network contingency”.

Analysis to support these conclusions, including load forecasts and relevant assumptions, was
published in the previous document “Request for Information — Emerging Transmission Network
Limitations: Electricity Transfer to the Gold Coast and Tweed Area.”

Consistent with the National Electricity Code, Powerlink’s transmission authority and Connection
Agreement requirements, Powerlink is required to plan its network supplying ENERGEX and

* The transfer limit is influenced by the pattern of generation in southeast Queensland. The base case assumed in this
modelling is that Swanbank E power station is running at 320 MW, three Swanbank B units are running at 100MW
each and two Wivenhoe units are running, one generating 100MW and one running as a synchronous condenser. These
assumptions are based on a typical market dispatch observed in summer peak periods.

> Powerlink and ENERGEX have agreed some short term operational strategies to manage the network prior to the
summer of 2005/06 should the demand require power flows which approach the transfer limit of the network. Such
operational strategies are only a short-term measure, and from the summer of 2005/06 onwards, action to increase the
supply capacity to the Gold Coast/Tweed zone is required.

® The output of embedded generation continues to be included as a reduction in forecast peak demand and therefore has
already been accounted for.

7 A technical characteristic of electricity demand in an alternating current system that increases the requirement for
voltage support.

8 In the absence of other action, when one 275kV circuit is out of service, the remaining 275kV circuit and the 110kV
lines between Beenleigh and Molendinar will become overloaded.

? Published 22 August 2003 - refer Powerlink’s website: www.powerlink.com.au

ENERGEX LIMITED & POWERLINK QUEENSLAND — APPLICATION NOTICE
GOLD COAST AND TWEED AREAS - 19 APRIL 2004
Page 11



Country Energy so that the reliability and power quality standards of Schedule 5.1 of the Code can
be met during the worst single credible network fault or contingency (N-1 conditions) unless
otherwise agreed with affected participants. Relevant obligations are outlined below:

i Powerlink must “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” (Electricity Act 1994,
S34.2).

ii “The transmission entity must plan and develop its transmission grid in accordance
with good electricity industry practice such that... 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” (Transmission Authority No T01/98, S6.2).

iii The Connection Agreement between Powerlink and ENERGEX includes obligations
regarding the reliability of supply as required under clause 5.1.2.2 of the Code.
Capacity is required to be provided to the Gold Coast area such that forecast peak
demand can be supplied with the most critical element out of service, without the
necessity to interrupt customer load ie N-1. Country Energy has confirmed that it
requires Powerlink to provide the same level of supply reliability to its customers in the
Tweed area.

If no action is taken, interruptions to customer supply will need to occur throughout the Gold Coast/
Tweed zone during peak summer periods from October 2005, should an outage occur on a 275kV
circuit between Swanbank and Mudgeeraba/Molendinar. This is not consistent with reliability of
electricity supply obligations. Powerlink, ENERGEX and Country Energy therefore consider action
to address the future supply requirements in the Gold Coast/Tweed zone to be a ‘reliability
augmentation’, as defined in the National Electricity Code®.

Conclusion on Gold Coast Future Supply Requirement

The discussion above demonstrates the need for action to reinforce supply to the Gold
Coast/Tweed zone by late 2005 to avoid voltage instability and line overloads. Because this
reinforcement is necessitated solely by the inability to meet reliability of supply obligations, it is a
‘reliability augmentation’ as defined in the Code.

2.4 Supply to the Far North Coast of New South Wales

TransGrid and Country Energy have identified future supply requirements to the Far North Coast
area of New South Wales from Coffs Harbour north to Byron Bay and west to Tenterfield. The
relevant area does not include the Tweed Shire, which is normally supplied from the Queensland
electricity network.

Because of the interconnected nature of electricity networks, these future NSW supply
requirements need to be considered in assessment of action to address future supply
requirements in the Gold Coast/Tweed zone. For this reason, Powerlink and ENERGEX carried
out joint planning with their NSW counterparts, TransGrid and Country Energy.

19 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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In brief, the Far North Coast of NSW is supplied by a single 330kV transmission line that connects
330/132kV substations at Armidale and Lismore. A 132kV transmission network operates in
parallel with this 330kV line. As noted earlier, the DirectLink ‘market network service provider’ also
provides a connection between Queensland and New South Wales.

The capacity of the NSW system to maintain a reliable supply to the Far North Coast area is being
approached during a single network contingency on the Armidale — Lismore 330kV line. Readers
are referred to a document published by TransGrid and Country Energy in August 2003"" for
further information regarding the future network requirements, load characteristics and forecast
growth in the subject area.

Joint planning studies considered inter-relationships between supply to the Gold Coast/Tweed
zone and the Far North Coast area of NSW, such as the potential use of DirectLink to provide
network support to either Queensland or New South Wales. Modelled projects to address the
future supply requirements in northern New South Wales from mid 2006 have been taken into
account in evaluation of actions to maintain a reliable supply to the Gold Coast/Tweed zone.

TransGrid and Country Energy received one submission from TransEnergie Australia to their
‘Request for Information’ document issued in August 2003. An Application Notice regarding supply
to the Far North Coast of NSW will be issued in the future, when this is required to meet TransGrid
and Country Energy’s reliability of supply obligations.

Conclusion on New South Wales Far North Coast Limitation

Action may be required in the future to reinforce supply to the NSW Far North Coast to maintain
satisfactory voltage levels and prevent load-shedding during single contingencies. Modelled
projects to address this forecast limitation have been considered in the analysis in this Application
Notice. An Application Notice for a proposed augmentation in NSW will be issued in the future,
when this is required to meet TransGrid and Country Energy’s reliability of supply obligations.

" “Emerging Transmission Network Limitations on the New South Wales Far North Coast”, August 2003. This report
may be accessed via Powerlink’s website at www.powerlink.com.au.

ENERGEX LIMITED & POWERLINK QUEENSLAND — APPLICATION NOTICE
GOLD COAST AND TWEED AREAS - 19 APRIL 2004
Page 13




3. OPTIONS CONSIDERED

3.1 Identification and Assessment of Options

Powerlink and ENERGEX have undertaken consultation to identify potential solutions to the future
supply requirements in the Gold Coast/Tweed zone.

In conjunction with TransGrid and Country Energy, Powerlink and ENERGEX have also:

- Carried out joint planning studies to consider non-network and network options, including
supply from NSW via the DirectLink unregulated interconnector. This included load flow
analysis and other technical assessment to determine the capability of potential options to
supply future customer electricity needs in the Gold Coast/Tweed zone; and

- Modelled potential solutions to the identified future supply requirements in the Far North Coast
of NSW to assess the impact on the Queensland supply requirements.

A summary of the consultation and joint planning outcomes, together with an outline of the options
and modelled projects considered, are contained in sections 3.2 to 3.5 and in section 4.0. Further
details on feasible options to address the future supply requirements in the Gold Coast/Tweed
zone are provided in section 5.0, with economic evaluation of options contained in Appendix 2.

3.2 Summary of Consultation and Joint Planning Processes

Powerlink identified in its 2001, 2002 and 2003 Annual Planning Reports'? an expectation that
action would be required in the relatively short-term to address future supply requirements in the
Gold Coast/Tweed zone. No information was put forward by industry participants in response to
the Annual Planning Reports.

In August 2003, Powerlink and ENERGEX issued a ‘Request for Information’’® — a consultation
document providing more detailed information on future supply requirements in the Gold
Coast/Tweed zone. That paper was the first step in meeting regulatory requirements related to
proposed network augmentations. It sought information from Code Participants and interested
parties regarding potential solutions to address the anticipated network requirements.

Only existing and committed projects that will be operational prior to late 2005 may be viable
solutions to maintain a reliable electricity supply to the Gold Coast/Tweed zone.

Submissions were received from four parties in response to the Request for Information:

0 Delta Electricity provided a submission regarding its joint venture with the NSW Sugar Mill
Cooperative. Delta advised that it expects the 30MW co-generation power station project at
the Condong Sugar Mill in the Tweed area to achieve committed status by late 2003/early
2004. It further advised that its 30MW cogeneration project at the Broadwater Sugar Mill south
of Ballina is also expected to become committed in 2004. Delta requested further discussion
of the network issues to allow an assessment of the potential for the Condong generating unit
to provide network support services. In subsequent discussions with Powerlink, Delta advised
that commissioning of the Condong cogeneration project is being targeted for mid 2006. This
generation project will therefore not be in service in the required timeframe to address future
supply requirements in the Gold Coast/Tweed zone, which will arise from late 2005 onwards.
Local generation options are discussed further in section 3.3.2.

12 Published in July 2001, June 2002 and June 2003 respectively.

1 «“Request for Information — Emerging Transmission Network Limitations: Electricity Transfer to the Gold Coast and
Tweed Area”, August 2003.

' The Broadwater Sugar Mill is located outside the Gold Coast/Tweed zone.
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o Stanwell Corporation, the owner of the 28MW Rocky Point Power Plant located near Yatala,
provided a submission advising that Stanwell considered that Rocky Point will not provide any
additional relief to the identified supply requirements. Powerlink and ENERGEX agree with
Stanwell’'s assessment. Rocky Point is not considered further in this Application Notice.

0 ENERGEX Retail (ERPL) responded to the Request for Information by providing confidential
details of demand side management initiatives it is pursuing in the Gold Coast area. This is
discussed in section 3.3.1.

o TransEnergie Australia provided a submission containing details of the capabilities of the
DirectLink market network service provider. The submission affirmed that the DirectLink
owners are interested to explore a network support agreement with either
Powerlink/ENERGEX or TransGrid/Country Energy. Utilising DirectLink for network support to
the Gold Coast/Tweed zone is discussed in section 3.4.

During the consultation process, Powerlink also provided information to several other parties
regarding the future Gold Coast/Tweed zone supply requirements. No submissions regarding
alternative solutions were provided by these parties.

3.3 Non-Network Options

The “Request for Information” paper sought to identify feasible non-network options to be included
in the analysis. Powerlink and ENERGEX have considered the submissions to the Request for
Information paper and information provided during related discussions regarding potential options
to address the future supply requirements.

3.3.1 Demand Side Management

Demand Side Management (DSM) initiatives involve reducing the amount of power that needs to
be supplied through the electricity network. This can be achieved through agreements to interrupt
customer electricity supply during peak periods, through energy efficiency initiatives or use of
alternative fuel sources such as gas.

Powerlink’s demand and energy forecasts include all existing and foreseen DSM initiatives
incorporated in ENERGEX and Country Energy’s load forecast for the Gold Coast/Tweed zone.
These initiatives, which include routine hot water switching activities, are therefore already being
used to defer augmentations as long as possible.

Information about other demand side initiatives being pursued was put forward by ERPL, on a
confidential basis, during the consultation process. At this point in time, such measures are
insufficient to defer the requirement for action to maintain a reliable supply to the Gold
Coast/Tweed zone from late 2005 onwards. The reason for this is that the total demand able to be
offset or reduced by these initiatives amounts to less than one year’s load growth in the Gold
Coast/Tweed zone. ERPL have also advised this DSM will be initiated on request, and will not
normally be operating so as to reduce demand.

While these initiatives are not large enough to provide sufficient capacity to address the supply
requirements in the Gold Coast/Tweed zone in 2005 and 2006, Powerlink and ENERGEX are
examining their use as additional short-term operational strategies to assist in managing the
network when power flows approach the transfer limit of the network.
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3.3.2 New Local Generation

No recently committed local generation projects in the Gold Coast/Tweed zone were advised to
Powerlink and ENERGEX following publication of the Request for Information.

An allowance for potential cogeneration and renewable energy developments embedded’ in the
distribution network in the relevant area is already included in ENERGEX and Country Energy’s
forecasts of electricity demand. Generation above the levels allowed would be required if local
generation were to reduce demand on the transmission network and defer the need for other forms
of action.

Two generation developers contacted Powerlink during the consultation process. One potential
local generation development that was in the very early stages of consideration (ie — pre-feasibility
studies) was discussed. There were no indications that this generation proposal could be
operational by the required timing of late 2005.

The proposed Condong Sugar Mill cogeneration project was raised in the Delta submission. The
anticipated capacity of this project (30MW) is not large in terms of the forecast load growth (25-
40MW per year) in the Gold Coast/Tweed zone. As noted above, this project is not a viable
solution to the present Gold Coast/Tweed zone requirements, as it is not anticipated to be
commissioned until mid 2006.

As noted earlier in this Application Notice, the electricity networks in northern NSW and the Gold
Coast/Tweed zone are connected by the DirectLink interconnector. Generation proposals may be
developed in northern NSW, such as the Broadwater proposal raised in the Delta submission. To
meet future supply requirements in the Gold Coast/Tweed zone, these generation proposals would
have to be of sufficient capacity to meet local requirements, as well as being able to generate
additional power that could be transferred north to the Gold Coast/Tweed zone across DirectLink.
Powerlink and ENERGEX are not aware of any well-advanced generation proposals in northern
New South Wales that would satisfy these two requirements.

Powerlink and ENERGEX have therefore concluded that there are no additional generation
proposals that can be considered as a viable option to reduce the demand on the electricity
network supplying the Gold Coast/Tweed area prior to late 2005.

Conclusion on Non Network Options

Powerlink and ENERGEX have concluded that there are no viable non-network options to address
the future supply requirements in the Gold Coast/Tweed zone. Demand side management
initiatives are insufficient to offset one year’'s demand growth in the Gold Coast/Tweed zone.
There is no indication that sufficient new local generation could be developed by the required
timeframe of late 2005.

"> An embedded generator connects directly to the 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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3.4 Network Options - DirectLink Unregulated Interconnector

3.4.1 DirectLink Capability

The DirectLink unregulated interconnector between Terranora and Mullumbimby can transfer
power in either direction between the Queensland and New South Wales regions. Hence
DirectLink has the potential to provide support to the Gold Coast/Tweed zone by transferring
electricity from New South Wales. Maximum operation of DirectLink in a northerly direction can
supply the load at Terranora and can transfer some power into the Queensland electricity system
at Mudgeeraba. These loads would otherwise be supplied from the Queensland network, and
therefore DirectLink, when importing into Queensland, reduces the amount of power that needs to
be transferred to the Gold Coast/Tweed zone from power stations in Queensland.

DirectLink can also potentially provide support to the Far North Coast area of NSW. The owners of
DirectLink have indicated that the DirectLink interconnector is not presently able to provide support
to both Queensland and New South Wales at the same time.

Other factors can affect the capability of DirectLink to provide network support to the Gold
Coast/Tweed zone in Queensland. The “nominal” 180MW capacity of DirectLink does not equate
to the ability to increase the total customer load that can be supplied in the Gold Coast/Tweed
zone by 180MW. This is due to a variety of factors associated with DirectLink and the networks to
which it is connected, as outlined below.

Losses Across DirectlLink

DirectLink has a nominal capacity of 180MW (3 x 60MW modules). After accounting for losses
(primarily in the DirectLink converter stations), the maximum amount of electricity that can be
transferred across DirectLink to the northern connection point at Terranora in the Tweed area, is
168MW.

Capacity of the networks to which it is connected®

Northward flow on DirectLink imposes a significant demand on the northern NSW network to which
DirectLink is connected. There is sufficient capacity in the northern NSW network under normal
conditions when all elements of the network are in service to meet the local northern NSW
requirements and to allow for the provision of network support by DirectLink for many years"”.

However, if critical lines in the NSW transmission and distribution network are not in service, the
capability of DirectLink to flow northwards will be restricted. From DirectLink’s northern
connection point at Terranora, electricity is transferred to customers in the Gold Coast/Tweed zone
via the ENERGEX and Country Energy distribution networks. If any element of the network
between Terranora and Mudgeeraba is out of service, this may restrict the amount of electricity
that can be transferred north across DirectLink. Under outages of critical lines providing supply to

' Only restrictions relevant to import into Queensland to provide support to the Gold Coast/Tweed zone are discussed
in this section. Southward flow on DirectLink can also be restricted by the capacity of the Queensland network which
supplies the Gold Coast/Tweed area and DirectLink.

' The future supply requirements in northern New South Wales are determined based on contingency conditions for
which northward flows on DirectLink will be curtailed. The option where DirectLink is utilised to provide network
support to the Gold Coast/Tweed zone therefore has no impacts on these future supply requirements in northern NSW.
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DirectLink’s southern connection point at Mullumbimby in northern NSW'®, northward flow on
DirectLink would also have to be reduced or completely curtailed"®.

Impact on Voltage Stability

As noted above, potential power transfers of up to 168MW into Queensland across DirectlLink are
technically possible — assuming the entire northern NSW network and the Terranora —
Mudgeeraba lines are in service.

However, the capability of DirectLink to provide a viable solution to the Gold Coast/Tweed zone
future supply requirements also depends on the impact of this power transfer on the voltage
stability of the network supplying the Gold Coast®.

DirectLink northwards operation increases the total amount of customer load that can be supplied
in the Gold Coast/Tweed zone. However, DirectLink injects power at a single location at the
southern extremity of the Gold Coast/Tweed supply network. It therefore provides limited benefits
in addressing future voltage stability limitations that will be caused by insufficient capacity between
the source of power for the Gold Coast (primarily power stations in the Brisbane area and west of
Brisbane) and customers. As more electricity is transferred into the Gold Coast/Tweed zone across
DirectLink, the amount of electricity that can be transferred to the area across the Powerlink and
ENERGEX networks, without risking voltage instability, is reduced?’.

This limits the effectiveness of import across DirectLink to meet forecast load growth in the Gold
Coast/Tweed zone. The maximum import of 168MW is equivalent to 42MW of net additional
supportable load during peak summer periods in the Gold Coast/Tweed zone?.

3.4.2 Network Support From DirectLink

The above factors were considered in joint planning studies. It has been determined that
DirectLink is capable of providing network support to the Gold Coast/Tweed zone to meet supply
requirements between late 2005 and late 2006. This recognises the maximum contribution
DirectLink is able to make to meeting the annual load growth (25-40MW) in the area. An option
comprising a combination of DirectLink network support for the Gold Coast/Tweed zone for the
summer of 2005/06 and other action after that time is discussed further in section 5.0.

Southerly transfer across DirectLink may be a potential option to address NSW supply
requirements from mid 2006 onwards. DirectLink is not able to supply power to Queensland and
NSW simultaneously. However, the Queensland network support requirements are anticipated to
occur primarily during the peak summer period, from October 2005 to March 2006, so this should
not prevent DirectLink from being utilised to address the northern NSW requirements from mid

'8 Critical outages affecting the capacity of the TransGrid and Country Energy system to supply the Far North Coast
region of New South Wales are discussed in the “Emerging Transmission Network Limitations on the New South
Wales Far North Coast” document published in August 2003.

' An emergency tripping scheme (ETS) is in place in the event of a Lismore-Mullumbimby 132kV or Armidale —
Lismore 330kV outage. Other alternative tripping schemes may also be needed if DirectLink is utilised to provide
network support to the Gold Coast/Tweed zone.

20 The thermal capability of the network supplying the Gold Coast also needs to be considered as outlined in section 2.3
*! Refer voltage stability equation published by NEMMCO and implemented in National Electricity Market dispatch
systems. This equation describes maximum power transfer limits from South Queensland to the Gold Coast/Tweed
zone, and has been revised since the publication of Powerlink’s 2003 Annual Planning Report to take account of recent
work at Mudgeeraba.

22 In the relevant constraint equation, the DirectLink MW coefficient of —0.7469 means that for every IMW of
DirectLink export to Queensland, the Gold Coast transfer limit reduces by 0.7469 MW. This means the maximum
increase in supportable load in the Gold Coast/Tweed zone resulting from 168MW of DirectLink import to Queensland
is therefore (1-0.7469)*168, or 42MW. If maximum reactive support (~40MVAr) is provided, this increases the
supportable load by 14MW (coefficient of 0.35x40MV Ar).
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2006 onwards?®. The utilisation of DirectLink in a southerly direction will be assessed as part of a
separate economic evaluation to be carried out by TransGrid and Country Energy as necessary to
meet their reliability of electricity supply obligations.

If DirectLink is used to meet future Gold Coast/Tweed zone supply requirements, this would
require a network support agreement between the owners of DirectLink and Powerlink. Such an
agreement would provide for import into Queensland across DirectLink?* when the network flows
approach the capability?® of the existing Powerlink and ENERGEX networks supplying the Gold
Coast/Tweed zone. Market participants are advised that dispatch of DirectLink to provide network
support would occur when the market network service provider is not otherwise transferring the
required amount of power in a northerly direction as a result of market price outcomes®.

An arrangement for operating DirectLink under such a commercial network support agreement has
been negotiated between Powerlink and the owners of DirectLink. The agreement is not yet
finalised, although it is anticipated that it will be signed by the relevant parties in the near future.
Details of the proposed contractual arrangements are confidential, but because of the ACCC
Regulatory Test requirements for transparency of analysis, the following information is disclosed.
Powerlink has determined that imports of up to 160MW?’, will be required from DirectLink for this
option to ensure a reliable supply to the Gold Coast/Tweed zone can be provided in 2005/06. The
total estimated cost of network support for the 2005/06 summer period is $2.7 Million.

The network support cost comprises fixed and variable components. The actual total cost of the
variable component is uncertain. The network support costs will vary depending on bidding
patterns in the National Electricity Market (NEM), as the actual cost of network support is
dependent on wholesale market price differentials between the NSW and Queensland regions of
the NEM (refer additional information section 7.4). The variable network support cost will also vary
due to uncertainty with the amount of energy that will be required to meet Gold Coast/Tweed zone
customer load. The actual energy unable to be supplied from the Queensland transmission and
distribution networks is dependent on half hourly electricity demand, generation pattern, unplanned
generator outages, and other factors.

While network support from DirectLink is able to address both voltage stability and forecast thermal
limitations in 2005/06, the following year requires a significant increase in the amount of network
support. It has been determined that the Queensland requirement for network support in 2006/07
will be beyond the capability of DirectLink under most scenarios due to the factors outlined in
section 3.4.1. Hence, augmentation of the Queensland system is required by late 2006. As noted
above, DirectLink may then be utilised in a southerly direction to support northern NSW in 2006.

Conclusions on Network Support via DirectLink:

Powerlink and ENERGEX have concluded that network support from New South Wales via the
DirectLink market network service is a viable option to address the Gold Coast/Tweed zone supply
requirements for the summer of 2005/06. The additional customer load that network support from
DirectLink can support is restricted by a variety of factors associated with DirectLink and the
networks to which it is connected.

 Peak demand occurs in winter in most areas in northern NSW.

** assuming all elements of the NSW network supplying DirectLink are in service. TransGrid and Country Energy have
agreed to coordinate all planned outages on network elements during the critical summer period between November
2005 and March 2006 to ensure DirectLink’s northerly transfer capacity is not unnecessarily compromised.

2 allowing for a critical contingency on one of the 275kV lines from Swanbank to Mudgeeraba/Molendinar

2 It is difficult to predict the direction of DirectLink flow in 2005/06, as this depends on the response by the owners of
DirectLink to future generation patterns. Therefore, the network support arrangement may or may not result in counter-
price flows across DirectLink between the New South Wales and Queensland regions of the NEM.

" The MW requirement can be reduced if reactive support is available from DirectLink.
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An arrangement for obtaining network support from DirectLink between the owners of DirectLink
and Powerlink is close to finalisation. It is anticipated that the terms of this agreement would
involve DirectLink network support of up to 160MW during the 2005/06 summer period. The
estimated cost of this arrangement would be $2.7 Million.

Maximum northerly transfer across DirectLink is unable to meet forecast peak demand in the Gold
Coast/Tweed zone for the 2006/07 summer. Therefore, a further augmentation would need to be
in service by late 2006. Network options able to address this requirement are discussed in the

next section.

3.5 Network Options — Queensland Transmission/Distribution

In addition to the consultation process to identify possible alternatives, Powerlink, ENERGEX,
TransGrid and Country Energy have carried out joint planning to determine the most appropriate
transmission/distribution network option to address the future supply requirements in the Gold

Coast/Tweed zone.

3.5.1 Infeasible Options

Multiple options were considered during the joint planning studies. After preliminary analysis, it
was concluded that some options are not feasible. These infeasible options are summarised below
for the information of interested parties and are not considered further in this Application Notice.

Upgrade existing Swanbank —
Mudgeeraba circuits by raising
tower structures and retensioning
lines where necessary.

This option was rejected because:

*

It would not address either the voltage stability limitation or
the overloading of 110kV circuits between Beenleigh and
Molendinar that are the critical determinants of network
capability in 2005 and 2006.

Existing lines would need to be temporarily taken out of
service many times to permit the upgrade work. It is
estimated that about 54 outages of six hours duration and
another ten outages of nine hours duration would be
required to complete this work. This would carry a very
high risk of customer electricity supply interruptions,
without addressing the future supply requirements. This
option therefore represents significant non-compliance with
the reliability standards.

Additional shunt capacitors
(static devices which assist with
voltage control)

The addition of further 110kV or 275kV shunt capacitors in the
existing Gold Coast/Tweed network was rejected because:

*

It would not address either the voltage stability limitation or
the overloading of 110kV circuits between Beenleigh and
Molendinar that are the critical determinants of network
capability in 2005 and 2006.

Reactive load is already heavily compensated by existing
capacitor banks?®. Additional capacitor banks could only be
switched into service in the existing system after a critical

% A total of 320MVAr of compensation is located at the transmission substations of Mudgeeraba and Molendinar.
Added to this are power factor correction capacitors at local 110/33kV and 110/11kV substations.
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contingency has occurred to avoid excessively high
voltages prior to the contingency. Technical limitations
associated with automatic reclosing of the transmission
circuits would limit the switching times for such additional
capacitor banks to about 8 seconds. This would not be fast
enough to arrest voltage collapse in all circumstances.
Following loss of a critical 275kV circuit, the voltage step
resulting from switching additional capacitor banks could
result in voltage fluctuations in excess of that allowed by
the voltage quality provisions of the National Electricity
Code.

Installation of a Static VAr
Compensator at Mudgeeraba
(item of substation equipment
which can dynamically address
voltage stability and control
requirements)

Installation of a Static VAr Compensator (SVC) at Mudgeeraba
is able to address the immediate voltage control
requirements®, but was rejected because:

*

It would not address the overloading of 110kV circuits
between Beenleigh and Molendinar for loss of either
Swanbank to Mudgeeraba 275kV circuit.

It is therefore only a partial solution and would have to be
implemented in conjunction with other action. These other
projects can address the network requirements without an
SVC, making any combination option more expensive than
options without an SVC. An SVC to address the short-term
supply requirements was therefore not considered
further.

3.5.2 Feasible Augmentation Options

Feasible network options included transmission line augmentation at either 110kV or 275kV. An
overview is provided below, with further details provided in section 5.0.

Feasible Queensland Network Augmentations

110kV This option involves augmentation of the 110kV network between Beenleigh and
Beenleigh to Molendinar and installation of a second 110kV 50MVAr capacitor bank at
Molendinar Molendinar by late 2005. Augmentation at 110kV would also require substantial

reconstruction of the Molendinar 110kV substation.

275kV This option involves establishment by late 2005 of a 275kV switchyard at
Greenbank to | Greenbank, including a 120MVAr 275kV capacitor bank and the construction of
Maudsland an additional double circuit 275kV line from Greenbank to Maudsland. The new

circuit would be connected to the recently completed Maudsland to Molendinar
275kV circuit, providing a third 275kV circuit to the Gold Coast/Tweed zone.

% Reactive power needs

301t is anticipated that a Static Var Compensator may be required on the Gold Coast in the longer term — refer 4.1(e).

ENERGEX LIMITED & POWERLINK QUEENSLAND — APPLICATION NOTICE
GOLD COAST AND TWEED AREAS - 19 APRIL 2004

Page 21




Feasible Queensland Network Augmentations

“Double tee”
Maudsland to
Molendinar,
followed by
275kV
Greenbank to
Maudsland

The third feasible network augmentation involves the establishment by late 2005
of a second Maudsland 275kV tee using the second circuit of the existing
Maudsland to Molendinar double circuit line. This would provide only a small
increase in capacity and further augmentation would be necessary by late 2006.
This could be achieved by establishment of a 275kV switchyard at Greenbank,
including a 120MVAr 275kV capacitor bank and the construction of an additional
double circuit line from Greenbank to Maudsland. The new circuit would be
connected to the Maudsland to Molendinar 275kV circuit, providing a third 275kV
circuit to the Gold Coast/Tweed zone.

It should be noted that the options described above deliver different increments in supply capacity
to the Gold Coast/Tweed zone. These differences are taken into account in the economic
comparison of options by considering future anticipated/modelled projects that are expected to be
required under each option during the planning horizon.

Conclusions on Augmentations of the Queensland Electricity Network

With respect to possible augmentations of the Queensland electricity network, Powerlink and

ENERGEX:

- Considered multiple network options, some of which were found to be infeasible;

- ldentified three alternative augmentations of the Queensland transmission and distribution
network that would address the future supply requirements in the Gold Coast/Tweed zone; and

- These options are considered further in section 5, in combination with network support via
DirectLink, anticipated/modelled augmentations to address future supply requirements in
Queensland, and anticipated/modelled projects to increase supply capability to the Far North
Coast of New South Wales.
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4. ANTICIPATED/MODELLED PROJECTS

In accordance with the ACCC Regulatory Test, the economic analysis of options includes future
anticipated/modelled projects that may be required within the planning horizon. All options are
expected to require a series of augmentations during the fifteen year period analysed to meet the
high demand forecast for the Gold Coast/Tweed zone. Works required beyond 2006 are not
recommended for approval in this Application Notice, but are included to ensure the proposed
augmentations are compared on an equivalent basis. The sensitivity of the analysis to these
assumptions is tested through the use of market development scenarios.

Anticipated/modelled projects are considered to address the future supply requirements in the Far
North Coast area of New South Wales. Other works are also anticipated to be required to meet
ongoing load growth in the Gold Coast/Tweed zone beyond 2006. These anticipated/modelled
projects are discussed below:

4.1 Anticipated/Modelled Projects - Gold Coast/Tweed Zone

Anticipated/modelled projects expected to be required to meet supply requirements in the Gold
Coast/Tweed zone beyond 2006 have been included in the analysis in accordance with
requirements of the ACCC Regulatory Test. These anticipated/modelled projects are common to
all of the options considered®', with the scope of works and timing varying depending on what
works are undertaken in the earlier years.

The variation in timing and scope occurs because some proposed augmentations only address the
forecast supply requirements in the short term, and will require further augmentation in the medium
term to provide for continuing load growth in the area. Other proposed augmentations provide a
large increment in network capability, and therefore provide for forecast load growth further into the
future before further action would be required. An overview of each anticipated/modelled project is
provided below.

It should be noted some of the anticipated/modelled projects listed below form part of the proposed
augmentations in different options (ie — they will be necessary in 2005 or 2006 rather than at a
later time).

(a) Molendinar Substation Reconstruction

The Molendinar substation was established in the 1960s. Reconstruction of the 33kV switchyard is
expected to be necessary in the future to address switchgear fault ratings and to provide for
additional ENERGEX 110kV connections to accommodate additional load growth. Reconstruction
of the 110kV busbar® is expected to be necessary due to thermal capacity limitations.

(b) 275kV Line Capacity to the Gold Coast

The two existing 275kV transmission lines from Swanbank to Mudgeeraba will approach thermal
limits in the event of an outage of the other 275kV circuit in the next few years. The timing for
anticipated/modelled projects to address this issue is dependent on the amount of power required
to be transferred across these lines to satisfy Gold Coast demand growth. On current forecasts, it
will be necessary to provide additional 275kV line capacity to the Gold Coast to address this
requirement by 2007 to 2009. It will also be necessary to provide a second 275/110kV transformer
at Molendinar to allow independent operation of the 275kV line circuits in around 2008.

3! meaning that by the end of the 15 year period of analysis, the transmission and distribution network configuration
would be similar for all options.
32 Item of substation equipment that makes a common connection between several circuits.
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(c) Augmentation of the 110kV Network Between Beenleigh and Molendinar

To accommodate the forecast load growth in the area between Beenleigh and the Gold Coast, it is
expected to be necessary to upgrade the 110 and 33kV distribution networks in that area. The
modelled works include construction of a new 110/33kV substation at Coomera and associated
distribution works. They also include rebuilding the existing Beenleigh-Cades County line as a
double circuit 110kV line and converting the Cades County-Molendinar 110kV line to double circuit
110kV operation. This section of the network is designed for 110kV operation but one circuit is
presently operating at 33kV.

(d) Terranora — Mudgeeraba Double Circuit 110kV Line

Electricity demand in the Tweed zone will eventually grow so that it exceeds the firm capability of
the lines which supply Terranora from Mudgeeraba in Queensland. It is anticipated that,
depending on the loading on these lines, an additional circuit may be required between these two
substations to avoid thermal overloads during contingency conditions beyond 2008.

(e) Ongoing Voltage Support

The forecast load growth in the Gold Coast/Tweed zone may require an ongoing program of
voltage support. Compensation of customer load reactive demand will be achieved at the
distribution level by ENERGEX and Country Energy. In the longer term, it may also be necessary
to install shunt capacitor banks or Static Var Compensators at the 110 or 275kV level to
compensate for reactive losses in those systems as the power transfers increase with load growth.
However, the requirement for ongoing voltage support is expected to be common to all options in
this Application Notice, and has therefore not been included in the analysis™>.

(f) Installation of 275kV Switchgear at Molendinar Substation

By about 2015, there is a forecast need to install a third 275/110kV transformer at Molendinar to
provide for the expected long-term load growth in the Gold Coast/Tweed zone. This will require the
installation of 275kV switchgear® to allow independent switching of the incoming lines and
transformers at the substation.

4.2 Anticipated/Modelled Projects — Far North Coast NSW

As outlined in section 2.3, TransGrid and Country Energy have identified that action will be
required to address approaching supply requirements in the Far North Coast area of NSW.

When evaluating options to address the Gold Coast/Tweed zone requirements, the impacts of
each option on these forecast NSW requirements was considered. Joint planning studies by
Powerlink, ENERGEX, TransGrid and Country Energy also considered anticipated and modelled
projects to address the New South Wales limitations and considered the impact of these on the
Queensland network.

TransGrid advised of two alternative network augmentations that could address the forecast

requirement in the northern NSW network, namely:

(a) A 330kV connection between Dumaresq and Lismore.

(b) A 330kV connection between Armidale and Lismore. Due to the longer distance, this would be
a higher cost augmentation than a Dumaresqg-Lismore line.

33 Common works have no impact on the ranking outcome of net present value analysis.
**Ie - a 275kV busbar

ENERGEX LIMITED & POWERLINK QUEENSLAND — APPLICATION NOTICE
GOLD COAST AND TWEED AREAS - 19 APRIL 2004
Page 24



The DirectLink interconnector could provide network support to New South Wales as described in
section 3.4. In addition, TransGrid and Country Energy also advised of the possibility that local
generation of up to 60MW may complement supply to the far north coast area. It is assumed that
such generation would be embedded within the northern NSW distribution network.

For the purposes of the joint planning studies, two potential options to meet northern NSW supply
requirements were modelled to assess the impacts on supply to the Gold Coast/Tweed zone:

A. Network support from either DirectLink or local generation from 2006 onwards.
B. Dumaresq — Lismore 330kV Line in 2006.

Further details are provided below. Together with the feasible Queensland augmentations
discussed in section 3.4 and 3.5, consideration of these modelled projects in NSW resulted in eight
potential options to address the future supply requirements in the Gold Coast/Tweed zone. These
eight options are discussed in more detail in section 5 and in Appendix 2.

4.2.1 Network Support for the Far North Coast of NSW

An arrangement has been included in the analysis in this Application Notice where it is assumed
that the northern NSW requirements are addressed through network support from either DirectLink
or local embedded generation.

The level of network support required depends on load growth in the Far North Coast area and the
location and operating pattern of the network support providers. For the purposes of this
Application Notice, it is assumed that sufficient support would be available to address northern
NSW requirements for approximately six years from 2006 (in the order of 10MW initially growing to
possibly 100MW may be required over this period). From 2012, it is assumed that 330kV network
augmentation in New South Wales would be necessary.

The costs included in the financial analysis for this arrangement for network support are based on
the offer of network support provided by the owners of DirectLink to Powerlink in relation to
meeting the Gold Coast/Tweed zone supply requirements. It is recognised that the future northern
New South Wales requirements are of a different quantum and nature, and that an offer of network
support by the owners of DirectLink or (as yet uncommitted) local generation may vary
considerably from the Queensland offer. However, this is considered to be the best estimate of
network support costs available for northern NSW at this point in time.

The primary interrelationships between anticipated/modelled network support arrangements for
northern New South Wales and the Queensland supply system are as follows:

- ltis expected that any embedded generation output would be consumed locally in northern
NSW, and would have minimal impact on the Gold Coast/Tweed zone where load is growing
by 25-40MW per year. Limitations on northerly transfer across DirectLink as discussed in
section 3.4 would also be likely to restrict the utilisation of any new generation in NSW to assist
Queensland network requirements.

- The option being considered of network support via DirectLink to the Gold Coast/Tweed zone
followed by 275kV augmentation should not prevent network support being utilised to address
the northern NSW requirements from mid 2006 onwards. When DirectLink is flowing northward
to support Queensland, it is not able to simultaneously be used to transfer power southward to
northern New South Wales. However, the Queensland network support requirements are
anticipated to occur primarily during the peak summer period, from October 2005 to March
2006. DirectLink is therefore able to provide network support to Queensland in 2005/06, and
still be a viable option for consideration to meet the NSW requirements from 2006 onwards.
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- The capacity of the Queensland electricity system to support southerly flow on DirectLink for
the provision of network support to New South Wales needs to be considered. When
DirectLink is flowing in a southerly direction, it places a corresponding additional demand on
the transmission network between Queensland power stations and the Gold Coast area. The
Queensland network is presently unable to supply this additional demand from DirectLink
during peak summer periods, as all capability is required to maintain a reliable power supply to
the Gold Coast/Tweed zone. DirectLink is therefore currently restricted from flowing
southwards during periods of Gold Coast/Tweed zone peak demand. If DirectLink is to be a
viable solution to the New South Wales supply requirements beyond 2006, it is essential that
augmentation works are undertaken in Queensland to provide sufficient capacity above the
Gold Coast/Tweed zone requirements to transfer power south to NSW*°. In the longer term, as
the Gold Coast/Tweed zone electricity demand continues to grow, the capacity for additional
southward transfer may require additional works. However, no change in timing of longer-term
projects is being assumed in this Application Notice.

4.2.2 Dumaresq — Lismore 330kV Transmission Line

An alternative arrangement to address northern NSW requirements involving the completion of a
330kV line from Dumaresq to Lismore was also included in the analysis. A new 330kV supply to
Lismore would substantially increase the capability to transfer electricity to the Far North Coast
Area of NSW, and would therefore address the identified future supply requirements in the area.
Further investigations are required to refine the scope of this modelled project. For the purposes
of this Application Notice, it was assumed this modelled project would be achieved by construction
of a 330kV line from Dumaresq substation to Tenterfield and rebuilding of the Tenterfield-Lismore
132KV line to 330kV design at an estimated cost of approximately $100 Million.

There are no significant interrelationships between the anticipated/modelled 330kV augmentation
in northern New South Wales and the Queensland supply requirements. Such an augmentation
would alleviate some of the restrictions on northward flow on DirectLink during contingencies in the
northern New South Wales network, but would have no other impact on the capability to supply
customers in the Gold Coast/Tweed zone within the timeframe being considered.

3> Southerly transfer on DirectLink may also require installation of duplicate emergency tripping schemes on the
Queensland network elements supplying DirectLink.
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5. FEASIBLE OPTIONS

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

The eight options are based on four potential alternatives to address the Gold Coast/Tweed zone
requirements, with two variations on each alternative based on different modelled projects to
address the requirements in northern New South Wales.

The proposed augmentations to address the Gold Coast/Tweed zone include:

Option 1 | 110kV Augmentation Beenleigh — Molendinar in late 2005

Option 2 | 275kV Augmentation Greenbank - Maudsland in late 2005

Option 3 | Network support from DirectLink for the summer of 2005/06, followed by 275kV
Augmentation Greenbank - Maudsland in late 2006

Option 4 | “Double tee” connection Maudsland — Molendinar in late 2005, followed by 275kV
Augmentation Greenbank - Maudsland in late 2006

For each option, a variation to examine the impact of modelled projects to address northern NSW
requirements was considered as follows:

1A to 4A Network support from 2006 onwards, OR;
1B to 4B Construction of Dumaresq — Lismore 330kV Line in 2006.

Other anticipated/modelled projects are also included in each option when they are anticipated to
be required to maintain ongoing reliability of supply to the Gold Coast/Tweed zone and the Far
North Coast of NSW.

5.1 Proposed Augmentation Option 1A

Proposed Option 1A — 110kV Augmentation Beenleigh to Molendinar (Late 2005)

Date Reqd | Proposed Augmentation Capital Cost ($M)

Late 2005 | Augmentation of the 110kV network between Beenleigh and $25.5
Molendinar.

Late 2005 | Reconstruction of the Molendinar substation. $22.0

Proposed Option 1A involves an initial network augmentation in Queensland at 110kV in late 2005.
Under this option, a new 110kV connection would be constructed between Beenleigh and
Molendinar. The proposal involves rebuilding the 110kV single circuit line between Beenleigh and
Cades County to a double circuit line and converting the Cades County to Molendinar feeder to a
double circuit 110kV line (presently one circuit is operating at 33kV and one circuit at 110kV).
Option 1A also includes the installation of a 50MVAr capacitor bank at Molendinar substation and
related works in the ENERGEX 33kV network.

This would overcome the potential thermal overloads on the existing Beenleigh to Molendinar
circuits during a 275kV network contingency by providing extra 110kV network capacity to the Gold
Coast/Tweed zone. The additional lines would also provide an additional power path to the area

ENERGEX LIMITED & POWERLINK QUEENSLAND — APPLICATION NOTICE
GOLD COAST AND TWEED AREAS - 19 APRIL 2004
Page 27



from power stations in Queensland. This would address the identified voltage stability limit in the
existing network by reducing reactive power losses.

Under Option 1A, additional electricity would be transferred to the Gold Coast/Tweed zone via the
110kV network to Molendinar. Under this option, it will therefore be necessary to substantially
reconstruct Molendinar substation to cater for the additional power transfer through this substation.

Anticipated/Modelled Projects — Not Recommended in this Application Notice

Date Reqd | Anticipated Future Projects : Queensland Capital Cost

Late 2007 Establishment of a 275kV switchyard at Greenbank, including a $48.9
120MVAr 275kV capacitor bank. Construction of an additional
double circuit line from Greenbank to Maudsland.

Late 2008 | Second Molendinar 275/110kV transformer $6.2
Late 2008 Construction of new Mudgeeraba-Terranora 110kV line $8.0
Late 2015 Installation of 275kV switchgear & third 275/110kV transformer at $15.7

Molendinar substation

Anticipated Future Projects : NSW

Mid 2006 Network support for northern NSW for six years to 2012 $18.0%

Late 2012 Construction of a new Dumaresqg-Tenterfield 330kV line, $100
rebuilding of the existing Tenterfield-Lismore 132kV line for 330kV
operation and associated substation works at Dumaresq and
Lismore.

The proposed 110kV augmentation in Option 1A provides a modest increment in supply capacity
to the Gold Coast/Tweed zone. It is a short-term solution, as it can only address the identified
future supply requirements in the area for two years before further augmentation will be necessary.
At this time, it is assumed that a 275kV augmentation between Greenbank and Maudsland will be
required to address forecast thermal overloads in the existing 275kV network.

Other anticipated/modelled projects are also expected to be required in Queensland, as described
in section 4.1. The timings for these augmentations under Option 1A are shown in the table
above, and have been determined through planning studies which examined how long the
proposed and anticipated works will address the future supply requirements before further action is
required.

Option 1A assumes that northern NSW supply requirements are addressed through a modelled
arrangement for network support from either DirectLink or embedded generation from mid 2006
onwards. It is assumed that this is capable of addressing the Far North Coast of NSW supply
requirements for six years, with network augmentation being required in NSW by 2012.

36 Refer section 4.2.1
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Figure 3 — Proposed Option 1A
110kV Network Augmentation in late 2005

Pro posed Augmentation 1A

Late 20 05
- Beenleigh - Molendinar 110 kV
double circuit

» Rebuild Molendinar 110k V substation

Mudgeeraba

Dunnresq Lismor e

“'._Directljn k

Pt i

5.2 Proposed Augmentation Option 1B

Proposed augmentation 1B is the same as Option 1A except that it is assumed the modelled
project to address the future supply requirements in northern New South Wales involves the
construction of a 330kV transmission line from Dumaresq to Lismore by mid 2006 as described in
section 4.1.2.
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5.3 Proposed Augmentation Option 2A

Proposed Option 2A — Greenbank— Maudsland 275kV Transmission Line (Late 2005)

Date Reqd

Proposed Augmentation

Late 2005

Establishment of a 275kV switchyard at Greenbank, including a
120MVAr 275kV capacitor bank and the construction of an
additional double circuit line from Greenbank to Maudsland.

Capital Cost ($M

$48.9

Proposed Option 2A involves transmission network augmentation in Queensland at 275kV.

The works in proposed Option 2A, shown in Figure 4, involve establishment of a new 275kV
switchyard at Greenbank in the Logan area. This would improve voltage stability in the network
supplying the Gold Coast/Tweed zone by providing a switching point closer to the Gold
Coast/Tweed zone. The proposed works would also include the installation of a 120MVAr
capacitor bank at the new Greenbank switchyard to provide additional voltage support.

Option 2A also includes construction of a 43km section of new transmission line between
Greenbank and Maudsland, 12km inland from Molendinar, by late 2005. The new circuit would be
connected to the existing Maudsland to Molendinar 275KV circuit. It would initially operate as a
single circuit, providing additional 275kV line capacity to the Gold Coast/Tweed zone. This
proposed new line addresses both the potential voltage collapse (by reducing the loading on
remaining lines during a 275kV contingency and therefore reducing reactive power losses) and the
potential 110kV line overloads (by redistribution of network power flows away from the 110kV lines
to the 275kV lines).

Anticipated/Modelled Projects — Not Recommended in this Application Notice

Date Reqd | Anticipated Future Projects : Queensland
Late 2007 Molendinar 110kV Substation Reconstruction

Second Molendinar 275/110kV transformer
Late 2008

Construction of new Mudgeeraba-Terranora 110kV line
Late 2008

Augmentation of 110kV Network Beenleigh - Molendinar
Late 2009

Installation of 275kV switchgear & third 275/110kV transformer
Late 2015 | at Molendinar substation

Anticipated Future Projects : NSW

Network support for northern NSW for six years to 2012
Mid 2006

Construction of a new Dumaresq-Tenterfield 330kV line,
Mid 2012

rebuilding of existing Tenterfield-Lismore 132kV line for 330kV
operation and substation works at Dumaresq and Lismore.

Capital Cost ($M)

$22.0
$6.2
$8.0
$25.5

$15.7

$18.0%

$100

37 Refer section 4.2.1
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Option 2A assumes anticipated/modelled projects will be required in Queensland, as described in
section 4.1. The timings for these augmentations under Option 2A are shown in the table above,
and have been determined through planning studies which examined how long the proposed and
anticipated works will address the future supply requirements before further action is required.

Option 2A also assumes that northern NSW supply requirements are addressed through a
modelled arrangement for network support from mid 2006 onwards. It is assumed that this is
capable of addressing the Far North Coast of NSW supply requirements for six years, with network
augmentation being required in NSW by 2012.

Figure 4 — Proposed Option 2A
275kV Network Augmentation in late 2005
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5.4 Proposed Augmentation Option 2B

Proposed Option 2B is the same as Option 2A, except the modelled project to address the future
supply requirements in northern New South Wales involves the construction of a 330kV
transmission line from Dumaresq to Lismore instead of network support from DirectLink or
embedded generation.
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5.5 Proposed Augmentation Option 3A

Proposed Option 3A — DirectLink network support for 2005/06 summer followed by 275kV
Greenbank — Maudsland Transmission Line by late 2006

Date Reqd

Proposed Augmentation

Late 2005

Late 2006

DirectLink network support of up to160MW for 2005/06 summer

Establishment of a 275kV switchyard at Greenbank, including a
120MVAr 275kV capacitor bank and the construction of an
additional double circuit line from Greenbank to Maudsland.

Capital Cost ($M
$2.7%8

$48.9

Proposed Option 3A involves DirectLink network support for the Gold Coast/Tweed zone for the
2005/06 summer period. The network support via DirectLink reduces the amount of power that has
to be transferred across the Powerlink and ENERGEX networks to the Gold Coast during critical
contingencies. It therefore overcomes the forecast voltage issues and thermal overloads in the

existing transmission and distribution network and defers the need for other action.

As discussed in section 3.4, there are restrictions on the ability of DirectLink to provide network
support to the Gold Coast/Tweed zone for a longer period than one year. Other action is therefore
required to meet supply requirements from late 2006 onwards. Option 3A proposes the
establishment of a new 275kV switchyard at Greenbank in the Logan area, and construction of a
43km section of new transmission line between Greenbank and Maudsland, by late 2006. This
involves the same works as described in option 2A, but deferred by one year due to the proposed
network support arrangement with DirectLink.

Anticipated/Modelled Projects — Not Recommended in this Application Notice

Date Reqd | Anticipated Future Projects : Queensland

Late 2007 | Molendinar 110kV Substation Reconstruction

Late 2008 | Second Molendinar 275/110kV transformer

Late 2008 Construction of new Mudgeeraba-Terranora 110kV line

Late 2009 | Augmentation of 110kV Network Beenleigh - Molendinar

Late 2015 Installation of 275kV switchgear & third 275/110kV transformer at
Molendinar substation
Anticipated Future Projects : NSW

Mid 2006 Network support for northern NSW for six years to 2012

Late 2012

Construction of a new Dumaresg-Tenterfield 330kV line, rebuild of
the existing Tenterfield-Lismore 132kV line for 330kV operation
and associated substation works at Dumaresq and Lismore.

Capital Cost ($M)

$22.0
$6.2
$8.0
$25.5

$15.7

$18.0%°

$100

38 Refer section 7.4
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It should be noted that no deferral of anticipated/modelled projects beyond 2006 is achieved
through the proposed provision of network support by DirectLink in 2005/06 in Option 3A*. The
anticipated/modelled projects for Option 3A are therefore the same as Option 2A.

Figure 5: Proposed Option 3A
DirectLink Network Support 2005/06
275kV Network Augmentation Late 2006
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5.6 Proposed Augmentation Option 3B

Proposed Option 3B is the same as Option 3A, except the modelled project to address the future
supply requirements in northern New South Wales involves the construction of a 330kV
transmission line from Dumaresq to Lismore instead of network support from DirectLink or

embedded generation.

39 Refer section 4.2.1
* When DirectLink is not providing network support, the total supply capacity to the Gold Coast/Tweed zone is

determined by the capacity of the existing transmission and distribution network.
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5.7 Proposed Augmentation Option 4A

Proposed Option 4A — Double tee Maudsland — Molendinar by late 2005 followed by

275kV Greenbank — Maudsland Transmission Line by late 2006

Date Reqd | Proposed Augmentation

Late 2005 Second Maudsland — Molendinar 275kV tee connection

Late 2006 | Establish a 275kV switchyard at Greenbank, including a 120MVAr
275kV capacitor bank. Construct an additional double circuit line
Greenbank -Maudsland.

Capital Cost
$3.64

$48.9

The existing Maudsland-Molendinar 275kV tee connection has been constructed as a double
circuit line, but operates as a single circuit connected to only one transformer at Molendinar
substation. Proposed Option 4A involves the establishment by late 2005 of a second Maudsland
275KV tee using the second circuit of the existing Maudsland to Molendinar double circuit line.

At present, an outage of the existing Maudsland — Molendinar tee connection is the
single contingency as no electricity can be injected into Molendinar at 275kV during

worst credible
an outage of

this circuit. Establishment of a second tee connection would reduce the impact of an outage of
the existing tee connection, providing a marginal increase in transfer capacity to the Gold

Coast/Tweed zone.

Further augmentation would be necessary the following year to meet the Gold Coast/Tweed zone
supply requirements. Option 4A proposes the establishment of Greenbank switchyard and the
construction of a 43km section of new 275kV transmission line between Greenbank and

Maudsland, by late 2006. This involves the same works as described in option 2A,
one year due to establishment of the double tee.

but deferred by

Anticipated/Modelled Projects — Not Recommended in this Application Notice

Date Reqd | Anticipated Future Projects : Queensland

Late 2007 | Molendinar 110kV Substation Reconstruction

Late 2008 | Second Molendinar 275/110kV transformer

Late 2008 Construction of new Mudgeeraba-Terranora 110kV line

Late 2009 | Augmentation of 110kV Network Beenleigh - Molendinar

Late 2015 Installation of 275kV switchgear & third transformer at Molendinar

Anticipated Future Projects : NSW

Network support for northern NSW for six years to 2012
Mid 2006
Construction of a new Dumaresg-Tenterfield 330kV line, rebuild of
Late 2012 | the existing Tenterfield-Lismore 132kV line for 330kV operation
and substation works at Dumaresq and Lismore.

Capital Cost
$22.0
$6.2
$8.0
$25.5

$15.7

$18.0%2

$100

I Comprises $1.46M operating expenditure and $2.17M capital expenditure
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Figure 6 — Proposed Option 4A
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5.8 Proposed Augmentation Option 4B

Proposed Option 4B is the same as Option 4A, except the modelled project to address the future

supply requirements in northern New South Wales involves the construction of a 330kV

transmission line from Dumaresq to Lismore instead of network support from DirectLink or

embedded generation.

42 Refer section 4.2.1
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6. MARKET DEVELOPMENT SCENARIOS

6.1 Context for Evaluation of Options

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

- The Queensland Government is proceeding with the implementation of its policy requirement
for Queensland energy retailers to source 13% of their energy from gas-fired generation from 1
January 2005. The 13% Gas Scheme is designed to deliver on the government policy
objectives of diversifying the State's energy mix towards a greater use of gas and encouraging
new gas infrastructure in Queensland, while reducing the growth in greenhouse gas emissions;

- Commonwealth legislation has been in effect since 1 January 2001 to encourage increased
generation from renewable energy sources. Powerlink has incorporated independent forecasts
of additional renewable energy generation into the forecasts of demand and energy used in
assessing future supply requirements;

— NEMMCO'’s Statement of Opportunities (SOQ) issued in July 2003 contained information on
existing and committed generation developments in Queensland. There is currently a
considerable margin between supply capacity and demand, with several large new generating
units commissioned in Queensland in the past two years.

- The large margin between supply capacity and demand for Queensland as a whole does not
apply to the Gold Coast/Tweed zone. As outlined in section 2.2, electricity demand in the Gold
Coast zone (which must be transmitted from power stations outside the zone) is growing at an
average of 3.6% per year over the next 10 years and at about 6% per year over the next three
years. This is equivalent to between 25 and 40MW per year. Apart from small amounts of
generation embedded in the distribution systems (which is already accounted for in the
ENERGEX and Country Energy load forecasts) there has been no net increase in power
generation installed in the Gold Coast/Tweed zone to match this demand growth.

- Historical market data shows that generation dispatch during the past twelve months has
resulted in southward flows on the Queensland-New South Wales interconnector (QNI) and on
the DirectLink market network service provider (ie — from Queensland to New South Wales) for
the majority of the time. This trend is anticipated to continue in the short term. However, as
DirectLink operation and flows across QNI depend on market bidding behaviour, new
generation investment etc, the direction that power will flow across these interconnectors in the
future cannot be presumed.

6.2 Assumed Market Development Scenarios

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

- the existing system;

- future network developments;

- 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 Net Present Value costs of the solutions being
evaluated under a range of plausible scenarios.
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6.2.1 Existing Network and Future Transmission Developments:

No market development scenarios have been developed related to new network developments
proposed by Powerlink, ENERGEX, Country Energy or TransGrid outside the Gold Coast/Tweed
area. These are independent of the future supply requirements that are the subject of this report,
and are considered to be common to all options analysed. Future network developments, in both
NSW and Queensland, which are relevant to the Gold Coast/Tweed area have been included as
anticipated/modelled projects in the analysis.

6.2.2 Variations in Load Growth

Four market development scenarios have been developed to consider sensitivity to variations in
customer electricity demand:

Scenario Forecast Electricity Demand Level

Scenario A Medium (medium economic growth and typical weather conditions)

Scenario B High (higher economic growth and typical weather conditions)

Scenario C Low (lower economic growth and typical weather conditions)

Scenario D Embedded Generation (medium economic growth and typical weather
conditions with 2005/06 demand reduced by 30MW)

These scenarios are based on typical weather (50% probability of exceedance) forecast for
electricity usage, with varying levels of economic growth*®. The forecasts include all known
information about existing and planned demand side initiatives, and also include independent
forecasts of local embedded generation developments. The forecasts do not consider extreme
temperature conditions.

The Gold Coast area has to date been one of the highest load growth areas in Australia. Demand
is forecast to increase at more than 3% per year over the next ten years, with higher than average
growth over the next 2-3 years. Scenarios A, B and C have been developed based on different
levels of demand growth (from 2.2%p.a to 3.9%p.a over a ten year period). Scenario D has been
developed to assess the sensitivity of the analysis to an outcome where electricity demand on the
transmission system is lower than anticipated over the next few years, but then continues at a
medium growth rate thereafter. This could occur through the installation of additional small
generation embedded within the distribution network and/or a reduction in the recent high levels of
development in the Gold Coast/Tweed zone. As noted in section 3.3.2, there are no indications
that embedded generation could occur by the required timeframe, but Scenario D has been
developed to assess sensitivity of the analysis results to this scenario.

6.2.3 Existing and Committed Generators:

As noted in section 3.2, there are no major power stations in the Gold Coast/Tweed area and no
recently committed generators proposing to establish in the Gold Coast/Tweed zone prior to 2005.
For this reason, no scenarios have been developed in which the output of existing and/or
committed generators is increased.

# Refer 2003 Annual Planning Report and ‘Request for Information’ document published in August 2003.
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However, due to the inclusion of DirectLink network support as an option, it is necessary to assess
how the operation of existing generators in the National Electricity Market as a whole may
influence the dispatch of the DirectLink market network service provider. Powerlink Queensland
has sought advice from ROAM Consulting on the impacts of market dispatch and wholesale
market pricing on the cost of network support from DirectLink. ROAM Consulting carried out
market simulations to examine potential generation patterns and resulting regional price
differentials. For the purposes of this Application Notice, the cost of network support in all
scenarios has been based on the average price differential between the NSW and Queensland
market regions based on the market simulations by ROAM Consulting. Sensitivity analysis has
been carried out to test the sensitivity of the analysis results to changes in this assumption (refer
sections 7.4 and 8.2).

6.2.4 Potential New Generation:

NEMMCOQO’s 2003 Statement of Opportunities indicated that additional investment in major
generation may be required in the medium term, but any such investment is considered unlikely to
occur in the Gold Coast/Tweed zone. No new stand-alone generation was proposed in response to
the Request for Information document, and is considered unlikely because of a lack of economic
fuel sources and the high density of residential and commercial development within the area.
Hence no market development scenarios have been developed to consider the establishment of
major new stand-alone generators in the Gold Coast/Tweed zone.

Smaller generation or demand side developments may occur in the Gold Coast/Tweed area. The
impact of potential embedded generation developments has been considered through the
development of Scenario D, where demand on the electricity network supplying the Gold
Coast/Tweed zone is forecast to be reduced by 30MW in 2005/06**.

* This scenario assumes 30MW demand reduction at the high load centres of Southport, Surfers Paradise and
Broadbeach. The actual impact of embedded generation would depend on its location, distance from load centres etc.
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7. FORMAT AND INPUTS TO ANALYSIS

7.1 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 (ie — 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 future supply needs in the Gold Coast/Tweed zone as outlined in this
document is required to satisfy reliability requirements linked to Schedule 5.1 of the National
Electricity Code, the requirements of the Queensland Electricity Act, Powerlink’s Transmission
Authority and ENERGEX’s Distribution Authority®®.

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 results of
this evaluation, carried out using a cash flow model to determine the Net Present Value (NPV) of
the various options, are shown in section 8.0.

Cost inputs to the NPV analysis are described below.

7.3 Cost of Network Augmentations:

The cost of the Queensland and New South Wales network augmentations and
anticipated/modelled projects outlined in the options in section 5.0 have been estimated by
Powerlink, ENERGEX, Country Energy and TransGrid*’. Sensitivity studies have been carried out

using variations in the capital cost estimates of plus or minus 15% (see section 8.3).

The financial analysis considers all cost impacts of the proposed network augmentations to market
participants as defined by regulatory processes. The estimated saving in the cost of network

* Powerlink is required to evaluate options for new transmission developments under the Regulatory Test in
accordance with clause 5.6 of the National Electricity Code.

% Refer section 3.0.

7 Each network service provider estimated the costs of proposed augmentations in their own networks.
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losses for each option has been included based on the assumption of typical load factor and an
average cost of losses of $25/MWh*¢. Sensitivity studies have also been carried out on the
assumed cost of losses (see section 8.3).

7.4 Cost of Network Support:

As noted earlier in this document, the cost of network support for the Gold Coast/Tweed zone from
DirectLink has been negotiated between the owners of DirectLink and Powerlink. The estimated
total cost of $2.7M has been incorporated into the financial analysis of options. Sensitivity analysis
has been carried out to assess the sensitivity of the analysis to a higher or lower cost of network
support.

The commercial arrangements for the provision of network support by DirectLink are confidential.
However, the following background information on the process to estimate the cost of network
support required for the Gold Coast/Tweed zone is provided for the information of market
participants and other interested parties:

- The capability of the existing transmission and distribution network to transfer electricity to the
Gold Coast/Tweed zone was determined using the voltage stability constraint equation as
implemented in NEMMCO’s market dispatch systems.

- The amount of network support required from DirectLink in 2005/06 was estimated based on
the network capability and the load duration curves from the past four summer periods.

- This analysis estimated the amount of peak summer demand that would be unable to be
supplied from the existing network without network support from DirectLink, and the estimated
periods of time that network support would be required. It was estimated that up to 160MW*°
would be required from DirectLink in 2005/06 to maintain a reliable electricity supply to the
Gold Coast/Tweed zone. The total number of market trading intervals in which DirectLink
could be required to flow in a northerly direction to support the Gold Coast/Tweed zone was
estimated at 200 (ie — up to 100 hours over the 2005/06 summer). Due to the uncertainty
associated with future predictions of variables including electricity demand and generation
pattern, the estimated requirement for network support will vary depending on actual customer
demand, actual generation dispatch etc.

- The cost of network support from DirectLink is related to both the MW/MVAr requirement and
the wholesale market price differential between the regions of NSW and Queensland.
DirectLink is a market network service provider, meaning that its normal operation depends on
market bidding patterns and market price differentials between Queensland and New South
Wales. The negotiated agreement for network support provides for DirectLink to flow in a
northerly direction whenever necessary to meet customer electricity demand in the Gold
Coast/Tweed zone. This may result in counter-price flows, for which the owners of DirectLink
would be compensated under the network support agreement.

- Powerlink asked ROAM Consulting Pty Ltd*® to prepare a market forecast to evaluate the
impacts on network support costs of pool price differentials between the Queensland and NSW
regions of the NEM. Estimated costs of network support in this Application Notice are based
on the average regional price differential identified during the market simulations conducted by

* Network losses are a function of the length and capacity of individual network elements, and the power being
transferred through them. In heavily loaded systems, additional network elements reduce the amount of power that
must be forced through the existing network, and therefore reduce total losses.

* The MW requirement can be reduced if reactive support is available from DirectLink.
%Y ROAM Consulting Pty Ltd has considerable experience in electricity market simulations.
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ROAM Consulting. Sensitivity analysis was carried out on the full set of results from the ROAM
study to consider the impact of a change in the assumed regional price differential.

- The estimated cost of grid support also includes the installation of appropriate emergency
control systems by the owners of DirectLink to allow northerly transfers to the required level.

It must be emphasised that the total network support costs are an estimate only, based on the
forecast energy that may be unable to be supplied by the Powerlink and ENERGEX networks and
estimated regional price differentials. Actual costs of network support will vary. Should a network
support option be adopted, DirectLink has indicated its willingness for the full commercial details to
be disclosed on a confidential basis to the ACCC for regulatory review purposes.

Interested parties should also note that the owners of DirectLink have advised that they are
currently investigating the conversion of DirectLink from a market network service provider to a
regulated interconnector. Should DirectLink be operating as a regulated service prior to the
summer of 2005/06, the option of obtaining network support from DirectLink for the Gold
Coast/Tweed zone would still be feasible. The network support arrangement agreed between
Powerlink and the owners of DirectLink provides for network support to be provided to the Gold
Coast/Tweed zone in 2005/06 at no charge should the interconnector become regulated prior to
that time. In such circumstances, the owners of DirectLink would obtain regulated revenue and no
network support payments would be required.

7.5 Other Inputs to Analysis:

While a solution must be adopted by late 2005 to overcome the future supply requirements, the
NPV analysis contains anticipated projects required to address longer-term supply reliability
requirements, excepting some future developments common to all options which have been
excluded. The sensitivity of the timing of these anticipated projects to load growth and generation
development scenarios (and therefore the incidence of the capital expenditure) has been taken
into account in the financial analysis.

Capital and operating costs for some items which 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 future supply
requirements or where they are independent of the proposed augmentation. 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.
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8. FINANCIAL ANALYSIS

The economic analysis undertaken considered the net present value (NPV) of net market benefits
of alternative options over the fifteen year period from 2003/04 to 2017/18. Full details of this
analysis are contained in Appendix 2.

8.1 Net Present Value Analysis

Financial analysis was carried out to calculate and compare the Net Present Value (NPV) of the
costs to market participants of each option under the range of assumed market development
scenarios.

A fifteen year analysis period was selected, as an appropriate period for financial analysis. A
discount rate of 10% was selected as a relevant commercial discount rate, and sensitivity analysis
was conducted to test this assumption.

Under the Regulatory Test, it is the ranking of the options which 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 compared with alternative projects.

The following table is a summary of the economic analysis contained in Appendix 2. It shows the
net present value of each alternative, and identifies the best ranked option, for the range of
scenarios considered.
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Discount rate 10% Scenario A Scenario B Scenario C Scenario D

Medium load growth High load growth Low load growth 30MW of embedded
generation

Option 1A NPV ($M) | $91.15 NPV ($M) | $98.96 |NPV (3M)| $78.29 NPV ($M)| $81.57

110kV Augmentation in QId (Modelled Rank 4 |Rank 4 |Rank 4 |Rank 4

Projects include Network Support to NSW)

Option 1B NPV ($M) | $112.05 NPV ($M) | $117.37 NPV ($M) | $99.67 |NPV ($M)| $100.62

110kV Augmentation in Qld (Modelled Rank 8  |Rank 8  |Rank 8  |Rank 8

Projects include Dumaresq - Lismore 330kV

line in NSW)

Option 2A NPV ($M) | $87.87 NPV ($M) | $95.49 NPV (3M)| $74.09 NPV ($M)| $78.82

275kV Augmentation in Qld (Modelled Rank 3 |Rank 3 |Rank 3 |Rank 3

Projects include Network Support to NSW)

Option 2B NPV ($M) | $108.77 NPV ($M) | $113.89 NPV (3M) | $95.46 [NPV ($M)| $97.86

275kV Augmentation in Qld (Modelled Rank 7 Rank 7 Rank 7 Rank 7

Projects include Dumaresq - Lismore 330kV

line in NSW)

Option 3A NPV ($M) | $86.68 NPV ($M) | $94.32 |NPV (3M)| $71.84 NPV ($M)| $76.49

DirectLink Network Support North followed |Rank 1 Rank 1 Rank 2 Rank 2

by 275kV Augmentation in Qld (Modelled

Projects include Network Support to NSW)

Option 3B NPV ($M) | $107.58 NPV ($M) | $112.73 NPV (3M) | $93.21 NPV (§M)| $95.54

DirectLink Network Support North followed [Rank 5 Rank 5 Rank 6 Rank 6

by 275kV augmentation in Qld (modelled

projects include Dumaresq - Lismore 330kV

line in NSW)

Option 4A NPV ($M) | $86.93 |NPV ($M) | $94.58 NPV (3M)| $70.10 NPV ($M)| $74.73

Maudsland Double Tee followed by 275kv ~ |Rank 2 |Rank 2 |Rank 1 |Rank 1

augmentation in Qld (Modelled Projects

include Network Support to NSW)

Option 4B NPV ($M) | $107.84 NPV ($M) | $112.99 NPV (M) | $91.47 NPV ($M)| $93.78

Maudsland Double Tee followed by 275kV  |Rank 6 Rank 6 Rank 5 Rank 5

Augmentation in Qld (Modelled Projects

include Dumaresq - Lismore 330kV line in

NSW)

As can be seen in the table above, Directlink network support in 2005 and 275kV augmentation in
2006 (option 3A) is the lowest cost option in Scenarios A and B.

In Scenarios C & D, both DirectLink network support and the Maudsland double tee are able to
address the Gold Coast/Tweed zone supply requirements for two years due to the lower levels of
electricity demand assumed in these scenarios. The DirectLink network support option (option 3A)
is a higher cost option than the Maudsland double tee (option 4A) in these scenarios primarily
because the fixed component of the network support charge would be paid for two years.

An option must be the lowest cost option in the majority of scenarios for it to satisfy the ACCC
Regulatory Test. As shown in the table above, Option 3A and Option 4A are the lowest cost
options in an equal number of scenarios. However, Scenario A (medium growth scenario) is the
scenario considered most likely to occur. Powerlink and ENERGEX therefore consider that
Option 3A satisfies the Regulatory Test. In addition, DirectLink is an existing facility and therefore
avoids implementation issues associated with Option 4A such as the need to temporarily take
existing lines out of service to allow the double tee arrangement to be connected.
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8.2 Sensitivity Analysis

In addition to examining the impact of market development scenarios, the sensitivity of the option
ranking to other critical parameters was also examined.

The effect of varying these parameters over their credible range was investigated using standard
Monte Carlo techniques®'. The following table shows the parameters that were investigated in the
sensitivity analysis, the distribution that was assumed for each parameter and the range of values.

Parameter Distribution

Capital Cost of The capital cost of the proposed augmentations and
Transmission anticipated/modelled projects was tested for sensitivity to
Augmentations variations of plus or minus 15% from the expected value. The

variation in each cost was modelled as a triangular distribution
with the assumption that the costs are statistically
independent. This means that the cost of each network
component is allowed to vary within plus and minus 15%
independently of the over or underspend of the other
components.

Cost of losses The sensitivity to the average cost of losses was tested by
allowing this parameter to vary randomly between $20/MWh
and $30/MWh using a triangular distribution with a mode of

$25/MWh.
Cost of Network The cost of network support was tested for sensitivity to
Support wholesale market regional price differentials. ROAM

Consulting provided a forecast of these differentials (see
section 7.4). The average was used for the base economic
analysis. The sensitivity analysis used the complete
distribution of results from the ROAM study.

The Monte Carlo analysis assigns a value to each of the above parameters according to its
distribution and then ranks the options. This simulation is done many times (in this case, 1,000
times) to cover a large number of combinations of parameters. The analysis identifies which
option is the best ranked option (the option that has the lowest cost on an NPV basis for the largest
number of samples) and gives the frequency for which this option 'wins'.

In addition to the above sensitivities, the sensitivity of the ranking of options to the discount rate
assumption was also investigated by repeating the above analysis with a discount rate of 8%, 10%
and 12%. The following table shows the 'winning option' and the frequency for which it 'wins' for
each scenario and discount rate across the range of parameters assessed.

3! Using the @Risk add-in for Microsoft Excel.
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Discount Rate

8% 10% 12%
Scenario A - Medium Load Growth 3A(100%) 3A(99%) 3A(88%)
Scenario B - High Load Growth 3A(100%) 3A(99%) 3A(88%)
Scenario C - Low Load Growth 4A(100%) 4A(100%) 4A(100%)
Scenario D — 30 MW of embedded generation 4A(100%) 4A(100%) 4A(100%)

As can be seen in this table, the results of the sensitivity analysis are consistent with the base case
economic analysis, and the outcome is robust in terms of the variations in parameters assessed.

On the basis of the financial analysis and the sensitivity studies, Option 3A is the option that
satisfies the ACCC Regulatory Test. Technical details and the construction timetable for Option
3A are provided in Appendix 1.

8.3 Inter-Network Impact

Powerlink is required under the National Electricity Code to assess whether a proposed new large
network asset is reasonably likely to have a material inter-network impact. Powerlink and
TransGrid have determined that the proposed new large network asset (Option 3A) will not impose
power transfer constraints or adversely impact on the quality of supply within the New South Wales
network.
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9. CONCLUSIONS

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

L

Powerlink and ENERGEX must take action now to ensure a continued reliable electricity supply
to the Gold Coast/Tweed zone in 2005 and 2006, and to position the area for future growth.

Such action is necessary to comply with electricity reliability standards which Powerlink and
ENERGEX must meet, as the local Transmission Network Service Provider and Distribution
Network Service Provider respectively. Interruptions to power supply during single network
contingencies are not consistent with these reliability standards. Augmentations proposed in
this document will prevent such interruptions during a critical contingency in the 275kV network
supplying the Gold Coast/Tweed zone. They are therefore ‘reliability augmentations’ as
defined in the National Electricity Code.

Future supply requirements are also expected to arise in northern New South Wales by mid
2006 during the most critical single contingency. Anticipated/modelled projects to address this
future need were considered in the analysis of options to address the Gold Coast/Tweed zone
requirements.

Powerlink and ENERGEX carried out a consultation process in August 2003 in order to identify
any non-network solutions to address the Gold Coast supply requirements. Joint planning
studies were carried out between Powerlink and ENERGEX and their counterparts in New
South Wales, TransGrid and Country Energy to evaluate potential options to address the future
supply requirements in the Gold Coast/Tweed zone. Following the consultation and joint
planning process, Powerlink and ENERGEX concluded that network support for the summer of
2005/06 via DirectLink is the only viable alternative to network augmentation. Three network
augmentations and a combined option involving DirectLink network support for 2005/06 were
evaluated in detail.

Economic analysis carried out in accordance with the Regulatory Test has identified that
proposed augmentation Option 3A - “Network Support from DirectLink for the 2005/06 summer,
followed by 275kV Augmentation Greenbank-Maudsland in 2006 - is the least-cost solution
over the fifteen year period of analysis in two of the four scenarios considered, assuming a
modelled project for DirectLink to provide network support to NSW from 2006. Sensitivity
analysis showed that the analysis is robust to variation in capital cost and other assumptions.
The scenarios in which option 3A is not the least cost option are considered to have a lower
probability of occurring, as they are low growth and reduced demand scenarios. As Option 3A
is the lowest cost option in the most likely scenario, Option 3A is considered to satisfy the
ACCC Regulatory Test. This conclusion is subject to the finalisation of a satisfactory network
support agreement between Powerlink and the owners of DirectLink, which is anticipated in the
near future.

In addition to maximisation of benefit, the ACCC Regulatory Test requires that a transmission
network service provider optimise the timing of any proposed network augmentation that is
justified under the Regulatory Test. It is evident from the analysis that action is required prior
to late 2005, in order to maintain a reliable power supply to customers in the Gold Coast/Tweed
zone. Any deferral of timing beyond this date will result in unacceptable network reliability.

No construction work is necessary for the provision of network support from DirectLink. The
commercial agreement will be implemented should the draft recommendation in this
Application Notice be adopted. Construction of the subsequent network augmentation as per
Option 3A will commence in late 2004 to ensure completion by late 2006.
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10. DRAFT RECOMMENDATION

Based on the conclusions drawn from the analysis and the Code requirements relating to “New
Large Network Assets”, it is recommended that the following action be implemented to address the
future supply requirements in the Gold Coast and Tweed Area:

+ Powerlink and the owners of DirectLink to enter into a commercial agreement for the provision
of network support via import into Queensland from New South Wales over the DirectLink
interconnector for the 2005/06 summer period. This arrangement has an estimated total cost of
$2.7M. This recommendation is subject to the finalisation of a satisfactory commercial
agreement, which is anticipated in the near future.

¢ Powerlink to establish a 275kV switchyard at Greenbank and construct a double circuit 275kV
transmission line between Greenbank and Maudsland for commissioning by late 2006. This
proposed augmentation has an estimated total cost of $48.9M.

The proposed network support agreement will be valid over the summer period of 2005/06. The
proposed construction timetable for the subsequent network augmentation provides for award of
construction and equipment contracts in Quarter 4, 2004 and Quarter 1, 2005, commencement of
on-site construction in Quarter 2, 2005 and commissioning by late 2006.

11. CONSULTATION

In accordance with Code requirements, Powerlink and ENERGEX invite submissions from Code
Participants and interested parties on this Application Notice.

Submissions are due by Friday 4™ June, 2004.

Please address submissions to: Manager Network Assessments
Powerlink Queensland
PO Box 1193
Virginia QLD 4014
Tel: (07) 3860 2300
Fax: (07) 3860 2388
Networkassessments@powerlink.com.au

Following consideration of submissions, Powerlink expects to publish a final recommendation in
June/July 2004.
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APPENDIX 1:

TECHNICAL DETAILS OF PROPOSED NEW LARGE NETWORK
ASSET

Option 3A
Option 3A includes the following works:

Late 2005

- Powerlink and the owners of DirectLink to enter into a commercial agreement for the provision
of network support via import into Queensland from New South Wales over the DirectLink
interconnector for the summer period of 2005/06.

Late 2006

- 43km of 275kV double circuit twin “phosphorus” conductor transmission line from Greenbank to
Maudsland, including OPGW. Connection of new line to existing Maudsland — Molendinar
275KV line, including disconnection of existing tee at Maudsland.

- A 275kV switchyard at Greenbank with the following:

o 3 x 3 circuit breaker diameters and associated equipment
o 3 x 2 circuit breaker diameters and associated equipment

o 1x275kV 120MVAr capacitor bank and 1 bay with associated equipment
o protection and control systems

- connection of existing 275kV lines between Blackwall/Mt England - Belmont/ Loganlea and
Swanbank-Mudgeeraba into Greenbank switchyard. Necessary deviation works around
Greenbank switchyard site of existing Swanbank-Mudgeeraba lines to facilitate construction of
switchyard and new line

- Protection and control system modifications at 8 substation sites — Molendinar, Mudgeeraba,
Mt England, Blackwall, Swanbank B, Swanbank E, Belmont and Loganlea

- Establishment of dual telecommunications paths using existing and new OPGW between
Greenbank switchyard and other substations connected to Greenbank.

The proposed construction timetable for these works provides for award of construction and
equipment contracts in Quarter 4, 2004 and Quarter 1, 2005, commencement of on-site
construction in Quarter 2, 2005 and commissioning by late 2006.

New works are highlighted in the following network configuration diagram:
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APPENDIX 2 - FINANCIAL ANALYSIS

Summary

Discount rate 10%

Option 1A
110kV Augmentation
in Queensland

(Modelled Projects
include Network
Support to NSW)

Option 1B
110kV Augmentation
in Queensland

(Modelled Projects
include Dumaresq -
Lismore 330kV line in

Option 2A
275kV Augmentation
in Queensland

(Modelled Projects
include Network
Support to NSW)

Option 2B
275kV Augmentation
in Queensland

(Modelled Projects
include Dumaresq -
Lismore 330kV line in

Option 3A
DirectLInk Network
Support North
followed by 275kV
Augmentation in Qld

(Modelled Projects
include Network
Support to NSW)

Option 3B
DirectLInk Network
Support North
followed by 275kV
Augmentation in Qld

(Modelled Projects
include Dumaresq -
Lismore 330kV line in

Option 4A
Maudsland Double
Tee followed by 275kV|
Augmentation in QId

(Modelled Projects
include Network
Support to NSW)

Option 4B
Maudsland Double
Tee followed by 275kV
Augmentation in Qld

(Modelled Projects
include Dumaresq -
Lismore 330kV line in

NSW) NSW) NSW) NSW)

Scenario A NPV ($M) | $91.15 |NPV ($M) | $112.05 NPV (M) | $87.87 |NPV ($M) | $108.77 |NPV ($M) | $86.68 |NPV ($M) $107.58 NPV ($M) [ $86.93 NPV ($M)| $107.84
Medium load growth Rank 4 Rank 8 Rank 3 Rank 7 Rank 1 Rank 5 Rank 2 Rank 6
Scenario B NPV ($M) | $98.96 |NPV ($M) | $117.37 NPV (3M) | $95.49 |[NPV ($M) | $113.89 NPV ($M) [ $94.32 NPV ($M) $112.73 NPV ($M) [ $94.58 NPV ($M)| $112.99
High load growth Rank 4 Rank 8 Rank 3 Rank 7 Rank 1 Rank 5 Rank 2 Rank 6
Scenario C NPV ($M) | $78.29 NPV ($M)| $99.67 NPV ($M)| $74.09 |NPV ($M)| $95.46 NPV (3M)| $71.84 |NPV ($M) $93.21 NPV ($M)| $70.10 |NPV ($M)| $91.47
Low load growth Rank 4 Rank 8 Rank 3 Rank 7 Rank 2 Rank 6 Rank 1 Rank 5
Scenario D NPV ($M) | $81.57 NPV ($M)| $100.62 |NPV ($M) | $78.82 |NPV ($M)| $97.86 |NPV ($M)| $76.49 |NPV ($M) $95.54 NPV ($M) [ $74.73 NPV ($M)| $93.78
30MW of embedded Rank 4 Rank 8 Rank 3 Rank 7 Rank 2 Rank 6 Rank 1 Rank 5
generation
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Development Options FY  Capex$M FY Capex$M FY Capex$M FY  Capex$M FY Capex3M FY Capex $M
Scenario A Scenario B Scenario C Scenario D Scenario E Scenario F

Option 1A - 110kV Augmentation in Qld

(Modelled Projects include Network Support

to NSW)

Augment Beenleigh - Molendinar line 05/06 25.48| 05/06  25.48 | 05/06 25.48 05/06 25.48 25.48 25.48

Rebuild Molendinar substation 05/06 21.98| 05/06 21.98 | 05/06 21.98 05/06 21.98 21.98 21.98

Proposed and modelled projects

NSW network support 06/07 06/07 07/08 07/08

Greenbank & Greenbank - Maudsland 07/08 48.90| 06/07  48.90 | 08/09 48.90 08/09 48.90 48.90 48.90

Second Molendinar Transformer 08/09 6.20( 07/08 6.20 09/10 6.20 10/11 6.20 6.20 6.20

110kV Mudgeeraba - Terranora 08/09 8.00( 08/09 8.00 10/11 8.00 09/10 8.00 8.00 8.00

330 kV Dumaresq - Lismore 12/13 100.00( 11/12  100.00 | 14/15 100.00 13/14 100.00 100.00 100.00

Molendinar 275 kV bus 15/16 9.50( 12/13 9.50 18/19 9.50 16/17 9.50 9.50 9.50

Third Molendinar transformer 15/16 6.20| 12/13 6.20 18/19 6.20 16/17 6.20 6.20 6.20

Option 1B - 110kV Augmentation in Qld

(Modelled Projects include Dumaresq -

Lismore 330kV line in NSW)

Augment Beenleigh - Molendinar line 05/06 25.48| 05/06  25.48 | 05/06 25.48 05/06 25.48 25.48 25.48

Rebuild Molendinar substation 05/06 21.98| 05/06  21.98 | 05/06 21.98 05/06 21.98 21.98 21.98

Proposed and modelled projects

330 kV Dumaresq - Lismore 06/07 100.00( 06/07  100.00 | 07/08 100.00 07/08 100.00 100.00 100.00

Greenbank & Greenbank - Maudsland 07/08 48.90| 06/07  48.90 | 08/09 48.90 08/09 48.90 48.90 48.90

Second Molendinar Transformer 08/09 6.20( 07/08 6.20 09/10 6.20 10/11 6.20 6.20 6.20

110kV Mudgeeraba - Terranora 08/09 8.00( 08/09 8.00 10/11 8.00 09/10 8.00 8.00 8.00

Molendinar 275 kV bus 15/16 9.50( 12/13 9.50 18/19 9.50 16/17 9.50 9.50 9.50

Third Molendinar transformer 15/16 6.20( 12/13 6.20 18/19 6.20 16/17 6.20 6.20 6.20

Option 2A - 275kV Augmentation in Qld

(Modelled Projects include Network Support

to NSW)

Greenbank & Greenbank - Maudsland 05/06 48.90| 05/06  48.90 05/06 48.90 05/06 48.90 48.90 48.90

Proposed and modelled projects

NSW network support 06/07 06/07 07/08 07/08

Rebuild Molendinar substation 07/08 21.98| 06/07 21.98 | 08/09 21.98 08/09 21.98 21.98 21.98

Second Molendinar Transformer 08/09 6.20( 07/08 6.20 09/10 6.20 09/10 6.20 6.20 6.20

110kV Mudgeeraba - Terranora 08/09 8.00( 08/09 8.00 10/11 8.00 09/10 8.00 8.00 8.00

Augment Beenleigh - Molendinar line 09/10 25.48( 08/09 25.48 11/12 25.48 10/11 25.48 25.48 25.48

330 kV Dumaresq - Lismore 12/13 100.00( 11/12  100.00 | 14/15 100.00 13/14 100.00 100.00 100.00

Molendinar 275 kV bus 15/16 9.50| 12/13 9.50 18/19 9.50 16/17 9.50 9.50 9.50

Third Molendinar transformer 15/16 6.20( 12/13 6.20 18/19 6.20 16/17 6.20 6.20 6.20

Option 2B - 275kV Augmentation in Qld

(Modelled Projects include Dumaresq -

Lismore 330kV line in NSW)

Greenbank & Greenbank - Maudsland 05/06 48.90| 05/06  48.90 | 05/06 48.90 05/06 48.90 48.90 48.90

Proposed and modelled projects

330 kV Dumaresq - Lismore 06/07 100.00( 06/07  100.00 | 07/08 100.00 07/08 100.00 100.00 100.00

Rebuild Molendinar substation 07/08 21.98| 06/07 21.98 | 08/09 21.98 08/09 21.98 21.98 21.98

Second Molendinar Transformer 08/09 6.20( 07/08 6.20 09/10 6.20 09/10 6.20 6.20 6.20

110kV Mudgeeraba - Terranora 08/09 8.00( 08/09 8.00 10/11 8.00 09/10 8.00 8.00 8.00

Augment Beenleigh - Molendinar line 09/10 25.48| 08/09  25.48 1112 25.48 10/11 25.48 25.48 25.48

Molendinar 275 kV bus 15/16 9.50( 12/13 9.50 18/19 9.50 16/17 9.50 9.50 9.50

Third Molendinar transformer 15/16 6.20( 12/13 6.20 18/19 6.20 16/17 6.20 6.20 6.20

Option 3A - DirectLink Network Support

North followed by 275kV Augmentation in

Qld (Modelled Projects include Network

Support to NSW)

Queensland network support 05/06 05/06 05/06 05/06

Greenbank & Greenbank - Maudsland 06/07 48.90| 06/07  48.90 07/08 48.90 07/08 48.90 48.90 48.90

Proposed and modelled projects

NSW network support 06/07 06/07 07/08 07/08

Rebuild Molendinar substation 07/08 21.98| 06/07 21.98 | 08/09 21.98 08/09 21.98 21.98 21.98

Second Molendinar Transformer 08/09 6.20( 07/08 6.20 09/10 6.20 09/10 6.20 6.20 6.20

110kV Mudgeeraba - Terranora 08/09 8.00( 08/09 8.00 10/11 8.00 09/10 8.00 8.00 8.00

Augment Beenleigh - Molendinar line 09/10 25.48( 08/09 25.48 11/12 25.48 10/11 25.48 25.48 25.48

330 kV Dumaresq - Lismore 12/13 100.00( 11/12  100.00 | 14/15 100.00 13/14 100.00 100.00 100.00

Molendinar 275 kV bus 15/16 9.50| 12/13 9.50 18/19 9.50 16/17 9.50 9.50 9.50

Third Molendinar transformer 15/16 6.20( 12/13 6.20 18/19 6.20 16/17 6.20 6.20 6.20

Option 3B - DirectLink Network Support

North followed by 275kV augmentation in

Qld (modelled projects include Dumaresq -

Lismore 330kV line in NSW)

Queensland network support 05/06 05/06 05/06 05/06

Greenbank & Greenbank - Maudsland 06/07 48.90| 06/07  48.90 | 07/08 48.90 07/08 48.90 48.90 48.90

Proposed and modelled projects

330 kV Dumaresq - Lismore 06/07 100.00( 06/07  100.00 | 07/08 100.00 07/08 100.00 100.00 100.00

Rebuild Molendinar substation 07/08 21.98| 06/07 21.98 08/09 21.98 08/09 21.98 21.98 21.98

Second Molendinar Transformer 08/09 6.20( 07/08 6.20 09/10 6.20 09/10 6.20 6.20 6.20

110kV Mudgeeraba - Terranora 08/09 8.00( 08/09 8.00 10/11 8.00 09/10 8.00 8.00 8.00

Augment Beenleigh - Molendinar line 09/10 25.48| 08/09  25.48 1112 25.48 10/11 25.48 25.48 25.48

Molendinar 275 kV bus 15/16 9.50( 12/13 9.50 18/19 9.50 16/17 9.50 9.50 9.50

Third Molendinar transformer 15/16 6.20( 12/13 6.20 18/19 6.20 16/17 6.20 6.20 6.20




Development Options FY  Capex$M FY Capex$M FY Capex$M FY  Capex$M FY Capex3M FY Capex $M
Scenario A Scenario B Scenario C Scenario D Scenario E Scenario F

Option 4A - Maudsland Double Tee followed

by 275kV augmentation in Qld (Modelled

Projects include Network Support to NSW)

Double tee opex 05/06 1.46| 05/06 1.46 05/06 1.46 05/06 1.46 1.46 1.46

Double tee capex 05/06 2.17( 05/06 217 05/06 217 05/06 217 217 217

Greenbank & Greenbank - Maudsland 06/07 48.90| 06/07  48.90 | 07/08 48.90 07/08 48.90 48.90 48.90

Proposed and modelled projects

NSW network support 06/07 06/07 07/08 07/08

Rebuild Molendinar substation 07/08 21.98| 06/07 21.98 | 08/09 21.98 08/09 21.98 21.98 21.98

Second Molendinar Transformer 08/09 6.20( 07/08 6.20 09/10 6.20 09/10 6.20 6.20 6.20

110kV Mudgeeraba - Terranora 08/09 8.00( 08/09 8.00 10/11 8.00 09/10 8.00 8.00 8.00

Augment Beenleigh - Molendinar line 09/10 25.48| 08/09  25.48 1112 25.48 10/11 25.48 25.48 25.48

330 kV Dumaresq - Lismore 12/13 100.00( 11/12  100.00 | 14/15 100.00 13/14 100.00 100.00 100.00

Molendinar 275 kV bus 15/16 9.50( 12/13 9.50 18/19 9.50 16/17 9.50 9.50 9.50

Third Molendinar transformer 15/16 6.20| 12/13 6.20 18/19 6.20 16/17 6.20 6.20 6.20

Option 4B - Maudsland Double Tee followed

by 275kV Augmentation in Qld (Modelled

Projects include Dumaresq - Lismore 330kV

line in NSW)

Double tee opex 05/06 1.46| 05/06 1.46 05/06 1.46 05/06 1.46 1.46 1.46

Double tee capex 05/06 2.17| 05/06 217 05/06 217 05/06 217 217 217

Greenbank & Greenbank - Maudsland 06/07 48.90| 06/07  48.90 | 07/08 48.90 07/08 48.90 48.90 48.90

Proposed and modelled projects

330 kV Dumaresq - Lismore 06/07 100.00( 06/07  100.00 | 07/08 100.00 07/08 100.00 100.00 100.00

Rebuild Molendinar substation 07/08 21.98| 06/07 21.98 | 08/09 21.98 08/09 21.98 21.98 21.98

Second Molendinar Transformer 08/09 6.20( 07/08 6.20 09/10 6.20 09/10 6.20 6.20 6.20

110kV Mudgeeraba - Terranora 08/09 8.00( 08/09 8.00 10/11 8.00 09/10 8.00 8.00 8.00

Augment Beenleigh - Molendinar line 09/10 25.48| 08/09  25.48 1112 25.48 10/11 25.48 25.48 25.48

Molendinar 275 kV bus 15/16 9.50( 12/13 9.50 18/19 9.50 16/17 9.50 9.50 9.50

Third Molendinar transformer 15/16 6.20( 12/13 6.20 18/19 6.20 16/17 6.20 6.20 6.20




Scenario A

Medium load growth

1 2 3
04/05  05/06 06/07

4
07/08

5
08/09

6
09/10

7
10/11

8
11/12

9
12/13

10
13/14

11
14/15

12
15/16

13
16/17

14
17/18

15
18/19

Option 1A

Augment Beenleigh - Molendinar line
=>DUOS

==> NPV of DUOS

Rebuild Molendinar substation
=>TUOS/DUOS
==> NPV of TUOS/DUOS

Proposed and modelled projects

NSW network support
* MWhrs

=>TUOS

==> NPV of TUOS

Greenbank & Greenbank - Maudsland
=>TUOS
==> NPV of TUOS

Second Molendinar Transformer
=>TUOS
==> NPV of TUOS

110kV Mudgeeraba - Terranora
=>TUOS/DUOS
==> NPV of TUOS/DUOS

330 kV Dumaresq - Lismore
=>TUOS
==> NPV of TUOS

Molendinar 275 kV bus
=>TUOS
==> NPV of TUOS

Third Molendinar transformer
=>TUOS
==> NPV of TUOS

Relative Losses

* Relative Losses GWhs
* Losses $

=> NPV of Losses

Total for Option 1A

$15.46

$13.34

$10.84

$22.62

2.48

3.20

$19.76

$0.82

$0.53

$2.10

$91.15

25.48

21.98

48.90

6.20

8.00

100.00

9.50

6.20

110kV Augmentation in Qld (Modelled Projects include Network Support to NSW)

2.810

2.423

1560
3.003

10.2
0.256

26.5
0.662

2.772

2.391

2520
3.005

16.8
0.420

2.735

2.359

3840
3.008

5.391

20.6
0.515

2.697

2.327

6000
3.012

5.319

0.684

0.882

18.8
0.470

2.660

2.294

9000
3.018

5.247

0.674

0.870

20.4
0.510

2.622

2.262

11200
3.022

5.176

0.665

0.858

22.4
0.560

2.585

2.230

5.104

0.656

0.847

2.547

2.197

5.032

0.647

0.835

11.025

2.510

2.165

4.960

0.638

0.823

10.878

2.473

2.133

4.888

0.629

0.811

10.731

2.435

2.100

4.816

0.620

0.800

10.584

1.047

0.684

2.398

2.068

4.744

0.611

0.788

10.437

1.033

0.674

2.360

2.036

4.672

0.602

0.776

10.290

1.019

0.665







Option 2A

Greenbank & Greenbank - Maudsland
=>TUOS

==> NPV of TUOS

Proposed and modelled projects

NSW network support
* MWhrs

=>TUOS

==> NPV of TUOS

Rebuild Molendinar substation
=>TUOS
==> NPV of TUOS

Second Molendinar Transformer
=>TUOS
==> NPV of TUOS

110kV Mudgeeraba - Terranora
=>TUOS/DUOS
==> NPV of TUOS/DUOS

Augment Beenleigh - Molendinar line
=>DUOS
==> NPV of DUOS

330 kV Dumaresq - Lismore
=>TUOS
==> NPV of TUOS

Molendinar 275 kV bus
=>TUOS
==> NPV of TUOS

Third Molendinar transformer
=>TUOS
==> NPV of TUOS

Relative Losses

* Relative Losses GWhs
* Losses $

=> NPV of Losses

Total for Option 2A

$29.67

$10.84

$10.17

$2.48

$3.20

$8.72

$19.76

$0.82

$0.53

$1.68

$87.87

48.90

21.98

6.20

8.00

25.48

100.00

9.50

6.20

275kV Augmentation in Qld (Modelled Projects include Network Support to NSW)

5.391

1560
3.003

15.2
0.380

5.319

2520
3.005

19.3
0.482

5.247

3840
3.008

2.423

18.0
0.450

5.176

6000
3.012

2.391

0.684

0.882

18.8
0.470

5.104

9000
3.018

2.359

0.674

0.870

2.810

20.4
0.510

5.032

11200
3.022

2.327

0.665

0.858

2.772

22.4
0.560

4.960

2.294

0.656

0.847

2.735

4.888

2.262

0.647

0.835

2.697

11.025

4.816

2.230

0.638

0.823

2.660

10.878

4.744

2.197

0.629

0.811

2.622

10.731

4.672

2.165

0.620

0.800

2.585

10.584

1.047

0.684

4.601

2.133

0.611

0.788

2.547

10.437

1.033

0.674

4.529

2.100

0.602

0.776

2.510

10.290

1.019

0.665







Option 3A

Queensland network support
* MWhrs

=>TUOS

==> NPV of TUOS

Greenbank & Greenbank - Maudsland
=>TUOS
==> NPV of TUOS

Proposed and modelled projects

NSW network support
* MWhrs

=>TUOS

==> NPV of TUOS

Rebuild Molendinar substation
=>TUOS
==> NPV of TUOS

Second Molendinar Transformer
=>TUOS
==> NPV of TUOS

110kV Mudgeeraba - Terranora
=>TUOS/DUOS
==> NPV of TUOS/DUOS

Augment Beenleigh - Molendinar line
=>DUOS
==> NPV of DUOS

330 kV Dumaresq - Lismore
=>TUOS
==> NPV of TUOS

Molendinar 275 kV bus
=>TUOS
==> NPV of TUOS

Third Molendinar transformer
=>TUOS
==> NPV of TUOS

Relative Losses

* Relative Losses GWhs
* Losses $

=> NPV of Losses

Total for Option 3A

$2.25

$25.98

$10.84

$10.17

2.48

3.20

$8.72

$19.76

$0.82

$0.53

$1.93

$86.68

48.90

21.98

6.20

8.00

25.48

100.00

9.50

6.20

DirectLink Network Support North followed by 275kV Augmentation in Qld (Modelled Projects include Network

Support to NSW)

4000
2.717

12.0
0.301

1560
3.003

15.2
0.380

5.391

2520
3.005

19.3
0.482

5.319

3840
3.008

2.423

18.0
0.450

5.247

6000
3.012

2.391

0.684

0.882

18.8
0.470

5.176

9000
3.018

2.359

0.674

0.870

2.810

20.4
0.510

5.104

11200
3.022

2.327

0.665

0.858

2.772

22.4
0.560

5.032

2.294

0.656

0.847

2.735

4.960

2.262

0.647

0.835

2.697

11.025

4.888

2.230

0.638

0.823

2.660

10.878

4.816

2.197

0.629

0.811

2.622

10.731

4.744

2.165

0.620

0.800

2.585

10.584

1.047

0.684

4.672

2.133

0.611

0.788

2.547

10.437

1.033

0.674

4.601

2.100

0.602

0.776

2.510

10.290

1.019

0.665




Option 3B

Queensland network support

* MWhrs

=>TUOS

==> NPV of TUOS $2.25

Greenbank & Greenbank - Maudsland
=>TUOS
==> NPV of TUOS $25.98

Proposed and modelled projects

330 kV Dumaresq - Lismore
=>TUOS
==> NPV of TUOS $53.14

Rebuild Molendinar substation
=>TUOS
==> NPV of TUOS $10.17

Second Molendinar Transformer
=>TUOS
==> NPV of TUOS 2.48

110kV Mudgeeraba - Terranora
=>TUOS/DUOS
==> NPV of TUOS/DUOS 3.20

Augment Beenleigh - Molendinar line
=>DUOS
==> NPV of DUOS $8.72

Molendinar 275 kV bus
=>TUOS
==> NPV of TUOS $0.82

Third Molendinar transformer
=>TUOS
==> NPV of TUOS $0.53

Relative Losses

* Relative Losses GWhs

* Losses $

=> NPV of Losses $0.29

Total for Option 3B $107.58

48.90

100.00

21.98

6.20

8.00

25.48

9.50

6.20

DirectLink Network Support North followed by 275kV augmentation in Qld (modelled projects include Dumaresq -

Lismore 330kV line in NSW)

4000
2.7117
5.391 5319 5247 5176 5104 5.082 4960 4.888 4.816 4.744 4672 4.601
11.025 10.878 10.731 10.584 10.437 10.290 10.143 9.996 9.849 9.702 9.555  9.408
2423  2.391 2359 2327 2294 2262 2230 2197 2165 2133 2.100
0.684 0.674 0.665 0.656 0.647 0.638 0.629 0.620 0.611 0.602
0.882 0.870 0.858 0.847 0.835 0.823 0.811 0.800 0.788 0.776
2810 2772 2735 2697 2660 2622 2585 2547 2.510
1.047 1.033 1.019
0.684 0.674 0.665
12.0 25
0.301 0.062




Option 4A

Double tee opex
=>TUOS
==> NPV of TUOS

Double tee capex
=>TUOS
==> NPV of TUOS

Greenbank & Greenbank - Maudsland

=>TUOS
==> NPV of TUOS

Proposed and modelled projects

NSW network support
* MWhrs

=>TUOS

==> NPV of TUOS

Rebuild Molendinar substation
=>TUOS
==> NPV of TUOS

Second Molendinar Transformer

=>TUOS
==> NPV of TUOS

110kV Mudgeeraba - Terranora
=>TUOS/DUOS
==> NPV of TUOS/DUOS

Augment Beenleigh - Molendinar line

=>DUOS
==> NPV of DUOS

330 kV Dumaresq - Lismore
=>TUOS
==> NPV of TUOS

Molendinar 275 kV bus
=>TUOS
==> NPV of TUOS

Third Molendinar transformer
=>TUOS
==> NPV of TUOS

Relative Losses

* Relative Losses GWhs
* Losses $

=> NPV of Losses

Total for Option 4A

$1.17

$1.32

$25.98

$10.84

$10.17

2.48

3.20

$8.72

$19.76

$0.82

$0.53

$1.95

$86.93

1.46

217

48.90

21.98

6.20

8.00

25.48

100.00

9.50

6.20

Maudsland Double Tee followed by 275kV augmentation in Qld (Modelled Projects include Network Support to

NSW)
0.973 0.487
0.239
1560
3.003
12.7 15.2
0.318 0.380

0.236

5.391

2520
3.005

19.3
0.482

0.233

5.319

3840
3.008

2.423

18.0
0.450

0.230

5.247

6000
3.012

2.391

0.684

0.882

18.8
0.470

0.227

5.176

9000
3.018

2.359

0.674

0.870

2.810

20.4
0.510

0.223

5.104

11200
3.022

2.327

0.665

0.858

2772

224
0.560

0.220

5.032

2.294

0.656

0.847

2.735

0.217

4.960

2.262

0.647

0.835

2.697

11.025

0.214

4.888

2.230

0.638

0.823

2.660

10.878

0.211

4.816

2197

0.629

0.811

2.622

10.731

0.208

4.744

2.165

0.620

0.800

2.585

10.584

1.047

0.684

0.204

4.672

2.133

0.611

0.788

2.547

10.437

1.033

0.674

0.201

4.601

2.100

0.602

0.776

2.510

10.290

1.019

0.665




Option 4B

Double tee opex
=>TUOS
==> NPV of TUOS

Double tee capex
=>TUOS
==> NPV of TUOS

Greenbank & Greenbank - Maudsland
=>TUOS
==> NPV of TUOS

Proposed and modelled projects

330 kV Dumaresq - Lismore
=>TUOS
==> NPV of TUOS

Rebuild Molendinar substation
=>TUOS
==> NPV of TUOS

Second Molendinar Transformer
=>TUOS
==> NPV of TUOS

110kV Mudgeeraba - Terranora
=>TUOS/DUOS
==> NPV of TUOS/DUOS

Augment Beenleigh - Molendinar line
=>DUOS
==> NPV of DUOS

Molendinar 275 kV bus
=>TUOS
==> NPV of TUOS

Third Molendinar transformer
=>TUOS
==> NPV of TUOS

Relative Losses

* Relative Losses GWhs
* Losses $

=> NPV of Losses

Total for Option 4B

$1.17

$1.32

$25.98

$53.14

$10.17

2.48

3.20

$8.72

$0.82

$0.53

$0.31

$107.84

1.46

217

48.90

100.00

21.98

6.20

8.00

25.48

9.50

6.20

Maudsland Double Tee followed by 275kV. Augmentation in Qld (Modelled I?’roiects include f)umaresq - Lismore

330KV line in NSW)

0.973 0.487
0.239

12.7

0.318

0.236

5.391

11.025

25
0.062

0.233

5.319

10.878

2.423

0.230

5.247

10.731

2.391

0.684

0.882

0.227

5.176

10.584

2.359

0.674

0.870

2.810

0.223

5.104

10.437

2.327

0.665

0.858

2.772

0.220

5.032

10.290

2.294

0.656

0.847

2.735

0.217

4.960

10.143

2.262

0.647

0.835

2.697

0.214

4.888

9.996

2.230

0.638

0.823

2.660

0.211

4.816

9.849

2.197

0.629

0.811

2.622

0.208

4.744

9.702

2.165

0.620

0.800

2.585

1.047

0.684

0.204

4.672

9.555

2.133

0.611

0.788

2.547

1.033

0.674

0.201

4.601

9.408

2.100

0.602

0.776

2.510

1.019

0.665




Scenario B

High load growth

1 2 3 4 5 6 7 8 9 10 11 12
04/05 05/06 06/07 07/08 08/09 09/10  10/11 1112  12/13 13114  14/15  15/16

13
16/17

14
17/18

15
18/19

Option 1A

Augment Beenleigh - Molendinar line
=>DUOS

==> NPV of DUOS

Rebuild Molendinar substation
=>TUOS/DUOS
==> NPV of TUOS/DUOS

Proposed and modelled projects

NSW network support
* MWhrs

=>TUOS

==> NPV of TUOS

Greenbank & Greenbank - Maudsland
=>TUOS
==> NPV of TUOS

Second Molendinar Transformer
=>TUOS
==> NPV of TUOS

110kV Mudgeeraba - Terranora
=>TUOS/DUOS
==> NPV of TUOS/DUOS

330 kV Dumaresq - Lismore
=>TUOS
==> NPV of TUOS

Molendinar 275 kV bus
=>TUOS
==> NPV of TUOS

Third Molendinar transformer
=>TUOS
==> NPV of TUOS

Relative Losses

* Relative Losses GWhs
* Losses $

=> NPV of Losses

Total for Option 1A

$15.46

$13.34

$9.43

$25.98

2.87

3.20

$24.16

$1.88

$1.23

$1.42

$98.96

25.48

21.98

48.90

6.20

8.00

100.00

9.50

6.20

110kV Augmentation in Qld (Modelled Projects include Network Support to NSW)

2810 2772 2735 2697 2660 2622 2585 2547 2510 2473

2423 2391 2359 2327 2294 2262 2230 2197 2165 2133

1716
3.003

2800
3.006

4352
3.009

6800
3.014

10300
3.021

5.391 5319 5247 5176 5104 5032 4960 4.888 4.816

0.684 0674 0.665 0656 0.647 0638 0.629 0.620

0.882 0870 0.858 0.847 0.835 0.823 0.811

11.025 10.878 10.731 10.584

1.047 1.033 1.019

0.684 0.674 0.665

11.3
0.282

15.6
0.390

19.6
0.490

18.4
0.460

19.2
0.480

2.435

2.100

4.744

0.611

0.800

10.437

1.005

0.656

2.398

2.068

4.672

0.602

0.788

10.290

0.992

0.647

2.360

2.036

4.601

0.592

0.776

10.143

0.978

0.638







Option 2A

Greenbank & Greenbank - Maudsland
=>TUOS

==> NPV of TUOS

Proposed and modelled projects

NSW network support
* MWhrs

=>TUOS

==> NPV of TUOS

Rebuild Molendinar substation
=>TUOS
==> NPV of TUOS

Second Molendinar Transformer
=>TUOS
==> NPV of TUOS

110kV Mudgeeraba - Terranora
=>TUOS/DUOS
==> NPV of TUOS/DUOS

Augment Beenleigh - Molendinar line
=>DUOS
==> NPV of DUOS

330 kV Dumaresq - Lismore
=>TUOS
==> NPV of TUOS

Molendinar 275 kV bus
=>TUOS
==> NPV of TUOS

Third Molendinar transformer
=>TUOS
==> NPV of TUOS

Relative Losses

* Relative Losses GWhs
* Losses $

=> NPV of Losses

Total for Option 2A

$29.67

$9.43

$11.68

$2.87

$3.20

$10.19

$24.16

$1.88

$1.23

$1.19

$95.49

48.90

21.98

6.20

8.00

25.48

100.00

9.50

6.20

275kV Augmentation in Qld (Modelled Projects include Network Support to NSW)

5.391 5.319
1716 2800
3.003  3.006
2.423

18.5 16.8

0462  0.420

5.247

4352
3.009

2.391

0.684

18.4
0.460

5.176

6800
3.014

2.359

0.674

0.882

2.810

19.2
0.480

5.104

10300
3.021

2.327

0.665

0.870

2772

5.032

2.294

0.656

0.858

2.735

4.960

2.262

0.647

0.847

2.697

11.025

4.888

2.230

0.638

0.835

2.660

10.878

1.047

0.684

4.816

2.197

0.629

0.823

2.622

10.731

1.033

0.674

4.744

2.165

0.620

0.811

2.585

10.584

1.019

0.665

4.672

2.133

0.611

0.800

2.547

10.437

1.005

0.656

4.601

2.100

0.602

0.788

2.510

10.290

0.992

0.647

4.529

2.068

0.592

0.776

2.473

10.143

0.978

0.638







Option 3A

Queensland network support
* MWhrs

=>TUOS

==> NPV of TUOS

Greenbank & Greenbank - Maudsland
=>TUOS
==> NPV of TUOS

Proposed and modelled projects

NSW network support
* MWhrs

=>TUOS

==> NPV of TUOS

Rebuild Molendinar substation
=>TUOS
==> NPV of TUOS

Second Molendinar Transformer
=>TUOS
==> NPV of TUOS

110kV Mudgeeraba - Terranora
=>TUOS/DUOS
==> NPV of TUOS/DUOS

Augment Beenleigh - Molendinar line
=>DUOS
==> NPV of DUOS

330 kV Dumaresq - Lismore
=>TUOS
==> NPV of TUOS

Molendinar 275 kV bus
=>TUOS
==> NPV of TUOS

Third Molendinar transformer
=>TUOS
==> NPV of TUOS

Relative Losses

* Relative Losses GWhs
* Losses $

=> NPV of Losses

Total for Option 3A

$2.25

$25.98

$9.43

$11.68

2.87

3.20

$10.19

$24.16

$1.88

$1.23

$1.46

$94.32

48.90

21.98

6.20

8.00

25.48

100.00

9.50

6.20

DirectLink Network Support North followed by 275kV Augmentation in Qld (Modelled I?’roiects include Network

Support to NSW)

4800
2.720

13.2
0.331

1716
3.003

18.5
0.462

5.391

2800
3.006

2.423

16.8
0.420

5.319

4352
3.009

2.391

0.684

18.4
0.460

5.247

6800
3.014

2.359

0.674

0.882

2.810

19.2
0.480

5.176

10300
3.021

2.327

0.665

0.870

2772

5.104

2.294

0.656

0.858

2.735

5.032

2.262

0.647

0.847

2.697

11.025

4.960

2.230

0.638

0.835

2.660

10.878

1.047

0.684

4.888

2.197

0.629

0.823

2.622

10.731

1.033

0.674

4.816

2.165

0.620

0.811

2.585

10.584

1.019

0.665

4.744

2.133

0.611

0.800

2.547

10.437

1.005

0.656

4.672

2.100

0.602

0.788

2.510

10.290

0.992

0.647

4.601

2.068

0.592

0.776

2.473

10.143

0.978

0.638




Option 3B [DirectLink Network Support North followed by 275kV. augmentation in Qld (modelled projects include Dumaresq -

Lismore 330kV line in NSW)
Queensland network support

* MWhrs 4800
=>TUOS 2.720
==> NPV of TUOS $2.25

Greenbank & Greenbank - Maudsland 48.90
=>TUOS 5.391 5319 5247 5176 5104 5.032 4960 4.888 4816 4.744 4672 4.601
==> NPV of TUOS $25.98

Proposed and modelled projects

330 kV Dumaresq - Lismore 100.00
=>TUOS 11.025 10.878 10.731 10.584 10.437 10.290 10.143 9.996 9.849 9.702 9.555 9.408
==> NPV of TUOS $53.14

Rebuild Molendinar substation 21.98
=>TUOS 2423  2.391 2359 2327 2294 2262 2230 2197 2165 2133 2.100 2.068
==> NPV of TUOS $11.68

Second Molendinar Transformer 6.20
=>TUOS 0.684 0674 0665 0.656 0647 0.638 0.629 0.620 0.611 0.602 0.592
==> NPV of TUOS 2.87

110kV Mudgeeraba - Terranora 8.00
=>TUOS/DUOS 0.882 0.870 0.858 0.847 0.835 0.823 0.811 0.800 0.788 0.776
==> NPV of TUOS/DUOS 3.20

Augment Beenleigh - Molendinar line 25.48
=>DUOS 2810 2772 2735 2697 2660 2622 2585 2547 2510 2473
==> NPV of DUOS $10.19

Molendinar 275 kV bus 9.50
=>TUOS 1.047 1.033 1.019 1.005 0.992 0.978
==> NPV of TUOS $1.88

Third Molendinar transformer 6.20
=>TUOS 0.684 0674 0665 0.656 0.647 0.638
==> NPV of TUOS $1.23

Relative Losses
* Relative Losses GWhs 13.2 29

* Losses $ 0.331 0.072
=> NPV of Losses $0.33

Total for Option 3B $112.73




Option 4A

Double tee opex
=>TUOS
==> NPV of TUOS

Double tee capex
=>TUOS
==> NPV of TUOS

Greenbank & Greenbank - Maudsland
=>TUOS
==> NPV of TUOS

Proposed and modelled projects

NSW network support
* MWhrs

=>TUOS

==> NPV of TUOS

Rebuild Molendinar substation
=>TUOS
==> NPV of TUOS

Second Molendinar Transformer
=>TUOS
==> NPV of TUOS

110kV Mudgeeraba - Terranora
=>TUOS/DUOS
==> NPV of TUOS/DUOS

Augment Beenleigh - Molendinar line
=>DUOS
==> NPV of DUOS

330 kV Dumaresq - Lismore
=>TUOS
==> NPV of TUOS

Molendinar 275 kV bus
=>TUOS
==> NPV of TUOS

Third Molendinar transformer
=>TUOS
==> NPV of TUOS

Relative Losses

* Relative Losses GWhs
* Losses $

=> NPV of Losses

Total for Option 4A

$1.17

$1.32

$25.98

$9.43

$11.68

2.87

3.20

$10.19

$24.16

$1.88

$1.23

$1.48

$94.58

1.46

217

48.90

21.98

6.20

8.00

25.48

100.00

9.50

6.20

Maudsland Double Tee followed by 275kV augmentation in Qld (Modelled I-’roiects include Network Support to

NSW)

0.973  0.487
0.239
1716
3.003
14.0 18.5
0.350 0.462

0.236

5.391

2800
3.006

2.423

16.8
0.420

0.233

5.319

4352
3.009

2.391

0.684

18.4
0.460

0.230

5.247

6800
3.014

2.359

0.674

0.882

2.810

19.2
0.480

0.227

5.176

10300
3.021

2.327

0.665

0.870

2,772

0.223

5.104

2.294

0.656

0.858

2.735

0.220

5.032

2.262

0.647

0.847

2.697

11.025

0.217

4.960

2.230

0.638

0.835

2.660

10.878

1.047

0.684

0.214

4.888

2.197

0.629

0.823

2.622

10.731

1.033

0.674

0.211

4.816

2.165

0.620

0.811

2.585

10.584

1.019

0.665

0.208

4.744

2.133

0.611

0.800

2.547

10.437

1.005

0.656

0.204

4.672

2.100

0.602

0.788

2.510

10.290

0.992

0.647

0.201

4.601

2.068

0.592

0.776

2.473

10.143

0.978

0.638




Option 4B

Double tee opex
=>TUOS
==> NPV of TUOS

Double tee capex
=>TUOS
==> NPV of TUOS

Greenbank & Greenbank - Maudsland
=>TUOS
==> NPV of TUOS

Proposed and modelled projects

330 kV Dumaresq - Lismore
=>TUOS
==> NPV of TUOS

Rebuild Molendinar substation
=>TUOS
==> NPV of TUOS

Second Molendinar Transformer
=>TUOS
==> NPV of TUOS

110kV Mudgeeraba - Terranora
=>TUOS/DUOS
==> NPV of TUOS/DUOS

Augment Beenleigh - Molendinar line
=>DUOS
==> NPV of DUOS

Molendinar 275 kV bus
=>TUOS
==> NPV of TUOS

Third Molendinar transformer
=>TUOS
==> NPV of TUOS

Relative Losses

* Relative Losses GWhs
* Losses $

=> NPV of Losses

Total for Option 4B

$1.17

$1.32

$25.98

$53.14

$11.68

2.87

3.20

$10.19

$1.88

$1.23

$0.34

$112.99

1.46

217

48.90

100.00

21.98

6.20

8.00

25.48

9.50

6.20

Maudsland Double Tee followed by 275kV Augmentation in Qld (Modelled Projects include Dumaresq - Lismore

330KV line in NSW)

0.973

14.0
0.350

0.487

0.239

2.9
0.072

0.236

5.391

11.025

2.423

0.233

5.319

10.878

2.391

0.684

0.230

5.247

10.731

2.359

0.674

0.882

2.810

0.227

5.176

10.584

2.327

0.665

0.870

2.772

0.223

5.104

10.437

2.294

0.656

0.858

2.735

0.220

5.032

10.290

2.262

0.647

0.847

2.697

0.217

4.960

10.143

2.230

0.638

0.835

2.660

1.047

0.684

0.214

4.888

9.996

2.197

0.629

0.823

2.622

1.033

0.674

0.211

4.816

9.849

2.165

0.620

0.811

2.585

1.019

0.665

0.208

4.744

9.702

2.133

0.611

0.800

2.547

1.005

0.656

0.204

4.672

9.555

2.100

0.602

0.788

2.510

0.992

0.647

0.000

0.201

4.601

9.408

2.068

0.592

0.776

2.473

0.978

0.638




Scenario C

Low load growth

1 2 3 4 5 6 7 8 9 10 11
04/05 05/06 06/07 07/08 08/09 09/10  10/11 1112 12113 13114  14/15

12
15/16

13
16/17

14
17/18

15
18/19

Option 1A

Augment Beenleigh - Molendinar line
=>DUOS

==> NPV of DUOS

Rebuild Molendinar substation
=>TUOS/DUOS
==> NPV of TUOS/DUOS

Proposed and modelled projects

NSW network support
* MWhrs

=>TUOS

==> NPV of TUOS

Greenbank & Greenbank - Maudsland
=>TUOS
==> NPV of TUOS

Second Molendinar Transformer
=>TUOS
==> NPV of TUOS

110kV Mudgeeraba - Terranora
=>TUOS/DUOS
==> NPV of TUOS/DUOS

330 kV Dumaresq - Lismore
=>TUOS
==> NPV of TUOS

Molendinar 275 kV bus
=>TUOS
==> NPV of TUOS

Third Molendinar transformer
=>TUOS
==> NPV of TUOS

Relative Losses

* Relative Losses GWhs
* Losses $

=> NPV of Losses

Total for Option 1A

25.48
$15.46
21.98

$13.34

$11.01
48.90

$19.55
6.20

212
8.00

2.32
100.00

$12.02

9.50

6.20

$2.48

$78.29

110kV Augmentation in Qld (Modelled Projects include Network Support to NSW)

2810 2772 2735 2697 2660 2622 2585 2547 2510

2423 2391 2359 2327 2294 2262 2230 2197 2.165

1100
3.002

1824
3.004

3000
3.006

4464
3.009

6600
3.013

8500
3.017

10416
3.021

5.391 5319 5247 5176 5104  5.032

0.684 0674 0.665 0.656  0.647

0.882 0.870 0.858 0.847

10.0
0.251

25.8
0.646

28.6
0.714

17.6
0.440

18.4
0.460

20.0
0.500

21.6
0.540

24.4
0.610

2.473

2.133

4.960

0.638

0.835

11.025

2.435

2.100

4.888

0.629

0.823

10.878

2.398

2.068

4.816

0.620

0.811

10.731

2.360

2.036

4.744

0.611

0.800

10.584

0.000

0.000







Option 2A

Greenbank & Greenbank - Maudsland
=>TUOS

==> NPV of TUOS

Proposed and modelled projects

NSW network support
* MWhrs

=>TUOS

==> NPV of TUOS

Rebuild Molendinar substation
=>TUOS
==> NPV of TUOS

Second Molendinar Transformer
=>TUOS
==> NPV of TUOS

110kV Mudgeeraba - Terranora
=>TUOS/DUOS
==> NPV of TUOS/DUOS

Augment Beenleigh - Molendinar line
=>DUOS
==> NPV of DUOS

330 kV Dumaresq - Lismore
=>TUOS
==> NPV of TUOS

Molendinar 275 kV bus
=>TUOS
==> NPV of TUOS

Third Molendinar transformer
=>TUOS
==> NPV of TUOS

Relative Losses

* Relative Losses GWhs
* Losses $

=> NPV of Losses

Total for Option 2A

48.90

$29.67

$11.01
21.98

$8.79
6.20

$2.12
8.00

$2.32
25.48

$6.16
100.00

$12.02
9.50
6.20

$2.01

$74.09

275kV Augmentation in Qld (Modelled Projects include Network Support to NSW)

5.391 5319 5247 5176 5104 5.032 4960 4.888 4.816
1100 1824 3000 4464 6600 8500 10416
3.002 3.004 3.006 3.009 3.013 3.017 3.021
2423 2391 2359 2327 2294 2262
0.684 0674 0.665 0.656  0.647
0.882 0.870 0.858 0.847
2810 2772 2.735
14.8 16.4 20.8 22.0 24.0 21.6 24.4
0.370 0.410 0520 0.550  0.601 0.540 0.610

4.744

2.230

0.638

0.835

2.697

11.025

4.672

2.197

0.629

0.823

2.660

10.878

4.601

2.165

0.620

0.811

2.622

10.731

4.529

2.133

0.611

0.800

2.585

10.584

0.000

0.000







Option 3A

Queensland network support
* MWhrs

=>TUOS

==> NPV of TUOS

Greenbank & Greenbank - Maudsland
=>TUOS
==> NPV of TUOS

Proposed and modelled projects

NSW network support
* MWhrs

=>TUOS

==> NPV of TUOS

Rebuild Molendinar substation
=>TUOS
==> NPV of TUOS

Second Molendinar Transformer
=>TUOS
==> NPV of TUOS

110kV Mudgeeraba - Terranora
=>TUOS/DUOS
==> NPV of TUOS/DUOS

Augment Beenleigh - Molendinar line
=>DUOS
==> NPV of DUOS

330 kV Dumaresq - Lismore
=>TUOS
==> NPV of TUOS

Molendinar 275 kV bus
=>TUOS
==> NPV of TUOS

Third Molendinar transformer
=>TUOS
==> NPV of TUOS

Relative Losses
* Loss saving MW
* Losses $

=> NPV of Losses

Total for Option 3A

$4.30
48.90

$22.62

$11.01
21.98

$8.79
6.20

212
8.00

2.32
25.48

$6.16
100.00

$12.02
9.50
6.20

$2.50

$71.84

DirectLink Network Support North followed by 275kV Augmentation in Qld (Modelled I?’roiects include Network

Support to NSW)

4000 9000
2717  2.738
5.391 5319 5247 5176 5104 5.032 4960 4.888 4816 4.744 4672
1100 1824 3000 4464 6600 8500 10416
3.002 3.004 3.006 3.009 3.013 3.017 3.021
2423 2391 2359 2327 2294 2262 2230 2197 2165 2.133
0.684 0674 0.665 0656 0.647 0638 0.629 0.620 0.611
0.882 0870 0.858 0.847 0.835 0.823 0.811 0.800
2810 2772 2735 2697 2660 2622 2.585
11.025 10.878 10.731 10.584
11.8 27.8 16.4 20.8 22.0 24.0 21.6 24.4
0295 0695 0410 0520 0.550 0.601 0.540 0.610







Option 4A

Double tee opex
=>TUOS
==> NPV of TUOS

Double tee capex
=>TUOS
==> NPV of TUOS

Greenbank & Greenbank - Maudsland

=>TUOS
==> NPV of TUOS

Proposed and modelled projects

NSW network support
* MWhrs

=>TUOS

==> NPV of TUOS

Rebuild Molendinar substation
=>TUOS
==> NPV of TUOS

Second Molendinar Transformer
=>TUOS
==> NPV of TUOS

110kV Mudgeeraba - Terranora
=>TUOS/DUOCS
==> NPV of TUOS/DUOS

Augment Beenleigh - Molendinar line

=>DUOS
==> NPV of DUOS

330 kV Dumaresq - Lismore
=>TUOS
==> NPV of TUOS

Molendinar 275 kV bus
=>TUOS
==> NPV of TUOS

Third Molendinar transformer
=>TUOS
==> NPV of TUOS

Relative Losses

* Relative Losses GWhs
* Losses $

=> NPV of Losses

Total for Option 4A

1.46

$1.17
217

$1.32
48.90

$22.62

$11.01
21.98

$8.79
6.20

212
8.00

2.32
25.48

$6.16
100.00

$12.02
9.50
6.20

$2.58

$70.10

Maudsland Double Tee followed by 275kV augmentation in Qld (Modelled I-’roiects include Network Support to

NSW)
0.973
13.7
0.343

0.487

0.239

29.9
0.747

0.236

1100
3.002

16.4
0.410

0.233

5.391

1824
3.004

20.8
0.520

0.230

5.319

3000
3.006

2.423

22.0
0.550

0.227

5.247

4464
3.009

2.391

0.684

24.0
0.601

0.223

5.176

6600
3.013

2.359

0.674

0.882

216
0.540

0.220

5.104

8500
3.017

2.327

0.665

0.870

2.810

24.4
0.610

0.217

5.032

10416
3.021

2.294

0.656

0.858

2,772

0.214

4.960

2.262

0.647

0.847

2.735

0.211

4.888

2.230

0.638

0.835

2.697

11.025

0.208

4.816

2.197

0.629

0.823

2.660

10.878

0.204

4.744

2.165

0.620

0.811

2.622

10.731

0.201

4.672

2.133

0.611

0.800

2.585

10.584




Option 4B

Double tee opex
=>TUOS
==> NPV of TUOS

Double tee capex
=>TUOS
==> NPV of TUOS

Greenbank & Greenbank - Maudsland
=>TUOS
==> NPV of TUOS

Proposed and modelled projects

330 kV Dumaresq - Lismore
=>TUOS
==> NPV of TUOS

Rebuild Molendinar substation
=>TUOS
==> NPV of TUOS

Second Molendinar Transformer
=>TUOS
==> NPV of TUOS

110kV Mudgeeraba - Terranora
=>TUOS/DUOS
==> NPV of TUOS/DUOS

Augment Beenleigh - Molendinar line
=>DUOS
==> NPV of DUOS

Molendinar 275 kV bus
=>TUOS
==> NPV of TUOS

Third Molendinar transformer
=>TUOS
==> NPV of TUOS

Relative Losses

* Relative Losses GWhs
* Losses $

=> NPV of Losses

Total for Option 4B

1.46

$1.17
217

$1.32
48.90

$22.62
100.00

$46.26
21.98

$8.79
6.20

2.12
8.00

2.32
25.48

$6.16
9.50
6.20

$0.72

$91.47

Maudsland Double Tee followed by 275kV Augmentation in Qld (Modelled Projects include Dumaresq - Lismore

330KV line in NSW)

0.973

13.7
0.343

0.487

0.239

15.1
0.377

0.236

0.233

5.391

11.025

3.2
0.080

0.230

5.319

10.878

2.423

3.6
0.090

0.227

5.247

10.731

2.391

0.684

4.0
0.101

0.223

5.176

10.584

2.359

0.674

0.882

0.220

5.104

10.437

2.327

0.665

0.870

2.810

0.217

5.032

10.290

2.294

0.656

0.858

2772

0.214

4.960

10.143

2.262

0.647

0.847

2.735

0.211

4.888

9.996

2.230

0.638

0.835

2.697

0.208

4.816

9.849

2.197

0.629

0.823

2.660

0.204

4.744

9.702

2.165

0.620

0.811

2.622

0.000

0.201

4.672

9.555

2.133

0.611

0.800

2.585




Scenario D

30MW of embedded generation

1 2 3 4 5 6 7 8 9 10 11 12 13
04/05 05/06 06/07 07/08 08/09 09/10  10/11 1112  12/13 13114 14/15 15116  16/17

14
17/18

15
18/19

Option 1A

Augment Beenleigh - Molendinar line
=>DUOS

==> NPV of DUOS

Rebuild Molendinar substation
=>TUOS/DUOS
==> NPV of TUOS/DUOS

Proposed and modelled projects

NSW network support
* MWhrs

=>TUOS

==> NPV of TUOS

Greenbank & Greenbank - Maudsland
=>TUOS
==> NPV of TUOS

Second Molendinar Transformer
=>TUOS
==> NPV of TUOS

110kV Mudgeeraba - Terranora
=>TUOS/DUOS
==> NPV of TUOS/DUOS

330 kV Dumaresq - Lismore
=>TUOS
==> NPV of TUOS

Molendinar 275 kV bus
=>TUOS
==> NPV of TUOS

Third Molendinar transformer
=>TUOS
==> NPV of TUOS

Relative Losses

* Relative Losses GWhs
* Losses $

=> NPV of Losses

Total for Option 1A

$15.46

$13.34

$9.85

$19.55

1.80

2.74

$15.72

$0.52

$0.34

$2.25

$81.57

25.48

21.98

48.90

6.20

8.00

100.00

9.50

6.20

110kV Augmentation in Qld (Modelled Projects include Network Support to NSW)

2810 2772

2423 2391

1560
3.003

9.3 254
0.232 0.636

28.1
0.702

2.735

2.359

2520
3.005

18.0
0.450

2.697

2.327

3840
3.008

5.391

214
0.535

2.660

2.294

6000

3.012

5.319

0.882

20.4
0.510

2.622

2.262

9000
3.018

5.247

0.684

0.870

22.4
0.560

2.585

2.230

11200
3.022

5.176

0.674

0.858

2.547

2.197

5.104

0.665

0.847

2.510

2.165

5.032

0.656

0.835

11.025

2.473

2.133

4.960

0.647

0.823

10.878

2.435

2.100

4.888

0.638

0.811

10.731

2.398

2.068

4.816

0.629

0.800

10.584

1.047

0.684

2.360

2.036

4.744

0.620

0.788

10.437

1.033

0.674







Option 2A 275kV Augmentation in Qld (Modelled Projects include Network Support to NSW)
Greenbank & Greenbank - Maudsland 48.90
=>TUOS 5391 5319 5247 5176 5104 5.032 4.960 4.888 4.816 4744 4672 4601 4529
==> NPV of TUOS $29.67

Proposed and modelled projects

NSW network support
* MWhrs 1560 2520 3840 6000 9000 11200
=>TUOS 3.003 3.005 3.008 3.012 3.018 3.022
==> NPV of TUOS $9.85

Rebuild Molendinar substation 21.98
=>TUOS 2423  2.391 2359 2327 2294 2.262 2230 2197 2.165 2.133
==> NPV of TUOS $8.79

Second Molendinar Transformer 6.20
=>TUOS 0.684 0674 0665 0.656 0647 0.638 0.629 0.620 0.611
==> NPV of TUOS $2.12

110kV Mudgeeraba - Terranora 8.00
=>TUOS/DUOS 0.882 0870 0.858 0.847 0.835 0.823 0.811 0.800 0.788
==> NPV of TUOS/DUOS $2.74

Augment Beenleigh - Molendinar line 25.48
=>DUOS 2810 2772 2735 2697 2660 2622 2585 2547
==> NPV of DUOS $7.38

330 kV Dumaresq - Lismore 100.00
=>TUOS 11.025 10.878 10.731 10.584 10.437
==> NPV of TUOS $15.72

Molendinar 275 kV bus 9.50
=>TUOS 1.047 1.033
==> NPV of TUOS $0.52

Third Molendinar transformer 6.20
=>TUOS 0.684 0.674
==> NPV of TUOS $0.34

Relative Losses
* Relative Losses GWhs 15.2 16.8 20.5 18.8 20.4 22.4
* Losses $ 0.380 0420 0512 0470 0510 0.560
=> NPV of Losses $1.68

Total for Option 2A $78.82







Option 3A

Queensland network support
* MWhrs

=>TUOS

==> NPV of TUOS

Greenbank & Greenbank - Maudsland
=>TUOS
==> NPV of TUOS

Proposed and modelled projects

NSW network support
* MWhrs

=>TUOS

==> NPV of TUOS

Rebuild Molendinar substation
=>TUOS
==> NPV of TUOS

Second Molendinar Transformer
=>TUOS
==> NPV of TUOS

110kV Mudgeeraba - Terranora
=>TUOS/DUOS
==> NPV of TUOS/DUOS

Augment Beenleigh - Molendinar line
=>DUOS
==> NPV of DUOS

330 kV Dumaresq - Lismore
=>TUOS
==> NPV of TUOS

Molendinar 275 kV bus
=>TUOS
==> NPV of TUOS

Third Molendinar transformer
=>TUOS
==> NPV of TUOS

Relative Losses

* Relative Losses GWhs
* Losses $

=> NPV of Losses

Total for Option 3A

$4.27

$22.62

$9.85

$8.79

212

2.74

$7.38

$15.72

$0.52

$0.34

$2.13

$76.49

48.90

21.98

6.20

8.00

25.48

100.00

9.50

6.20

DirectLink Network Support North followed by 275kV Augmentation in Qld (Modelled I?’roiects include Network

Support to NSW)

600
2.703

10.9
0.273

2640
2.711

5.391
1560 2520
3.003  3.005

27.2 16.8 20.5
0.681 0420 0.512

5.319

3840
3.008

2.423

18.8
0.470

5.247

6000
3.012

2.391

0.684

0.882

20.4
0.510

5.176

9000
3.018

2.359

0.674

0.870

2.810

224
0.560

5.104

11200
3.022

2.327

0.665

0.858

2772

5.032

2.294

0.656

0.847

2.735

4.960

2.262

0.647

0.835

2.697

11.025

4.888

2.230

0.638

0.823

2.660

10.878

4.816

2.197

0.629

0.811

2.622

10.731

4.744

2.165

0.620

0.800

2.585

10.584

1.047

0.684

4.672

2.133

0.611

0.788

2.547

10.437

1.033

0.674







Option 4A

Double tee opex
=>TUOS
==> NPV of TUOS

Double tee capex
=>TUOS
==> NPV of TUOS

Greenbank & Greenbank - Maudsland

=>TUOS
==> NPV of TUOS

Proposed and modelled projects

NSW network support
* MWhrs

=>TUOS

==> NPV of TUOS

Rebuild Molendinar substation
=>TUOS
==> NPV of TUOS

Second Molendinar Transformer
=>TUOS
==> NPV of TUOS

110kV Mudgeeraba - Terranora
=>TUOS/DUOS
==> NPV of TUOS/DUOS

Augment Beenleigh - Molendinar line

=>DUOS
==> NPV of DUOS

330 kV Dumaresq - Lismore
=>TUOS
==> NPV of TUOS

Molendinar 275 kV bus
=>TUOS
==> NPV of TUOS

Third Molendinar transformer
=>TUOS
==> NPV of TUOS

Relative Losses

* Relative Losses GWhs
* Losses $

=> NPV of Losses

Total for Option 4A

$1.17

$1.32

$22.62

$9.85

$8.79

2.12

2.74

$7.38

$15.72

$0.52

$0.34

$2.16

$74.73

1.46

217

48.90

21.98

6.20

8.00

25.48

100.00

9.50

6.20

Maudsland Double Tee followed by 275kV augmentation in Qld (Modelled I-’roiects include Network Support to

NSW)
0.973
11.6
0.289

0.487

0.239

27.9
0.698

0.236

1560
3.003

16.8
0.420

0.233

5.391

2520
3.005

20.5
0.512

0.230

5.319

3840
3.008

2.423

18.8
0.470

0.227

5.247

6000
3.012

2.391

0.684

0.882

204
0.510

0.223

5.176

9000
3.018

2.359

0.674

0.870

2.810

224
0.560

0.220

5.104

11200
3.022

2.327

0.665

0.858

2,772

0.217

5.032

2.294

0.656

0.847

2.735

0.214

4.960

2.262

0.647

0.835

2.697

11.025

0.211

4.888

2.230

0.638

0.823

2.660

10.878

0.208

4.816

2.197

0.629

0.811

2.622

10.731

0.204

4.744

2.165

0.620

0.800

2.585

10.584

1.047

0.684

0.201

4.672

2.133

0.611

0.788

2.547

10.437

1.033

0.674




Option 4B

Double tee opex
=>TUOS
==> NPV of TUOS

Double tee capex
=>TUOS
==> NPV of TUOS

Greenbank & Greenbank - Maudsland
=>TUOS
==> NPV of TUOS

Proposed and modelled projects

330 kV Dumaresq - Lismore
=>TUOS
==> NPV of TUOS

Rebuild Molendinar substation
=>TUOS
==> NPV of TUOS

Second Molendinar Transformer
=>TUOS
==> NPV of TUOS

110kV Mudgeeraba - Terranora
=>TUOS/DUOS
==> NPV of TUOS/DUOS

Augment Beenleigh - Molendinar line
=>DUOS
==> NPV of DUOS

Molendinar 275 kV bus
=>TUOS
==> NPV of TUOS

Third Molendinar transformer
=>TUOS
==> NPV of TUOS

Relative Losses

* Relative Losses GWhs
* Losses $

=> NPV of Losses

Total for Option 4B

$1.17

$1.32

$22.62

$46.26

$8.79

212

2.74

$7.38

$0.52

$0.34

$0.52

$93.78

1.46

217

48.90

100.00

21.98

6.20

8.00

25.48

9.50

6.20

Maudsland Double Tee followed by 275kV Augmentation in Qld (Modelled Projects include Dumaresq - Lismore

330KV line in NSW)

0.973

11.6
0.289

0.487

0.239

12.7
0.318

0.236

0.233

5.391

11.025

25
0.062

0.230

5.319

10.878

2.423

0.227

5.247

10.731

2.391

0.684

0.882

0.223

5.176

10.584

2.359

0.674

0.870

2.810

0.220

5.104

10.437

2.327

0.665

0.858

2772

0.217

5.032

10.290

2.294

0.656

0.847

2.735

0.214

4.960

10.143

2.262

0.647

0.835

2.697

0.211

4.888

9.996

2.230

0.638

0.823

2.660

0.208

4.816

9.849

2.197

0.629

0.811

2.622

0.204

4.744

9.702

2.165

0.620

0.800

2.585

1.047

0.684

0.201

4.672

9.555

2.133

0.611

0.788

2.547

1.033

0.674




	EXECUTIVE SUMMARY
	INTRODUCTION
	REASONS AUGMENTATION IS REQUIRED
	Supply to the Gold Coast/Tweed Zone
	Ownership
	Future Supply Issues for Gold Coast/Tweed Zone
	Supply to the Far North Coast of New South Wales

	OPTIONS CONSIDERED
	Identification and Assessment of Options
	Summary of Consultation and Joint Planning Processes
	Non-Network Options
	Demand Side Management
	New Local Generation

	Network Options – DirectLink Unregulated Intercon
	DirectLink Capability
	Network Support From DirectLink

	Network Options – Queensland Transmission/Distrib
	Infeasible Options
	Feasible Augmentation Options


	ANTICIPATED/MODELLED PROJECTS
	Anticipated/Modelled Projects - Gold Coast/Tweed Zone
	Anticipated/Modelled Projects – Far North Coast N
	Network Support for the Far North Coast of NSW
	Dumaresq – Lismore 330kV Transmission Line


	FEASIBLE OPTIONS
	Proposed Augmentation Option 1A
	Proposed Augmentation Option 1B
	Proposed Augmentation Option 2A
	Proposed Augmentation Option 2B
	Proposed Augmentation Option 3A
	Proposed Augmentation Option 3B
	Proposed Augmentation Option 4A
	Proposed Augmentation Option 4B

	MARKET DEVELOPMENT SCENARIOS
	Context for Evaluation of Options
	Assumed Market Development Scenarios
	Existing Network and Future Transmission Developments:
	Variations in Load Growth
	Existing and Committed Generators:
	Potential New Generation:


	FORMAT AND INPUTS TO ANALYSIS
	Regulatory Test Requirements
	Inputs to Analysis
	Cost of Network Augmentations:
	Cost of Network Support:
	Other Inputs to Analysis:

	FINANCIAL ANALYSIS
	Net Present Value Analysis
	Sensitivity Analysis
	Inter-Network Impact

	CONCLUSIONS
	DRAFT RECOMMENDATION
	CONSULTATION



