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Document purpose

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

1. The Rules require Powerlink to carry out forward planning to identify future reliability of
supply requirements?! and consult with interested parties on the proposed solution as part
of the Regulatory Investment Test for Transmission (RIT-T). This includes the replacement
of network assets in addition to augmentations of the transmission network and providing
for power system security services such as system strength and inertia. More information
on the RIT-T process, and how it is applied to ensure that safe, reliable and cost effective
solutions are implemented to deliver better outcomes to customers, is available on
Powerlink’s website.

2. Powerlink must identify, evaluate and compare network and non-network options
(including, but not limited to, generation and demand side management) to identify the
‘preferred option’ which can address future network requirements at the lowest net cost to
electricity consumers. This assessment compares the net present value (NPV) of all
credible options to identify the option that provides the greatest economic benefits to the
market.

3. The document contains the results of this evaluation, and a final recommended solution to
address the condition-based risks arising from the transformers and primary plant at
Redbank Plains Substation.

1 such requirements include, but are not limited to:

1. addressing any emerging reliability of supply issues or relevant ISP actionable projects identified in
the Australian Energy Market Operator's (AEMO) latest Integrated System Plan and
2. providing the services required to meet the system strength and inertia requirements and/or declared

shortfalls identified in AEMO'’s latest System Strength and Inertia Reports
for which Powerlink has responsibility as the relevant Transmission Network Service Provider and
System Strength and Inertia Service Provider in Queensland.


https://www.powerlink.com.au/rit-t-consultations
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Executive Summary

Redbank Plains Substation is located approximately 27km southwest of the Brisbane CBD. The
site was established in 1985 as a bulk-supply injection point to the Energex (part of the Energy
Queensland group) distribution network. It also provides additional switching capability for
alternative power transfer between Blackstone and Goodna. Planning studies have confirmed
there is a long-term requirement to continue to supply the existing electricity services provided
by Redbank Plains Substation.

A recent condition assessment indicates that both power transformers, along with a number of
primary plant items are nearing the end of their respective service lives and are displaying a
range of condition-based issues.

Powerlink must therefore take action to avoid the increasing likelihood of unserved energy and
the emerging risks arising from the condition of the primary plant at Redbank Plains Substation.
As the identified need of the proposed investment is to meet reliability and service standards
specified within Powerlink’s Transmission Authority and guidelines and standards published by
the Australian Energy Market Operator (AEMO), and to ensure Powerlink’s ongoing compliance
with Schedule 5.1 of the Rules, it is classified as a ‘reliability corrective action’2.

This Project Assessment Conclusions Report (PACR) represents the final step in the Regulatory
Investment Test for Transmission (RIT-T) process prescribed under the National Electricity
Rules (Rules) undertaken by Powerlink to address the condition risk of the transformers and
primary plant at Redbank Plains Substation. It contains the results of the planning investigation
and the cost-benefit analysis of credible options compared to a non-credible Base Case where
the emerging risks are left to increase over time. In accordance with the RIT-T, the credible
option that maximises the present value of net economic benefits is recommended as the
preferred option.

Credible options considered

Powerlink has developed four credible network options, to maintain the existing electricity
services, ensuring a reliable, safe and cost effective supply to customers in the area. The major
difference between the credible options relates to whether to replace the transformers or to
undertake a life extension and defer replacement, in combination with either staged
replacement, or complete replacement of the primary plant.

By addressing the condition risks, all options allow Powerlink to meet the identified need and
continue to meet the reliability and service standards specified within Powerlink’s Transmission
Authority, Schedule 5.1 of the Rules, AEMO guidelines and standards and applicable regulatory
instruments.

Powerlink published a Project Specification Consultation Report (PSCR) in April 2022 to
address the condition risks of the transformers and primary plant at Redbank Plains Substation.
No submissions were received in response to the PSCR that closed on 11 July 2022. As result,
no additional credible options have been identified as a part of this RIT-T consultation.

The four credible network options, along with their net present values (NPVs) relative to the
Base Case are summarised in Table 1. The absolute NPVs of the Base Case and the Options
are shown graphically in Figure 1. Of the four credible network options, Option 2 has the highest
NPV relative to the base case.

2 The Rules clause 5.10.2, Definitions, reliability corrective action.
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Table 1: Summary of credible network options ($m, real 20/21)

Total Cost NPV relative to

Description Base Case Ranking

($m)

(3m)

Refit and life extend transformers by
2024, and replace selected feeder and 7.22*
bus bay primary plant by 2025

1 Replace isolators and earth switches 2 06+ 20.80 2
by 2029 '
Replace transformers by 2039 8.69°
Refit and life extend transformers by
2024, and replace all feeder bay and 8.45*

2 bus bay primary plant by 2025 20.91 1
Replace transformers by 2039 8.697
Replace transformers by 2024 and
replace selected feeder and bus bay 13.97*

3 primary plant by 2025 17.59 4
Replace isolators and earth switches 2 06"
by 2029 '

Replace transformers by 2024, and
4 replace all feeder bay and bus bay 15.20* 17.70 3
primary plant by 2025

*RIT-T Project
fFuture modelled projects (operational and capital)

The absolute NPVs of the Base Case and the credible options are negative, shown graphically
in Figure 1, with Option 2 being the least negative of the credible options. All options
significantly reduce the total risks arising from the condition of the ageing assets at Redbank
Plains remaining in service, enabling Powerlink to continue to meet reliability and service
standards specified within its Transmission Authority. They also ensure Powerlink’s ongoing
compliance with Schedule 5.1 of the Rules and guidelines and standards published by the
Australian Energy Market Operator (AEMO).

Figure 1: Central scenario NPV components of Base Case and credible network options
($m, real 20/21)
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Evaluation and Conclusion

The RIT-T requires that the preferred option maximises the present value of net economic
benefit, or minimises the net cost, to all those who produce, consume and transport electricity.
The cost-benefit analysis demonstrates that Option 2 provides the greatest net economic
benefit in NPV terms and is therefore the preferred option.

In accordance with the expedited process for the RIT-T, the PSCR made a draft
recommendation to implement Option 2, which involves the refit of the transformers by 2024 to
extend their service life and complete replacement of the primary plant by 2025. The indicative
capital cost of this option is $8.45 million in 2020/21 prices excluding future model project costs.
Under Option 2, procurement of new plant would commence in 2023, with refurbishment of the
existing transformers and replacement of selected primary plant completed by 2025. Powerlink
is the proponent of this network project.

As the outcomes of the cost-benefit analysis contained in this PACR remain unchanged from
those published in the PSCR, the draft recommendation has been adopted as the final
recommendation, and will now be implemented.

Dispute Resolution

In accordance with the provisions of clause 5.16B(a) of the Rules, Registered Participants, the
AEMC, Connection Applicants, Intending Participants, AEMO and interested parties may, by
notice to the AER, dispute conclusions in this report in relation to:

e the application of the RIT-T,
e the basis upon which the preferred option was classified as a reliability corrective action or
e the assessment of whether the preferred option has a material inter-regional impact or not

Notice of a dispute must be given to the AER within 30 days of the publication date of this
report. Any parties raising a dispute are also required to simultaneously provide a copy of the
dispute notice to Powerlink, as the RIT-T proponent.

Page 5
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1 Introduction

This Project Assessment Conclusions Report (PACR) represents the final step of the
Regulatory Investment Test for Transmission (RIT-T) process? prescribed under the National
Electricity Rules (the Rules) undertaken by Powerlink to address the condition risks arising from
the ageing primary plant and transformers at Redbank Plains Substation. It follows the
publication of the Project Specification Consultation Report (PSCR) in April 2022.

The Project Specification Consultation Report (PSCR):

e described the identified need that Powerlink is seeking to address, together with the
assumptions used in identifying this need

e set out the technical characteristics that a non-network option would be required to deliver
in order to address the identified need

e described the credible options that Powerlink considered may address the identified need

e discussed specific categories of market benefit that in the case of this RIT-T assessment
are unlikely to be material

¢ presented the Net Present Value (NPV) economic assessment of each of the credible
options (as well as the methodologies and assumptions underlying these results) and
identified the preferred option

e noted that Powerlink was claiming an exemption from producing a Project Assessment Draft
Report (PADR)

e invited submissions and comments, in response to the PSCR and the credible options
presented, from Registered Participants, The Australian Energy Market Operator (AEMO),
potential non-network providers and any other interested parties.

Powerlink identified Option 2, involving the refit of the transformers by 2024 to extend their
service life and complete replacement of the primary plant by 2025, as the preferred option to
address the identified need. The indicative capital cost of the RIT-T project for the preferred
option is $8.45 million in 2020/21 prices.

The Rules clause 5.16.4(z1) provides for a Transmission Network Service Provider to claim
exemption from producing a PADR for a particular RIT-T application if all of the following
conditions are met:

e the estimated capital cost of the preferred option is less than $46 million*
o the preferred option is identified in the PSCR noting exemption from publishing a PADR

o the preferred option, or other credible options, do not have a material market benefit, other
than benefits associated with changes in involuntary load shedding®

e submissions to the PSCR did not identify additional credible options that could deliver a
material market benefit.

There were no submissions received in response to the PSCR that closed for consultation on
11 July 2022. As a result, no additional credible options that could deliver a material market
benefit have been identified as part of this RIT-T consultation. As the conditions for exemption
are now satisfied, Powerlink has not issued a PADR for this RIT-T.

Subsequent to the publication of the PSCR, the risk cost analysis has been updated to reflect
the AER’s most recent Value of Customer Reliability (VCR) annual adjustment. Consequently,
the cost-benefit analysis has been updated to reflect these more recent parameters, which has
not resulted in a change to the outcome of the cost-benefit analysis, ranking of options or
identification of the preferred option under this RIT-T.

3 This RIT-T consultation has been prepared based on the following documents: National Electricity Rules, Version 196,
15 March 2023, AER, Regulatory Investment Test for Transmission, August 2020 and AER, Application guidelines,
Regulatory Investment Test for Transmission, August 2020.

4 AER, Costs threshold review for the regulatory investment tests Oct 2021.

5 Section 4.3 Project assessment draft report, Exemption from preparing a draft report, AER, Application Guidelines,
Regulatory Investment Test for Transmission, August 2020.
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Powerlink is now publishing this PACR, which:

e describes the identified need and the credible option that Powerlink considers address
the identified need

e discusses the consultation process followed for this RIT-T together with the reasons
why Powerlink is exempt from producing a PADR

e provides a quantification of costs and reasons why specific classes of market benefit
are not material for the purpose of this RIT-T assessment

e provides the results of the cost-benefit analysis for each credible option assessed,
together with accompanying explanatory statements

e identifies the preferred option for investment by Powerlink and details the technical
characteristics and proposed commissioning date of the preferred option.

2 Customer and non-network engagement

With almost five million Queenslanders and 236,000 Queensland businesses depending on
Powerlink’s performance, Powerlink recognises the importance of engaging with a diverse
range of customers and stakeholders who have the potential to affect, or be affected by,
Powerlink activities and/or investments. Together with our industry counterparts from across the
electricity and gas supply chain, Powerlink has committed to The Energy Charter.

2.1 Powerlink takes a proactive approach to engagement

Powerlink regularly hosts a range of engagement forums and webinars, sharing information with
customers and stakeholders within the broader community. These engagement activities help
inform the future development of the transmission network and assist Powerlink in providing
services that align with the long term interests of customers. Feedback from these activities is
also incorporated into a number of publicly available reports.

2.2 Working collaboratively with Powerlink’s Customer Panel

Powerlink’s Customer Panel provides a face-to-face opportunity for customers and consumer
representative bodies to give their input and feedback about Powerlink’s decision making,
processes and methodologies. It also provides Powerlink with a valuable avenue to keep
customers and stakeholders better informed, and to receive feedback about topics of relevance,
including RIT-Ts.

The Customer Panel is regularly advised on the publication of Powerlink’s RIT-T documents
and briefed quarterly on the status of current RIT-T consultations as well as upcoming RIT-Ts.
This provides an ongoing opportunity for the Customer Panel to ask questions and provide
feedback to further inform RIT-Ts, and for Powerlink to better understand the views of
customers when undertaking the RIT-T consultation process.

2.3  Transparency on future network requirements

Powerlink’s annual planning review findings are published in the Transmission Annual Planning
Report (TAPR) and TAPR templates, providing early information and technical data to
customers and stakeholders on potential transmission network needs over a 10-year outlook
period. The TAPR plays an important part in planning Queensland’s transmission network and
helping to ensure it continues to meet the needs of Queensland electricity consumers and
participants in the NEM.

In addition, beyond the defined TAPR process, Powerlink’s associated engagement activities
provide an opportunity for non-network alternatives to be raised, further discussed or formally
submitted for consideration as options to meet transmission network needs, well in advance of
the proposed investment timings and commencement of regulatory consultations (where
applicable).
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2.3.1 Maintaining power transfer and reliability of supply at Redbank Plains

Powerlink identified in its 2018-2022 TAPRs, that action would be required to address the
emerging power transfer and reliability of supply issues in the Moreton transmission zone®.

Powerlink advised members of its Non-network Engagement Stakeholder Register (NNESR) of
the publication of these TAPRs and the Project Specification Consultation Report.

No submissions proposing credible and genuine non-network options have been received from
prospective non-network solution providers in the normal course of business, in response to the
publication of the TAPR or as a result of stakeholder engagement activities.

2.4 Powerlink applies a consistent approach to the RIT-T stakeholder engagement process

Powerlink undertakes a considered and consistent approach to ensure an appropriate level of
stakeholder engagement is undertaken for each individual RIT-T. Please visit Powerlink’s
website for detailed information on the types of engagement activities that may be undertaken
during the consultation process. These activities focus on enhancing the value and outcomes of
the RIT-T process for customers, stakeholders and non-network providers. Powerlink welcomes
feedback from all stakeholders to further improve the RIT-T stakeholder engagement process.

2.5 The transmission component of electricity bills

Powerlink’s contribution to electricity bills comprises approximately 9% of the total cost of the
residential electricity bill (refer to Figure 2.1).

Figure 2.1:  Components of end user bills

Generator  Transmission Distribution Retalil Green End User
Charges  + Charges + Charges + Chargess + Policies = Rill
(29%) (9%) (40%) (10%) (12%) {iis

Detailed information on transmission pricing, including discussion on how Powerlink is actively
engaging with customers and stakeholders on transmission pricing concerns, is available on
Powerlink’s website.

3 Identified need

This section provides an overview of the existing arrangements at Redbank Plains Substation
and describes the increasing risk to Powerlink of being unable to maintain compliance with
relevant standards, applicable regulatory instruments and the Rules, which are designed to
ensure Powerlink’s customers continue to receive safe, reliable and cost effective electricity
services.

3.1 Geographical and network need

Redbank Plains Substation, located approximately 27km southwest of the Brisbane CBD, was
originally established in 1985 as a bulk-supply injection point to the Energex distribution
network. It has direct connections to the Blackstone and Goodna Substations and forms part of
Powerlink’s meshed network in the Greater Brisbane area.

Planning studies have confirmed there is a long-term requirement to continue to supply the
existing electricity services currently provided by Redbank Plains Substation. The Greater
Brisbane transmission network is shown in Figure 3.1.

6 This relates to the standard geographic definitions (zones) identified within the TAPR.
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Figure 3.1: Greater Brisbane transmission network
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3.2 Description of identified need

Powerlink’s Transmission Authority requires it to plan and develop the transmission network “in
accordance with good electricity industry practice, having regard to the value that end users of
electricity place on the quality and reliability of electricity services”. It allows load to be
interrupted during a critical single network contingency, provided the maximum load and energy:

¢ will not exceed 50MW at any one time; or
e will not be more than 600MWh in aggregate’.

Planning studies have confirmed that in order to continue to meet the reliability standard within
Powerlink's Transmission Authority, the services currently provided by Redbank Plains
Substation are required into the foreseeable future to meet ongoing customer requirements.8

The ageing primary plant and transformers at Redbank Plains are nearing the end of their
technical service lives and are increasingly at risk of failure. Consequently, there is a need for
Powerlink to address this emerging risk to ensure ongoing compliance with Schedule 5.1 of the
Rules, relevant standards and applicable regulatory instruments, which are designed to ensure
Powerlink’s customers continue to receive safe, reliable and cost effective electricity services.

As the proposed investment is for meeting reliability and service standards arising from
Powerlink’s Transmission Authority and to ensure Powerlink’s ongoing compliance with
Schedule 5.1 of the Rules, it is a ‘reliability corrective action’ under the Rules®

A reliability corrective action differs from that of an increase in producer and consumer surplus
(market benefit) driven need in that the preferred option may have a negative net economic
outcome because it is required to meet an externally imposed obligation on the network
business. The identified need is described in greater detail in in the PSCR published in April
2022.

4 Submissions received
There were no submissions received in response to the PSCR that was open for consultation

until 11 July 2022. As a result, no additional credible options that could deliver a material market
benefit have been identified as part of this RIT-T consultation.

" Transmission Authority No. T01/98, section 6.2(c)
8 Powerlink’s Transmission Annual Planning Report 2021
® The Rules clause 5.10.2, Definitions, reliability corrective action.
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5 Credible options assessed in this RIT-T
Powerlink has developed four credible network options to address the identified need for
maintaining power transfer capabilities and reliability of supply at Redbank Plains Substation.

e Option 1: Refit the transformers by December 2024, selected primary plant replacement by
December 2025, replacement of isolators and earth switches by December 2029

e Option 2: Refit the transformers by December 2024, complete primary plant replacement by
December 2025

e Option 3: Replace the transformers by December 2024, selected primary plant replacement
by December 2025, replacement of isolators and earth switches by December 2029

e Option 4: Replace the transformers by December 2024, complete primary plant
replacement by December 2025

Options 1 and 2 seek to optimise the service life of the transformers through the selective
upgrading of components, thereby delaying replacement until 2039, while options 3 and 4 seek
to minimise mobilisation costs and outages by replacing the transformers in 2024, with the bulk
of other works.

Options 1 and 3 further seek to optimise the service life of the earth switches and isolators by
delaying their replacement until 2029, while options 2 and 4 seek to minimise mobilisation costs
and outages by replacing them at the same time as all other primary plant in 2025.

A summary of these options is given in Table 5.1.

Table 5.1: Summary of credible options

Indicative Indicative annual

Description project costs average O&M costs
($m) ($m)

Refit and life extend transformers by 2024,

and replace selected feeder and bus bay 7.22*%
primary plant by 2025
1 . . 0.07
Replace isolators and earth switches by
2.06*
2029
Replace transformers by 2039 8.691
Refit and life extend transformers by 2024,
and replace all feeder bay and bus bay 8.45*
2 primary plant by 2025 0.07
Replace transformers by 2039 8.691
Replace transformers by 2024 and
replace selected feeder and bus bay 13.97*
3 primary plant by 2025 0.07
Replace isolators and earth switches by 206"
2029 '
Replace transformers by 2024, and
4 replace all feeder bay and bus bay 15.20* 0.07

primary plant by 2025

*RIT-T Project
TFuture modelled projects (operational and capital)

All credible options address the major risks resulting from the deteriorated condition of the
ageing primary plant and transformers at Redbank Plains Substation, allowing Powerlink to
meet its reliability of supply and safety obligations under its Transmission Authority, the
Electricity Act 1994 and Section 5.1 of the Rules.
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None of these options has been discussed by the Australian Energy Market Operator (AEMO)
in its most recent Integrated System Plan (ISP)20.

5.1 Material inter-network impact

Powerlink does not consider that any of the credible options being considered will have a
material inter-network impact, based on AEMO’s screening criteria®?l.

6 Materiality of market benefits

The Rules require that all categories of market benefits identified in relation to a RIT-T be
quantified, unless the TNSP can demonstrate that a specific category is unlikely to be material.

6.1 Market benefits that are material for this RIT-T assessment

Powerlink considers that changes in involuntary load shedding (i.e. the reduction in expected
unserved energy) between options and the Base Case, set out in this PACR, may impact the
ranking of the credible options under consideration, or the relativity of the credible options to the
Base Case, and that this class of market benefit could be material. These benefits have been
guantified and included within the cost-benefit and risk cost analysis as network risk.

6.2 Market benefits that are not material for this RIT-T assessment

The AER has recognised a humber of classes of market benefits may not be material in the
RIT-T assessment, and so do not need to be estimated!2. Other than market benefits
associated with involuntary load shedding, Powerlink does not consider any other category of
market benefits to be material, and had not estimated them as part of this RIT-T.

More information on consideration of individual classes of market benefits can be found in the
PSCR.

7 Base Case

7.1 Modelling a Base Case under the RIT-T

Consistent with the RIT-T Application Guidelines the assessment undertaken in this RIT-T
compares the costs and benefits of credible options to address the risks arising from an
identified need, with a Base Case!s.

As characterised in the RIT-T Application Guidelines, the Base Case itself is not a credible
option to meet the identified need. Specifically, the Base Case reflects a state of the world in
which the condition of the ageing asset is only addressed through standard operational
activities, with escalating safety, financial, environmental and network risks.

To develop the Base Case, the existing condition issues associated with an asset are managed
by undertaking operational maintenance only, which results in an increase in risk levels as the
condition of the asset deteriorates over time. These increasing risk levels are assigned a
monetary value that is used to evaluate the credible options designed to offset or mitigate these
risk costs.

The Base Case for the Redbank Plains primary plant and transformers therefore includes the
costs of work associated with operational maintenance and the risk costs associated with the
failure of the assets. The costs associated with the plant failures are modelled in the risk cost
analysis and are not included in the operational maintenance costs.

10Clause 5.16.4(b)(4) of the Rules requires Powerlink to advise whether the identified need and or solutions are included
in the most recent ISP. The most recent ISP was published in July 2020

1 In accordance with Rules clause 5.16.4(b) (6) (ii). AEMO has published guidelines for assessing whether a credible
option is expected to have a material inter-network impact.

12 AER, Application guidelines, Regulatory investment test for transmission, August 2020, page 29.

13 AER, Application guidelines, Regulatory investment test for transmission, August 2020
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The Base Case acts as a benchmark and provides a clear reference point in the cost-benefit
analysis to compare and rank the credible options against each other over the same timeframe.

7.2 Redbank Plains Base Case risk costs

Powerlink has developed a risk modelling framework consistent with the RIT-T Application
Guidelines and the AER Industry practice application note!4. An overview of the framework is
available on Powerlink’s website'® and the principles of the Framework have been used to
calculate the risk costs of the Redbank Plains Base Case. The framework includes the
modelling methodology and general assumptions underpinning the analysis.

7.3 Base Case assumptions

In calculating the potential unserved energy (USE) arising from a failure of the ageing primary
plant and transformers at Redbank Plains, the following modelling assumptions specific to the
Redbank Plains network configuration have been made.

e due to the network and substation configuration, unserved energy generally accrues under
concurrent failure events and consideration has been given to potential feeder trip events
within the wider Queensland area

¢ historical load profiles and embedded generation patterns have been used when assessing
the likelihood of unserved energy under concurrent failure events

e Powerlink’s business response to mitigating unserved energy under prolonged supply
outage events has been incorporated within the risk cost modelling.

e Redbank Plains Substation supplies a mixture of residential and commercial types within
the South East Queensland area. The most relevant residential and commercial value of
customer reliability (VCR) values published within the AER’s Value of Customer Reliability
update summary 2022 have been used within this risk cost assessment.

e Historical load data has been analysed to approximate the ratio of residential to commercial
load, resulting in a VCR of $27,931/MWh.

The 20-year forecast of risk costs for the Base Case is shown in Figure 7.1.

Figure 7.1: Modelled Base Case risk costs

Base Case Risk Cost

4
2
0

2022 2023 2024 2025 2026 2027 2028 2023 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

«

Modelled Risk Cost ($m)
w

Based upon the assessed condition of the ageing primary plant and transformers at Redbank
Plains, the total risk costs are projected to increase from $1.54 million in 2022 to $6.03 million in
2041. The main areas of risk cost are network risks that involve reliability of supply through the
failure of deteriorated primary plant and transformers, modelled as probability weighted

14 AER Industry Practice Application Note, Asset Replacement Planning, January 2019.
15 The risk costs are calculated using the principles set out in the Powerlink document, Overview of Asset Risk Cost
Methodology, May 2019
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unserved energy® and financial risk costs associated with the replacement of failed assets in an
emergency.

These risks increase over time as the condition of plant further deteriorates and the likelihood of
failure rises.

7.4 Modelling of risk in options

Each option is scoped to mitigate the major risks arising in the Base Case and to maintain
compliance with all statutory requirements, the Rules and AEMO standards. The residual risk is
calculated for each option based upon the individual implementation strategy of the option. This
is included with the capital and operational maintenance cost of each option to develop the NPV
inputs.

8 General modelling approach adopted for net benefit analysis

8.1 Analysis period

The RIT-T analysis has been undertaken over a 20-year period, from 2022 to 2041. A 20-year
period sufficiently takes into account the size and complexity of the replacement primary plant
and transformer investment.

As there will be remaining asset life in 2041, a terminal value'” is calculated to account for
capital costs under each credible option.

8.2 Discount rate

Under the RIT-T, a commercial discount rate is applied to calculate the NPV of costs and
benefits of credible options. Powerlink has adopted a real, pre-tax commercial discount rate of
5.5%!8 as the central assumption for the cost-benefit analysis presented in this report.

Powerlink has tested the sensitivity of the results to changes in this discount rate assumption,
and specifically to the adoption of a lower bound discount rate of 2.2%?*° and an upper bound
discount rate of 8.8% (i.e. a symmetrical upwards adjustment).

8.3  Description of reasonable scenario

The RIT-T analysis is required to incorporate a number of different reasonable scenarios, which
are used to estimate market benefits. The number and choice of reasonable scenarios must be
appropriate to the credible options under consideration and reflect any variables or parameters
that are likely to affect the ranking of the credible options, where the identified need is reliability
corrective action?,

Given the specific and localised nature of the condition issues, the ISP scenarios from the most
recent Input Assumptions and Scenario Report are also not relevant to this RIT-T?L. The
detailed market modelling of future generation and consumption patterns represents a
disproportionate cost in relation to the scale of the proposed network investment, and will not
materially impact the ranking of options.

Powerlink has considered capital cost, discount rate, maintenance cost and risk cost
sensitivities individually and in combination and found that these variables do not affect the
relative rankings of the credible options or the identification of the preferred option. As
sensitivities do not affect ranking results, Powerlink has elected to present the one central
scenario in Table 8.1.

16 Unserved Energy is modelled using a Value of Customer Reliability (VCR) consistent with that published by AER in
their Value of Customer Reliability update summary 2022.

17 Terminal value was calculated based on remaining asset value using straight-line depreciation over the capital asset
life.

18 This indicative commercial discount rate of 5.5% is based on the AEMO 2021 Inputs, Assumptions and Scenarios
Report, p105.

19 A discount rate of 2.2% pre-tax real Weighted Average Cost of Capital is based on the AER 2023-27 Powerlink
Queensland revised revenue proposal, p21.

2 AER, Final Regulatory Investment Test for Transmission, July 2020, version 2, Section 23

2L AER, Final: RIT-T, August 2020, sub-paragraph 20(b).
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Table 8.1: Reasonable scenario assumed

Capital cost 100% of base capital cost estimate
Maintenance cost 100% of base maintenance cost estimate
Discount rate 5.5%

Risk cost 100% of base risk cost forecast

9 Cost-benefit analysis and identification of the preferred option

9.1 NPV Analysis

Table 9.1 outlines the net present value for each credible option and the corresponding ranking
of each credible option, relative to the Base Case.

Table 9.1: NPV of credible options relative to the Base Case ($m, 2020/21)

Central Scenario NPV

Description relative to Base Case Ranking
($m)

Refit and life extend transformers by 2024,
and replace selected feeder and bus bay
primary plant by 2025*

1 Replace isolators and earth switches by 20.80 2

20291

Replace transformers by 2039*

Refit and life extend transformers by 2024,
and replace all feeder bay and bus bay
2 primary plant by 2025* 20.91 1

Replace transformers by 2039*

Replace transformers by 2024 and replace
selected feeder and bus bay primary plant

3 by 2025* 17.59 4

Replace isolators and earth switches by
20291

Replace transformers by 2024, and replace
4 all feeder bay and bus bay primary plant by 17.70 3
2025*

*RIT-T Project
TFuture modelled projects (operational and capital)

All credible options will address the identified need on an enduring basis. Option 2 is ranked
first, with Option 1 being $0.11 million more expensive compared to Option 2 in NPV terms.

Option 2 provides additional benefit of reducing repeat mobilisation of key resources.

Figure 9.1 sets out the breakdown of capital cost, operational maintenance cost and risk cost for
each option in NPV terms under the central scenario. Note that the non-credible Base Case
consists of operational maintenance and total risk costs and does not include any capital
expenditure.
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Figure 9.1:  Central scenario NPV components of the Base Case and credible options ($m,

real 20/21)
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Figure 9.1 illustrates that all credible options will reduce the risk cost compared to the Base
Case. Due to the lower capital cost component, Option 2 results in the highest NPV outcome
relative to the Base Case when compared to other credible options.

9.2  Sensitivity analysis

Powerlink has investigated the following sensitivities on key assumptions:

e arange from 2.2% to 8.8% for discount rate2?

e arange from 75% to 125% for capital expenditure estimates

e arange from 75% to 125% for operational maintenance expenditure estimates

e arange from 75% to 125% for total risk cost estimates.

As illustrated in Figure 9.2.1 — 9.2.4, sensitivity analysis for the NPV relative to the Base Case
shows that varying the discount rate, capital expenditure, operational maintenance expenditure

and total risk cost has no impact on the identification of the preferred option. Option 2 is the
preferred option under all sensitivities tested.

22 A discount rate of 2.2% pre-tax real Weighted Average Cost of Capital is based on the AER 2023-27 Powerlink
Queensland revised revenue proposal, p21.
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Figure 9.2.1 Discount rate sensitivity
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Figure 9.2.2 Capital cost sensitivity
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Figure 9.2.3 Maintenance cost sensitivity
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Figure 9.2.4 Risk cost sensitivity
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9.3 Sensitivity to multiple key assumptions

Monte Carlo Simulation was performed with multiple input parameters (including capital cost,
discount rate, maintenance cost, and total risk cost) generated for the calculation of NPV for
each option. This process is repeated over 5000 iterations, each time using a different set of
random variable from the probability function. The sensitivity analysis output is presented as a
distribution of possible NPVs for each option, as illustrated in Figure 9.3.

The Monte Carlo simulation results identify that Option 2 has less statistical dispersion in
comparison to other credible options and its mean and median is the highest of the four credible
options. This confirms that the preferred option, Option 2, is robust over a range of input
parameters in combination.

Figure 9.3: NPV sensitivity analysis of multiple key assumptions relative to the Base Case
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10 Preferred Option

Based on the conclusions drawn from the cost-benefit analysis and the Rules requirements
relating to the proposed replacement of transmission network assets, it is recommended that
Option 2 be implemented to address the risks associated with the deteriorated condition of the
ageing primary plant and transformers at Redbank Plains Substation. Implementing this option
will also ensure ongoing compliance with relevant standards, applicable regulatory instruments
and the Rules.
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The result of the cost-benefit analysis indicates that Option 2 is the credible option with the
highest net economic benefit, over the 20-year analysis period. Sensitivity testing shows the
analysis is robust to variations in the capital cost, operational maintenance cost, risk cost and
discount rate assumptions. Option 2 is therefore considered to satisfy the requirement of the
RIT-T and is the preferred option.

11  Conclusions

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

e Powerlink has identified condition risks arising from the ageing transformers and primary
plant at Redbank Plains substation as requiring action.

e The increasing likelihood of faults arising from ageing transformers and primary plant
compels Powerlink to undertake reliability corrective action at Redbank Plains Substation to
continue to meet the reliability standards set out in its Transmission Authority. Such action
will also ensure Powerlink’s ongoing obligations under the Electrical Safety Act and its
service standards under the Electricity Act and Regulations and its Queensland
Transmission Authority,

e Studies were undertaken to evaluate four credible options. All options were evaluated in
accordance with the AER’s RIT-T.

e Powerlink published a PSCR in April 2022 requesting submissions from Registered
Participants, AEMO and interested parties on the credible options presented, including
alternative credible non-network options, which could address the condition risks of the
transformers and primary plants at Redbank Plains Substation.

e The PSCR also identified the preferred option and that Powerlink was adopting the
expedited process for this RIT-T, claiming exemption from producing a PADR as allowed for
under the Rules Clause 5.16.4(z1) for investments of this nature.

e There were no submissions received in response to the PSCR, which was open for
consultation until 11 July 2022. As result, no additional credible options that could deliver a
material market benefits have been identified as part of this RIT-T consultation. The
conditions specified under the Rules for exemption have now been fulfilled.

e The result of the cost-benefit analysis under the RIT-T identified that Option 2 provides the
greatest net economic benefit over the 20-year analysis period. Sensitivity testing showed
the analysis is robust to variations in discount rate, capital expenditure, operational
maintenance expenditure and risk costs assumptions. As a result, Option 2 is considered to
satisfy the RIT-T.

e The outcomes of the cost-benefit analysis contained in this PACR remains unchanged from
those published in the PSCR. Consequently, the draft recommendation has been adopted
without change as the final recommendation and will now be implemented.

12 Final Recommendation

Based on the conclusions drawn from the cost-benefit analysis and the Rules requirement
relating to the proposed replacement of transmission network assets, it is recommended that
Option 2 be implemented to address the risks associated with deteriorated condition of the
aging transmission assets at Redbank Plains substation. Option 2 allows Powerlink to continue
to maintain compliance with relevant AEMO standards, Powerlink’s Transmission Authority and
Schedule 5.1 of the Rules. Powerlink is the proponent of this network project.

Option 2 involves the refit of the two 110/11kV 25MVA transformers to extend their service life
and the replacement of all feeder bay and bus bay primary plant by 2025. The indicative capital
cost of the RIT-T project for the preferred option is $8.45 million in 2020/21 prices, excluding
future model project costs. Under Option 2, procurement of new plant would commence in
2023, with refurbishment of the existing transformers and replacement of selected primary plant
completed by 2025.

Powerlink will now proceed with the necessary processes to implement this recommendation.
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